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for me to be who I am; and to our marvelous daughter, Katie, and her daughter, 
Annabel, the newest joy in our lives. 
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   Foreword 
     Judith D. Auerbach
  Deputy Executive Director for Science and Public Policy, 
San Francisco AIDS Foundation   

  As the AIDS pandemic has evolved in complex ways over the past three dec-
ades, so has the fi eld of HIV prevention. The chapters in this very comprehen-
sive book refl ect that evolution, and reveal both the many accomplishments we 
have made and the persistent challenges that confront us in attempting to reduce 
or eliminate HIV transmission. 

   Perhaps most notably on the research front, basic biomedical researchers now 
regularly commune with clinical trials researchers and behavioral interventionists  –  
and, once in a while, even social scientists  –  in interdisciplinary discussions of 
HIV prevention topics. Certainly, there are still separate scientifi c meetings and 
journals for various disciplines and approaches, but increasingly, there are also 
mixed conferences and publications, like this book, with a great deal more cross-
talk than occurred in the fi rst two decades of the response. As a result, the HIV 
prevention fi eld as a whole has come to recognize that HIV is fundamentally a 
pathogen that is transmitted in the course of human relationships that occur and 
are infl uenced by social and cultural contexts, and that targeting only one aspect 
of the interacting biological, behavioral, and social features of HIV/AIDS will 
have limited effect. As HIV has become a more multi-disciplinary conversation, 
a number of interrelated issues, challenges, and opportunities have arisen that 
are addressed directly or indirectly in the chapters of this book. 

    Conducting multi-disciplinary and multi-level science 

Although scientists now talk across disciplines, it remains diffi cult for their work 
to be truly interdisciplinary and multi-level. This is a function of increasingly 
specialized knowledge and training, but also of paradigmatic disagreements 
about what questions to ask, what methodologies to employ to answer them, 
what outcome measures to accept as  “ evidence ” , and how to interpret fi ndings. 
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  Most clinical trials of biomedical technologies for HIV prevention now include 
behavioral science components, but these more often than not are treated as  “ hand-
maids ”  to clinical research. They are focused on behavioral issues of relevance to 
the conduct of the trial  –  for example, assessing acceptability of or adherence to a 
product (such as a microbicide candidate, female diaphragm, pre-exposure proph-
ylaxis, etc.) under study, rather than on the more general behavioral and social 
dynamics affecting the lives of trial participants that might inform the design of the 
study and its likelihood of success (or failure) in the fi rst place. And, often, when 
funding is tight, the behavioral components of a trial are the fi rst to be sacrifi ced as 
they are still seen by many clinical researchers as dispensable  –  not necessary for 
testing the effi cacy of a biomedical/technological strategy. But, as behavioral sci-
entists point out, no strategy will be effective  –  nor trial of it conclusive  –  if people 
don’t use it, so knowing what motivates or impedes use is essential, not discretion-
ary, and must, therefore, be viewed as an integral part of effi cacy trials. 

    Gaining consensus on appropriate methods and 
measures for establishing evidence of effi cacy 

In HIV prevention science, the randomized controlled trial (RCT) with an HIV 
incidence outcome measure remains the gold standard method for establishing effi -
cacy among the biomedical community. But its hegemony is being challenged by 
social scientists who argue that experimental methods often are not appropriate for 
addressing social-level questions. They also note that declining HIV infection rates 
observed over the course of the pandemic in a number of diverse settings (e.g., San 
Francisco, Thailand, Uganda, and Senegal) resulted from community-driven behav-
ioral and social change, not from experimental interventions, and that such com-
munity-generated responses do offer observational evidence of effectiveness  –  even 
if it is not entirely clear to what specifi c actions the declining infection rates may be 
attributed. So, while RCTs remain valid and necessary for assessing the effi cacy of 
some types of HIV prevention strategies, they will never produce the entirety of rel-
evant evidence of what actually works in different modes, populations, and settings. 

   Rather, the HIV prevention fi eld must come to accept a range of  “ ways of 
knowing ”  in which evidence is derived from different methodologies appropriate 
to the question and level of analysis being addressed. This includes both quanti-
tative and qualitative data from such methods as RCTs, quasi-experimental inter-
ventions, surveys, interviews, ethnography, content analysis, policy analysis, and 
program evaluation, to name a few. 

    Moving from effi cacy studies to effectiveness studies  

There are many small-scale behavioral, biomedical, and social science-based 
interventions that have shown effi cacy in reducing risk and infection through 
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sexual, parental, and perinatal routes in a range of population groups and set-
tings. But we do not yet know how well their outcomes hold up over time, and 
what their aggregate effect is if fully implemented and scaled-up. Given that 
adaptation nearly always occurs in intervention replication, it is an open ques-
tion how loss of fi delity to an original intervention design affects subsequent 
outcomes. Moreover, implementation of proven interventions at the population 
level involves confronting a host of individual, institutional, and societal forces 
that are hard to predict. 

  The case of male circumcision makes clear the many issues that arise in mov-
ing from effi cacy to effectiveness. Three clinical trials recently substantiated a 
wealth of observational data showing adult male circumcision  –  when conducted 
under sterile, medical conditions  –  signifi cantly reduces the risk of HIV trans-
mission from females to males by 50  –  60 percent. Moving from effi cacy trials to 
population-level effectiveness raises a number of issues. First, if circumcision is 
conducted under non-sterile conditions, there is a risk of harm to men and, poten-
tially, no benefi t for reduced HIV transmission. Second, in settings where male 
circumcision is not common, it will be essential to attend to cultural norms  –  
including religious beliefs and practices surrounding circumcision. The poten-
tial for increased risk-taking among circumcised men who may believe they 
are fully protected from HIV infection is another concern. Any increase in risk-
taking, such as decreased condom use and increased number of sex partners, 
could obviate the benefi ts of male circumcision and contribute to higher rates of 
HIV infection in the population. Messaging about partial effi cacy and the need 
to continue engaging in other risk-reduction strategies is quite tricky in the face 
of new HIV prevention options, like adult male circumcision, that people hope  –  
and believe  –  will eliminate the need for condom use. (These concerns under-
score the need for multi-disciplinary research mentioned above.) 

   Recognizing the partial effi cacy of most HIV prevention strategies, and the 
contextual issues that affect population-level implementation and uptake of all 
methods, there now is a call from many quarters to develop a  “ combination ”  
approach to HIV prevention  –  putting together packages of effi cacious interven-
tions that are appropriate to particular settings and populations to assess their 
combined effectiveness. 

    Impact of an evolving  “standard of prevention ”

There is an undisputed ethical imperative to offer all trial participants (in both 
experimental and control arms) state-of-the-art HIV prevention information and 
services, which currently include behavioral risk reduction counseling and the 
provision of male condoms  –  and soon may include offering male circumcision. 
In trial after trial of new HIV prevention technologies, this has been shown to 
increase protective action (e.g., partner reduction and increased condom use) in 
both experimental and control arms of the study, thereby making it diffi cult to 
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observe an independent effect (if there is one) of the product under study. As new 
strategies are shown to be effi cacious and must then be included in the standard 
of prevention offered in trials, it will become ever-more diffi cult to ascertain the 
independent effect of investigational products; and the tension between research 
ethics and study design will be exacerbated. 

    Clinical trials resulting in null and negative fi ndings 

In recent years, a number of multi-site RCTs of promising biomedical/techno-
logical interventions for HIV prevention, such as microbicides, vaccines, and 
the female diaphragm, have yielded either null or negative fi ndings. That is, 
there was no difference between experimental and control groups with respect 
to HIV infection rates or, in a couple of cases, participants in the experimental 
arm appeared to have higher rates of infection than those in the control arm. 
Null fi ndings may have been infl uenced by the standard of prevention mentioned 
above; and negative fi ndings may be a result of the mechanisms of action of the 
products under study that did not appear during pre-clinical or Phase I studies. 

   Both kinds of outcomes raise a host of questions whose answers will affect the 
ability to conduct future, successful HIV prevention trials, including: how are 
null and negative fi ndings communicated to and understood by trial participants 
and other members of their communities? How can expectations about optimal 
trial results be managed? How, in the face of disappointing  –  and even harmful  –  
fi ndings, can support for HIV prevention trials be maintained among communi-
ties and funders? Does a null result in a large trial of a particular product (e.g., 
the latex diaphragm) doom that product for any subsequent trials, even if the 
fi nding may be a result of uptake of risk reduction behaviors among all trial par-
ticipants rather than product non-effi cacy? If so, will we ever truly be able to 
know if the product itself is effective; and might we be running the risk of ruling 
out a potentially effi cacious product? 

    Putting HIV prevention in the larger social context  

It is easy for researchers to believe that a clinical trial is the most important 
thing in a participant’s life, since it is the most important thing to the researcher 
in relation to that participant. In reality, a trial is just one feature of a partici-
pant’s often complicated life; and it occurs in a social and cultural context that 
highly infl uences participants ’  daily lives and, ultimately, trial outcomes. For 
example, although most HIV prevention trials screen out women who are or say 
they intend to become pregnant during the course of the study, in recent trials, 
pregnancy rates of 10  –  80 percent have occurred. It is not simply a question of 
whether women are not being truthful about their intentions during recruitment; 
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rather, such unanticipated pregnancy rates refl ect the strong pull of cultural 
norms about childbearing experienced by women everywhere. Perhaps some 
women do intend to get pregnant but do not want to miss out on a trial that 
they think may save their lives. Perhaps they do not intend to get pregnant, 
but are pressured or coerced into it by their male partners or family members. 
 “ Intention ”  itself may not be a normative cultural construct. In sum, pregnancy 
in the context of HIV prevention trials is an expression of the complex operation 
of gender  –  a major social organizing principle in all societies  –  in the calculus 
of disease prevention and fertility expectations that will continue to make pre-
venting the sexual transmission of HIV infection a formidable challenge. 

  While these (and other) unresolved issues and complex challenges face us, 
they do not stymie us. Rather, as this book demonstrates, HIV prevention scien-
tists, community advocates, policy-makers, and funders  –  individually and col-
lectively  –  continue to fi nd creative ways to fi ll knowledge gaps, to protect the 
rights and improve the health of research participants, and to rally political and 
fi nancial support for an improved and enhanced response to AIDS. The impact 
of that response is dependent on a comprehensive, multi-disciplinary view that 
understands, respects, and knows how to interpret the dynamic interplay of bio-
logical, psychological, and social and cultural forces at work everywhere. 
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Carolina at Chapel Hill, Director of the UNC Division of Infectious Disease 
and UNC Institute for Global Health and Infectious Disease, Associate Vice 
Chancellor for Medical Affairs-Global Health and Associate Director of the UNC 
Center for AIDS Research. He serves on the Senior Leadership Group of the 
NIH Center for HIV Vaccine Immunology (CHAVI) and the leadership group of 
the NIH HIV Prevention Trials Network (HPTN). He is an Associate Editor of 



Notes on Contributors

xxiii

the journal Sexually Transmitted Diseases and the Editor of the comprehensive 
textbook, Sexually Transmitted Diseases. In 2005, he received an NIH MERIT 
Award for ongoing support of his work in HIV transmission and prevention 
which focuses on the role played by STD co-infections and the use of antiretro-
viral agents in HIV prevention. He is the author of more than 400 publications. 
Dr. Cohen received his Bachelor of Science Magna Cum Laude from the 
University of Illinois, medical degree from Rush Medical College and completed 
an Infectious Disease Fellowship at Yale University.

Grant N. Colfax, MD  is Director of HIV Prevention and Research, San Francisco 
Department of Public Health. He received his MD degree at Harvard Medical 
School and completed his residency in Internal Medicine at the University of 
California, San Francisco. Dr Colfax is an expert on substance use and HIV risk, 
with most of his research focusing on non-injection substance use and sexual risk 
among men who have sex with men. Most recently, his research has focused on 
testing pharmaceutical agents to treat methamphetamine dependence. As HIV 
Prevention Director, he oversees a program that funds 32 community-based 
agencies delivering HIV prevention services to San Francisco’s diverse communities. 
He is the author of numerous peer-reviewed papers on substance use, HIV risk, 
and prevention interventions. 

Gina Dallabetta, MD joined the Bill & Melinda Gates Foundation in January 
2005 as a Senior Program Offi cer on the India AIDS Initiative, Avahan. Avahan 
is an HIV prevention intervention working with populations most at risk in six 
states in India. Dr Dallabetta brings over 15 years of experience in HIV program-
ming to Avahan, of which 13 years were spent at the Family Health International 
(FHI). Prior to joining the foundation, Gina was Director of the Prevention 
Department of the HIV/AIDS Institute of FHI based in Arlington, Virginia. The 
Department was responsible for sexually transmitted infections (STI), behavior-
change communication, monitoring and evaluation, and related operations 
research in FHI activities in over 40 countries in Asia, Africa, Latin America, the 
Caribbean, Eastern European and the Middle East.

Anjana Das, MBBS, DCH works as Senior Technical Offi cer with Family Health 
International, India. She is a member of the STI Capacity Building team of the 
India AIDS Initiative (Avahan) program supported by the Bill & Melinda Gates 
Foundation. She is a clinician who has worked on HIV prevention and STI pro-
grams for sex workers and their clients for the past 4 years.

Julie A. Denison ,  PhD  is a scientist with Family Health International’s Behavioral 
and Biomedical Research Division. Dr Denison received her doctoral degree from 
The Johns Hopkins University, Bloomberg School of Public Health. She has con-
ducted international research to examine the role of families in the provision of 
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HIV testing and counseling for young people in sub-Saharan Africa. Dr Denison 
has also published a meta-analysis of the effectiveness of voluntary counseling 
and testing as a behavior-change strategy in developing countries. 

Lydia N. Drumright, PhD, MPH  is a research fellow at the University of 
California, San Diego, Department of Family and Preventive Medicine, Division 
of International Health and Cross-Cultural Medicine. She received her BSc in 
Biochemistry and Cellular Biology from the University of California, San Diego 
(UCSD), Masters in Public Health in Health Education from California State 
University, Northridge, and PhD in Epidemiology from (UCSD). For the past 
10 years Dr Drumright has worked extensively on risk behaviors associated with 
acquisition and transmission of sexually transmitted infections among adolescents 
and men who have sex with men (MSM). Most recently, her work has focused on 
non-injection substance use and HIV acquisition and transmission among MSM 
with acute and early HIV infection. 

Ann Duerr, MD, MPH, PhD  received her BSc from McGill University, her PhD 
from the Massachusetts Institute of Technology, and her MD cum laude from 
Harvard Medical School. She then completed a Preventive Medicine Residency 
at the Johns Hopkins School of Hygiene. Dr Duerr joined the US Centers for 
Disease Control (CDC) in 1991 as Chief of the HIV Section in the Division of 
Reproductive Health, National Center for Chronic Disease Prevention and 
Health Promotion. Under her direction, the HIV section expanded and developed 
a domestic and international research portfolio related to HIV and reproduc-
tive health of women. At the CDC Dr Duerr led the development of several 
notable multinational efforts, including: (1) the HIV Epidemiology Research 
Study (HERS), (2) research to increase awareness of refugee women’s health, 
(3) the investigation of HIV transmission in Thai couples, (4) an initiative on micro-
bicide research, and (5) the ongoing Breastfeeding Antiretrovirals Nutrition (BAN) 
trial. Dr Duerr has received numerous honors, including the Surgeon General’s 
Exemplary Service Award, and the Public Health Service Special Recognition 
Award; she has served as a consultant to the World Health Organization (WHO) 
and the Joint United Nations Programme on HIV/AIDS (UNAIDS). Since 2003, 
Dr Duerr has been the Associate Director of the HIV Vaccine Trials Network 
(HVTN) in Seattle, WA. She is the author of over 100 peer-reviewed publications, 
and in 1995 co-edited a book entitled HIV Infection in Women . 

Kevin A. Fenton, MD, PhD  is Director of the National Center for HIV/AIDS, 
Viral Hepatitis, STD, and TB Prevention (NCHHSTP) at the US Centers for 
Disease Control and Prevention (CDC). He received his medical undergraduate 
degree at the University of the West Indies (Mona), his postgraduate training in 
Public Health Medicine at the London School of Hygiene and Tropical Medicine, 
Royal Free and University College Medical School, and his PhD in Epidemiology 
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from the University of London. Prior to his work at the CDC, Dr Fenton was 
the Director of the HIV and Sexually Transmitted Infections Department in the 
United Kingdom’s Health Protection Agency (HPA). He has published numerous 
book chapters and peer-reviewed articles on HIV and STD epidemiology, policy 
and sexual behavior, with a special emphasis on racial and ethnic health dispari-
ties. Dr Fenton is a Fellow of the Faculty of Public Health of the Royal Colleges 
of Physicians of the United Kingdom, and a Visiting Professor at University 
College London. 

Chandra Ford  is in the Department of Epidemiology at the Mailman School of 
Public Health at Columbia University, where she is a postdoctoral fellow in the 
Multidisciplinary Track of the Kellogg Health Scholars Program. Before arriv-
ing to Columbia, Dr Ford was a postdoctoral fellow in the Department of Social 
Medicine in the School of Medicine at the University of North Carolina, where 
she earned her PhD. She also holds an MPH in Health Services Administration 
and a Master’s in Library and Information Sciences with a concentration in Health 
Information from the University of Pittsburgh. She has developed expertise in the 
study of individual (e.g., perceived racism), interpersonal (e.g., patient–provider 
interactions) and structural (e.g., residential segregation) factors relative to racial 
and ethnic disparities in HIV/AIDS. 

Mark S. Friedman, PhD  is an Assistant Professor in the Department of Behav-
ioral and Community Health Sciences, Graduate School of Public Health, 
University of Pittsburgh. Dr Friedman received his PhD in Social Work from the 
University of Pittsburgh. His publications have focused on defi ning and measur-
ing sexual orientation; the relationship between gender-role non-conformity, bul-
lying and suicidality among gay youth; and antecedents of adult health problems 
among gay males. Dr Friedman was recently awarded a grant from the National 
Institute of Mental Health to develop Internet-based interventions for gay youth. 

Crystal M. Fuller, PhD  is an Associate Professor of Epidemiology at the 
Mailman School of Public Health at Columbia University and also serves as a 
Senior Epidemiologist at the Center for Urban Epidemiologic Studies at the New 
York Academy of Medicine. Dr Fuller’s work has largely focused on HIV preven-
tion and intervention research among drug users and other marginalized popu-
lations in low-income, urban communities. She has directed several federally 
funded, large-scale public health program and policy evaluation studies examin-
ing their impact on reducing individual and community-wide disease rates, partic-
ularly in communities where racial disparities persist. Dr Fuller also has extensive 
experience in the design and conduct of large cross-sectional and cohort stud-
ies, including community-based multilevel intervention trials, often utilizing a 
community-based participatory research approach targeting adolescent and young 
adult injection and non-injection drug users. 
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Cynthia L. Gay, MD, MPH  is a Clinical Assistant Professor and Infectious 
Diseases Specialist at the University of North Carolina at Chapel Hill, Chapel 
Hill, North Carolina. She is a graduate from the University of North Carolina at 
Chapel Hill School of Medicine, and completed her internal medicine residency 
at Vanderbilt Medical Center. She obtained a MPH and completed an Infectious 
Diseases Fellowship at the University of North Carolina at Chapel Hill. She has pro-
vided clinical care and conducted HIV-related research in several African settings. 

Robert E. Geise, MD, MPH  is a Clinical Assistant Professor of Medicine at the 
University of Washington in the Division of Infectious Diseases and a Protocol 
Team Leader at the HIV Vaccine Trials Network (HVTN). Dr Geise completed his 
undergraduate education at Cornell University and completed an MBA in Finance 
at the University of Wisconsin. After 5 years in business, Dr Geise received his 
MD at the Medical College of Virginia. He was a Resident and Chief Resident in 
Medicine at the George Washington University, and completed an infectious dis-
ease fellowship at the University of Washington. He has done research in primary 
HIV infection, antiretroviral therapy (ART) and HIV vaccines. 

Glenda E. Gray, FCP(SA) (Paeds)  is an Associate Professor in Pediatrics and 
the co-founder and co-Executive Director for the Perinatal HIV Research Unit, 
based at the Chris Hani Baragwanath Hospital, and affi liated to the University 
of the Witwatersrand. Professor Gray has been an investigator in the fi eld of 
mother-to-child transmission of HIV since 1993. She helped with the develop-
ment of clinical infrastructure necessary to conduct trials across the spectrum 
of HIV care, prevention and treatment, including prevention of mother-to-child 
transmission, adult and pediatric treatment, HIV prevention, and trials of candi-
date HIV vaccines in Soweto, South Africa. She was awarded a Fogarty Training 
Fellowship at Columbia University in 1999, and completed an intensive program 
on clinical epidemiology at Cornell University. Evidence of the quality and sig-
nifi cance of her work includes numerous peer-reviewed publications, invited lec-
tures in national and international settings, and leadership roles in both the HVTN 
and IMPAACT. Professor Gray, together with James McIntyre, was awarded 
the 2002 Nelson Mandela Award for Health and Human Rights, in recognition 
of their research and advocacy work in the fi eld of PMTCT. In 2004, together 
with McIntyre, Gray was awarded the IAPAC  “ Hero in Medicine ”  Award. She is 
a member of the Academy of Science of South Africa. 

Ronald Gray, MBBS, MSc  is the Robertson Professor of Reproductive 
Epidemiology at the Johns Hopkins University, Bloomberg School of Public 
Health. He is an epidemiologist and was the principal investigator on the trial 
of male circumcision for HIV prevention in men. He is co-principal investiga-
tor on the Rakai Health Sciences Program, and has conducted several studies of 
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male circumcision for HIV prevention. Dr Gray has published over 300 papers on 
reproductive health and HIV. 

Amy Gregowski, MHS , is a Research Associate in the Department of 
International Health, Social and Behavioral Interventions Program. She received 
her Master’s degree from the Johns Hopkins Bloomberg School of Public Health. 
She is currently working on two HIV prevention projects funded by the US 
National Institutes of Health: one is in Vietnam with men who are HIV-positive 
and injection drug users, and the other is a multisite study in several countries in 
sub-Saharan Africa and Thailand. 

Thomas E. Guadamuz, PhD., MHS  is a postdoctoral fellow in the Department 
of Behavioral and Community Health Sciences and the Center for Research on 
Health and Sexual Orientation, Graduate School of Public Health, University of 
Pittsburgh. Dr Guadamuz received his PhD in Infectious Disease Epidemiology 
from The Johns Hopkins University, and has received NIH Fogarty and Fulbright 
fellowships to conduct HIV prevention research among MSM populations in 
Thailand. Most recently, Dr Guadamuz was a member of the Thailand MSM 
Study Group, where he collaborated with investigators from the US CDC, 
Thailand Ministry of Public Health and Rainbow Sky Association of Thailand 
(the fi rst and largest Thai MSM community-based organization) to carry out the 
fi rst HIV surveillance among MSM populations in Thailand. 

Kathy Hageman, MPH  is currently pursuing a PhD in Behavioral Science and 
Health Education at Emory University in Atlanta, Georgia. Ms Hageman has 
recently been awarded a Ruth L. Kirschstein National Research Service Awards 
(NRSA) Pre-Doctoral Fellowship to investigate the behavioral barriers (individ-
ual, couple, and socio-cultural) that prevent consistent and correct condom use 
within long-term HIV-discordant relationships, and how these barriers can be 
overcome. Collaborating with the two largest HIV-discordant research sites in the 
world, in Lusaka (Zambia) and Kigali (Rwanda), this study aids in the refi nement 
of risk-reduction counseling messages and intervention development for this 
high-risk yet understudied population. 

Abigail Harrison PhD  is Assistant Professor (Research) at the Population Studies 
and Training Center, and Instructor, Department of Medicine, Warren Alpert 
Medical School, Brown University. She is a social demographer whose research 
examines HIV prevention in adolescents, gender and reproductive health, and the 
social and cultural processes underlying health outcomes. Her current research 
focuses on adolescent sexual behavior and the transition to adulthood in South 
Africa, as well as behavioral interventions for this population. 
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Amy Herrick, MA  is currently a doctoral student in the Department of 
Behavioral and Community Health Sciences, Graduate School of Public Health at 
the University of Pittsburgh. She received a Master of Arts in Social Science from 
the University of Chicago in 2001, with a focus on sociology of gender. Using 
primarily a community-based approach, Amy has been working with the sexual 
minority youth community for the past 15 years. Amy’s current research interests 
focus on the health disparities of young women who have sex with women, and 
HIV risk behaviors of transgender youth and young men who have sex with men. 

Donna L. Higgins, PhD  is a Technical Offi cer with the HIV/AIDS Department 
at the World Health Organization (WHO). Dr Higgins is responsible for leading 
WHO’s global HIV testing and counseling program, and has provided program 
and evaluation support on the topic in multiple developing countries. Dr Higgins 
has expertise in the development, implementation and evaluation of individual-, 
group- and community-level HIV prevention strategies. Prior to working at the 
WHO, Dr Higgins served at the US Centers for Disease Control and Prevention. 

David R. Holtgrave, PhD  has since August 2005 been Professor and Chair of the 
Department of Health, Behavior and Society at Johns Hopkins Bloomberg School 
of Public Health. From 2001 to 2005, Dr Holtgrave was Professor of Behavioral 
Sciences and Health Education, and Professor of Health Policy and Management 
at Rollins School of Public Health at Emory University. He served as Director 
of Behavioral  &  Social Science Core of the Center for AIDS Research (CFAR) 
and Vice-Chair of the Department of Behavioral Sciences and Health Education. 
From 1997 to 2001, Dr Holtgrave was Director of the Division of HIV/AIDS 
Prevention: Intervention Research and Support in the National Center for HIV, 
STD and TB Prevention at the Centers for Disease Control and Prevention. The 
Division has major responsibilities in funding HIV prevention programs, provid-
ing technical assistance to HIV prevention service delivery organizations, con-
ducting program evaluation studies, and performing HIV prevention intervention 
research. Dr Holtgrave has worked in the fi eld of HIV prevention since 1991. 
From 1991 until 1995 and from 1997 to 2001, he worked at the CDC in HIV 
prevention; from 1995 until 1997 he was an Associate Professor and Associate 
Center Director at the Center for AIDS Intervention Research at the Medical 
College of Wisconsin. His research focuses on the effectiveness and cost-
effectiveness of a variety of HIV prevention interventions, and the relation of the 
fi ndings of these studies to HIV prevention policy-making. Dr Holtgrave worked 
on HIV prevention community planning, and on the Wisconsin HIV Prevention 
Community Planning group. 

Angela D. Kashuba, BScPhm, PharmD, DABCP  is an Associate Professor in 
the Division of Pharmacotherapy and Experimental Therapeutics at the University 
of North Carolina School of Pharmacy. She is the Director of the UNC Center 
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of AIDS Research Clinical Pharmacology and Analytical Chemistry Core, 
and Director of the Analytical Chemistry Laboratory for the Verne S. Caviness 
General Clinical Research Center. She has worked extensively on characterizing 
the pharmacology of small molecules in the genital tract of men and women to 
inform primary and secondary HIV prevention strategies. 

Godfrey Kigozi, MBChB  is the senior Medical Offi cer for the Rakai Health 
Sciences Program, and was responsible for the conduct of the trials of male cir-
cumcision for HIV prevention in Rakai, Uganda. He has been fi rst author and 
co-author on several papers describing the trials of male circumcision in Rakai. 

Marie Laga, MD, MSc ,  PhD  is Professor and Head of HIV/STI Epidemiology 
and Control Unit at the Institute of  Tropical Medicine (ITM) in Antwerp Belgium. 
M. Laga started working on HIV/AIDS in 1984 and spent several years overseas 
in Burundi, Kenya, DR Congo, the UK (training at LSHTM), the US (Visiting 
Scientist in the AIDS program at the CDC) and in Côte d’Ivoire (as Director of 
 “ Projet Retro-CI ” , a large CDC-funded HIV/AIDS research and intervention 
program). Current HIV/AIDS activities include policy support and operational 
research in the areas of expansion of care and strengthening prevention strategies 
in developing countries, as well as development of applied training modules for 
HIV/AIDS control program managers. Marie Laga is author of over 140 scientifi c 
publications on different aspects of HIV AIDS in developing countries. 

Cynthia M. Lyles, PhD  is a mathematical statistician and Team Leader of the 
Research Synthesis and Translation Team within the Prevention Research Branch 
for the Division of HIV/AIDS Prevention, National Center for HIV/AIDS, 
Viral Hepatitis, STD, and TB Prevention (NCHHSTP), CDC. She received two 
Bachelor’s degrees in Mathematics and Math-education from the University of 
South Florida, and her MS and PhD in Biostatistics from the University of North 
Carolina at Chapel Hill. While at The Johns Hopkins University, and currently at 
CDC, Dr Lyles has worked on domestic and international HIV epidemiology and 
behavioral prevention research across a range of risk populations. She has pub-
lished numerous peer-reviewed articles on HIV epidemiology and behavioral pre-
vention research. Dr Lyles has served as a consulting editor of  Health Psychology
for the evidence-based medicine and methodology section. 

Ian McGowan ,  MD, PhD, FRCP  is a Professor of Medicine at the Magee 
Womens Research Institute at the University of Pittsburgh, Pittsburgh, 
Pennsylvania. He graduated in Medicine from the University of Liverpool, and 
obtained his PhD from the University Of Oxford, England. He completed post-
graduate training in HIV medicine and gastroenterology. After working in the 
pharmaceutical industry on the development of a number of antiretroviral drugs, 
including Viread®, Dr McGowan returned to academic research. He worked 
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at the David Geffen School of Medicine at UCLA for 5 years, and has recently 
moved to the University of Pittsburgh. His research interests focus on clinical and 
translational aspects of microbicide development, with a specifi c focus on rec-
tal microbicide development. Dr McGowan is the Co-Principle Investigator of 
the NIH funded Microbicide Trials Network, and is a member of the Antiviral 
Advisory Committee of the United States Food and Drug Administration. 

James A. McIntyre, FRCOG  is the co-founder and an Executive Director of the 
Perinatal HIV Research Unit of the University of the Witwatersrand, South Africa, 
based at the Chris Hani Baragwanath Hospital in Soweto, one of Africa’s largest 
AIDS research centres working in HIV prevention, treatment and care, and HIV 
vaccines. Professor McIntyre leads the CIPRA-SA  “ Safeguard the household ”  col-
laborative South African research program, funded by the US National Institutes for 
Health, and the Soweto Clinical Trials Unit affi liated to the ACTG, IMPAACT and 
HVTN trials networks. He is an international authority on mother-to-child trans-
mission of HIV and HIV in women, and has published widely in this fi eld. He has 
served as a consultant to the WHO, UNAIDS and UNICEF, advising on pregnancy, 
treatment guidelines, and is a member of the Network Executive Committee of the 
IMPAACT. He and Professor Glenda Gray were jointly awarded the 2002 Nelson 
Mandela Award for Health and Human Rights, and the 2003  “ Heroes in Medicine ”  
award of the International Association of Physicians in AIDS Care (IAPAC). 

Anna Meyer-Weitz, PhD  is a Professor in the School of Psychology, University 
of KwaZulu-Natal. Her research interests are in the development, implementation 
and evaluation of health promotion interventions with a particular focus on ado-
lescent health. Other areas of interest include STIs, AIDS stigma and discrimina-
tion, and mental health promotion. 

Matthew J. Mimiaga ,  ScD, MPH  is an Instructor in Psychiatry at Harvard 
Medical School/Massachusetts General Hospital, and a Research Scientist at 
The Fenway Institute, Fenway Community Health. He completed his Post-Doc 
training in Behavioral Medicine at Harvard Medical School/Massachusetts 
General Hospital and received his Doctorate from Harvard School of Public 
Health, majoring in Psychiatric Epidemiology, with minors in Infectious/Chronic 
Disease Epidemiology and Biostatistics, and was awarded the Harvard University 
Presidential Scholarship.

He received his Master of Public Health from Boston University School of 
Public Health, majoring in Epidemiology and Behavioral Sciences. He has 
co-authored more than 45 articles, chapters and other publications on HIV/AIDS 
and related infectious disease topics and was recently awarded a grant from 
NIDA to develop a behavioral treatment for crystal methamphetamine addic-
tion in HIV-uninfected MSM. Dr. Mimiaga is also the PI (with Dr. Mayer) on 
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a MA Department of Public Health funded study examining the social and sexual 
network characteristics and associated HIV risks of Black/African American 
MSM and is the co-PI (PI: Dr. Mayer) on a Gilead funded project to study the 
barriers and facilitators to implementing recent CDC guidelines on routine HIV 
testing in primary care settings. In addition, he is currently a member of the pro-
tocol development team for HPTN 063 (PI: Dr. Safren) – a proposal to develop 
international prevention trials of HIV-infected individuals in care settings.

His main research interests include HIV/AIDS, mental health and substance 
use disorders, psychiatric and infectious disease epidemiology, and global health. 

Ank Nijhawan, MD  is a Research Fellow in Infectious Diseases at The Miriam 
Hospital, at Brown University School of Medicine. She completed her medical 
degree and internal medicine training at the University of Texas Southwestern 
in Dallas, and completed her Infectious Disease fellowship at Massachusetts 
General and Brigham and Women’s Hospitals in Boston. She is the recipient of 
an NIH T32 grant, and her primary research interests include HIV prevention and 
treatment in incarcerated populations and injection drug users. 

Willo Pequegnat, PhD  is Associate Director of International AIDS Prevention 
Research in the Center for Research on Mental Health at the National Institute of 
Mental Health (NIMH). As the Senior Prevention Scientist, Dr Pequegnat has pri-
mary responsibility for a wide range of national and international projects. Her 
research involves multilevel social organization and complex relationships – couples,
families, communities, societal (media, policy), technological (internet, web, 
etc.) – in national and international settings. Dr Pequegnat has served as a Staff 
Collaborator (federal Principal Investigator) on four randomized clinical trials: 
(1) the NIMH Collaborative HIV/STD Prevention Trial, which is a community-
based trial that is being conducted in fi ve countries (China, India, Peru, Russia and 
Zimbabwe); (2) the NIMH Multisite HIV Prevention Trial with African-American 
Couples, which is a four-city preventive intervention with serodiscordant African-
American couples; (3) the NIMH Healthy Living Project, which is a four-city study 
of prevention effort with HIV-positive men and women; and (4) the NIMH Multisite 
HIV/STD Prevention Trial, which was a behavioral prevention in 37 clinics in the 
US. She took the initiative to develop a research program on the role of families in 
preventing and adapting to HIV/AIDS, and chairs the only national annual inter-
national research conference on families and HIV/AIDS. She co-edited the book 
on this program of research, entitled  Working with Families in the Era of AIDS . Dr 
Pequegnat initiated and is co-editor of  How to Write a Successful Research Grant 
Application: A Guide for Social and Behavioral Scientists.  She also co-edited a 
book on community prevention and the role of childhood sexual abuse in HIV pre-
vention. She received her PhD in Clinical Psychology from the State University of 
New York. 
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Laura Reilly, BA  is currently a research coordinator in the Behavioral Medicine 
Service at Massachusetts General Hospital (MGH). She received her degree 
in Psychology from the University of Delaware, and is currently working on a 
NIDA-funded grant to evaluate the effi cacy of CBT for medication adherence and 
depression for HIV-infected individuals on methadone therapy. 

Sari L. Reisner, MA  is a Behavioral Science Research Associate at The Fenway 
Institute, Fenway Community Health. She holds degrees from Brandeis University 
(MA) and Georgetown University (BA). Her behavioral science research interests 
focus on the intersection of physical and mental health, including substance-abuse 
intervention development, health psychology and behavioral medicine within the 
context of serious illness (HIV/AIDS and cancer), and the epidemiology of men-
tal illness and substance abuse in marginalized populations. 

Josiah D. Rich, MD, MPH  is Professor of Medicine and Community Health 
at Brown Medical School and Attending Physician at The Miriam Hospital 
in Providence, Rhode Island. He is a practicing internist and an infectious dis-
ease specialist. He completed medical school at the University of Massachusetts 
Medical School, and internship and residency at Emory University in Atlanta, 
Georgia. He subsequently received his MPH from the Harvard School of 
Public Health, and completed HIV/AIDS and Infectious Diseases fellow-
ships at Harvard Medical School and the Brigham and Women’s Hospital in 
Boston, Massachusetts. He provides medical care both at The Miriam Hospital 
Immunology Center and at the Rhode Island State Correctional Facility, where he 
provides infectious disease sub-specialty care. He also serves as Medical Director 
for the Whitmarsh House, the State of Rhode Island’s only STD clinic. Dr Rich’s 
research is on the overlap between infectious diseases and illicit substance use. He 
is the Principal or Co-investigator on several research grants involving the treat-
ment and prevention of HIV infection. Dr Rich has advocated for public health 
policy changes to improve the health of people with addiction, including improv-
ing legal access to sterile syringes and increasing drug treatment for incarcer-
ated populations. He is Co-Founder, along with Dr Scott Allen, of the Center for 
Prisoner Health and Human Rights at The Miriam Hospital Immunology Center, 
 www.prisonerhealth.org . 

Jean L. Richardson, DrPH  is Professor of Preventive Medicine at the Keck 
School of Medicine at the University of Southern California. Her research involves 
the control of chronic diseases by designing and testing programs that combine 
psychological theory with sound public health program planning in experimental 
fi eld trials. Her research has addressed reducing unsafe sexual behavior among 
people living with HIV disease, reducing household allergen exposure for chil-
dren with asthma, increasing mammography among elderly Hispanic women, 
increasing cancer screening among siblings of breast-cancer cases, increasing 
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compliance with cancer chemotherapy, documenting the effects of after-school 
care on the use of tobacco, alcohol and marijuana among adolescents, and 
examining psychological and behavioral effects among women living with HIV. 

Abby Rudolph  is a doctoral candidate in Infectious Disease Epidemiology at 
the Bloomberg School of Public Health at Johns Hopkins University. Her current 
research focuses on reducing HIV acquisition through interventions that reduce 
high-risk injecting practices, and preventing HIV transmission from HIV-positive 
IDUs to those in their sexual and injecting networks in Vietnam. Prior to her work 
in Vietnam, she conducted extensive research on evaluation of pharmacy syringe 
access among injection drug users in New York City. 

Steven A. Safren, PhD  specializes in behavioral medicine and cognitive-behavioral 
intervention development. He is an Associate Professor in Psychology in the 
Department of Psychiatry at Harvard Medical School, Director of the Behavioral 
Medicine Service at Massachusetts General Hospital, Director of the Cognitive 
Behavioral Tracks of the MGH clinical psychology internship, and a research 
scientist at Fenway Community Health. Dr Safren received his PhD in Clinical 
Psychology from the University at Albany (State University of New York) in 
1998, and did his internship and postdoctoral fellowship at Massachusetts 
General Hospital/Harvard Medical School. Dr Safren has over 80 professional 
publications and has been the Principal Investigator on fi ve federally funded NIH 
grants, with a major focus being on mental health and substance use aspects of 
HIV adherence and primary and secondary prevention. 

Vikrant V. Sahasrabuddhe ,  MBBS, MPH, DrPH  is Assistant Professor in the 
Department of Pediatrics – Division of Infectious Disease at Vanderbilt University 
School of Medicine, and directs the Vanderbilt-India programs at the Institute for 
Global Health. He received his medical degree from the University of Pune in 
India, and his Masters and Doctorate in International Health-Epidemiology at the 
University of Alabama at Birmingham. Dr Sahasrabuddhe’s research interests and 
work span clinical epidemiology and policy research in HIV/AIDS and reproductive 
health in developing countries. He has spearheaded the development of NIH 
and CDC-funded cervical cancer prevention research and service programs for 
HIV-infected women in India and Zambia that have focused on the use of low-
cost  “ screen-and-treat ”  strategies. Additionally, Dr Sahasrabuddhe co-directs the 
Vanderbilt-Meharry Framework Program in Global Health, which focuses on cur-
ricular innovation in Global Health. 

David Serwadda, MBChB  is Dean of the Makerere University, School of Public 
Health. He is the Ugandan Principal Investigator on the Rakai Health Sciences 
Program and on the trials of male circumcision for HIV prevention. He has contrib-
uted numerous papers on HIV prevention, including the trials of male circumcision. 
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Susan G. Sherman, PhD, MPH  is an Associate Professor in Infectious Diseases 
Epidemiology at the Johns Hopkins Bloomberg School of Public Health. She uses 
both quantitative and qualitative methods in conducting research. Dr Sherman 
is a behavioral scientist and social epidemiologist whose work focuses on epi-
demiological studies of and socio-economic interventions with drug users. She 
has worked on several randomized behavioral interventions with drug users in 
the United States, Thailand and Pakistan. She has studied IDU dyads, social net-
works, gender differences in illicit drug utilization patterns and disease acquisi-
tion, and factors related to transition to injection drug use. She has also evaluated 
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   Kenneth H. Mayer and     Hank F. Pizer   

  Currently, more than 25 years have elapsed since the AIDS pandemic was fi rst 
noted, and there is both good and bad news to report. On the positive side of the 
equation, it is possible that the global epidemic peaked some time in 2000 or 
2001 and since then there have been statistically signifi cant declines in overall 
HIV incidence in some of the most heavily impacted countries, like Zimbabwe, 
Kenya, Malawi and Cambodia. Condom use is increasing and sexual debut is 
being postponed in Botswana, Cameroon, Central African Republic, Chad, C ô te 
d’Ivoire, Namibia, Rwanda, Senegal and Zambia. These are signs that public 
health prevention is working. 

  However, aside from mother-to-child transmission and occupational exposure 
to HIV-infected material, HIV acquisition is the consequence of two pleasur-
able activities: unprotected anal or vaginal sexual intercourse, and injecting rec-
reational drugs with un-sterile equipment. It should therefore be no surprise that 
even though HIV is diffi cult to transmit and HIV prevention programs have been 
in place for decades, millions of new infections continue to occur annually and 
prevention gains are not always sustained. For example, Uganda saw a decline 
in new cases in the 1990s as a result of the ABC effort (abstinence, be faithful 
and condom distribution), but recent data show the benefi ts from these programs 
seem to have stabilized. Other countries that documented early decreases in HIV 
incidence because of visionary national leadership, like Thailand and Brazil, have 
recently seen increases in HIV incidence in some subpopulations, like men who 
have sex with men, suggesting that the epidemic continues to be dynamic and that 
current behavioral interventions and medical technologies are unlikely to fully 
reverse this signifi cant global pandemic. 

  The fi nal answers are not yet available as to exactly why gradual, albeit uneven, 
positive results from HIV public health prevention programs have been seen. Nor 
is it certain whether the stabilizing or slowly declining rates of new HIV infec-
tions are a temporary trend, or whether they are durable over the long run. Some 
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of the decreases in HIV incidence could either refl ect an unfortunate consequence 
of deaths in the highest-risk populations, if people are not truly changing their 
behaviors. Is improvement due more to extraordinary advances in antiretroviral 
drugs made over the last 20 years instead of public health prevention efforts? In 
Chapter 5, by Cynthia L. Gay, Angela D. Kashuba and Myron S. Cohen, the case 
is made that today’s highly effective antiretroviral medicines can do an excel-
lent job reducing the infectiousness of HIV-positive individuals, but the ulti-
mate impact on HIV incidence of providing more people living with HIV with 
access to life-saving medicines remains to be seen. Programs like the President’s 
Emergency Program for AIDS Relief (PEPFAR) and non-profi t foundations, 
like the Clinton Foundation, have enabled millions of HIV-infected persons in 
resource-constrained environments to gain access to therapy. So it is possible 
that behavioral changes from effective health education may be coupled with 
enhanced access to better drugs to create awareness that being diagnosed with 
HIV is not a death sentence, and that it also creates opportunities for clinicians to 
reinforce behavioral changes. It is possible that the modest gains that have been 
noted are due to some combination of the above plus other factors that have not 
been fully elucidated, resulting in a complex interaction of societal forces, cul-
tural issues, individual behavioral, demographic trends, geography and economics 
in specifi c settings. Whatever the reasons  –  and probably only the passage of time 
will provide clear answers  –  the good news is that AIDS mortality is declining in 
much of the world, and the number of new cases of HIV infection also seems to 
be declining or at least remaining level in resource-constrained environments. 

  Ironically, the number of new HIV infections appears to be modestly increasing 
in some highly developed nations, including the United States, which may be due 
to the increased longevity of HIV-infected patients in care, as well as the perception 
that, since the epidemic is more manageable, individuals do not have to be as care-
ful about risk-taking compared to the earliest days of the epidemic. Many research 
teams are at work to develop interventions that incorporate the changing realities 
of a mature epidemic of a disease which is increasingly treatable, but not curable. 

  Overall, there is reason to be guardedly optimistic, but complacency needs to be 
avoided. There continues to be a need to develop new prevention modalities and study 
ways to enhance the effi cacy of promising interventions in diverse cultural settings. 
The goal of this text is to provide an up-to-date, comprehensive look at the state of 
AIDS prevention through what has been learned through evidence-based research. 

    Diverse HIV epidemics across the globe 

  With the increasing sophistication of genetic typing techniques, it appears that 
the HIV epidemic started in Africa with a virus that is largely asymptomatic 
in monkeys and then made its way to people, where it spread by direct person-
to-person contact. Monkey meat is a major source of protein in several central 
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and western African settings, and the processing of monkey meat afforded 
exposed individuals extensive exposure to blood and cuts in the skin that could 
provide a portal for host entry. Post-colonial population disruptions, urbanization 
in the developing world and changes in social mores helped to create the pre-
epidemic conditions that enabled HIV to rapidly spread in subsequent years. In 
the modern world of rapid travel and population migration, it took less than a 
decade from AIDS being fi rst reported in 1981 in a small number of patients in 
California and New York to it infecting people on every continent. The speed by 
which this epidemic spread is singularly striking, because HIV is not transmitted 
by casual touch, air, water or food, or even very effi ciently when there is direct 
intimate contact of infected body fl uids. Today there is not one HIV epidemic 
but numerous different ones that vary by location and population affected. There 
are new epidemics in the Former Soviet Union potentiated by injection drug 
use and a resurgence of epidemics in populations that were the fi rst to be heav-
ily impacted, like urban men who have sex with men (MSM) in North America, 
Europe and Australia. It is estimated that 33 to 45 million people worldwide are 
infected with HIV, including between 2 – 3 million children. An additional 4 – 7 
million more people are newly infected each year. There are communities in the 
developing world where the epidemic is widening among women and youth. In 
Africa, almost half of new infections are in women and young people aged 15 – 24. 
In all, there are approximately 6000 new infections daily and about 12 million 
AIDS orphans. In India, new HIV infections appear to be leveling off or declin-
ing in Tamil Nadu, Maharashtra, Karnataka and Andhra Pradesh, while high rates 
of infection continue among urban sex workers, men who have sex with men, 
and intravenous drug users in the northeastern states of Manipur and Nagaland. 
In China, new infections appear to be on the increase in Henan, Guangdong, 
Guangxi and Yunnan provinces due to intravenous drug use and sex work. In 
Pakistan, Vietnam and Indonesia, new cases of HIV spread primarily via drug use 
and homosexual activity. Meanwhile, prevention efforts seem to be having a mod-
erating effect in Thailand, Cambodia and Burma. The concentration of HIV infec-
tion differs signifi cantly across the world. About 740,000 individuals are living 
with HIV in Western and Central Europe. In Eastern Europe the incidence of new 
cases is 210.8 per million population, but in Western Europe it is 82.5 per million. 
Western Europe is more affl uent, has a better public health infrastructure, more 
open sex education and attitudes about sexuality, less stigma and fewer restrictive 
laws about homosexuality and sex work, and better programs for drug users, and 
societies have for some time accepted harm-reduction programs. In the 13 coun-
tries that make up Western Europe, the predominant mode of transmission is het-
erosexual contact, and new cases are often among recent arrivals from countries 
with generalized epidemics. Still, and very troubling, between 1999 and 2006 the 
number of new cases in Western Europe nearly doubled among men who have sex 
with men. Though the number of people living with HIV and the number of new 
cases is higher in Eastern Europe than in Western Europe, the good news is that 
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in the East the epidemic peaked in 2001 at 98,526 new cases. It is nevertheless 
worrisome that more than one-fourth of these new cases are in young people aged 
15 – 24, and just over 40 percent are in females. Injecting drug use is a signifi cant 
underlying cause of HIV transmission in both Eastern and Western Europe, but 
particularly so in the East. 

  HIV/AIDS in the Americas has a somewhat different pattern. In the United 
States, the number of new cases peaked in 1992 – 1993 at about 80,000 per year. 
Until recently there have been about 40,000 new infections annually, and this is 
disturbing because that number has remained the same for some time despite 
national, state and local prevention programs; moreover, the CDC will release sta-
tistics later this year indicating a new rise in HIV infections, particularly among 
men who have sex with men, and among heterosexuals from racial and ethnic 
minority populations. Recent data seem to indicate progress among intrave-
nous drug users. The rate of African women with HIV is disproportionately high 
compared to that of the general population. In Canada there are 2300 – 4500 new 
infections each year, with the largest number in men who have sex with men. The 
number of new cases is stable in the Caribbean region, but overall infection rates 
are second only to those in Africa. Central and South America have stable infec-
tion rates among men who have sex with men. While Brazil has been a regional 
leader in its AIDS programs, including providing access to antiretroviral medica-
tions at public expense, about two-thirds of the people living with HIV/AIDS in 
the region are in Brazil. 

    Tailoring prevention strategies 

  HIV transmission is a biological event of low probability, averaging less than 1 
in 100 exposures, but one of very great signifi cance. The biological factors that 
increase the likelihood that a single person-to-person contact will produce infec-
tion are increasingly understood. Increased concentrations of HIV in the blood 
(viral load) and co-infection with other sexually transmitted diseases are associ-
ated with increased infectiousness. Individual genetic susceptibility is less well 
understood but also plays a role, as some individuals who lack one of the recep-
tors that HIV uses to enter cells are less susceptible to becoming infected. These 
insights have led to the development of certain prevention strategies based on 
biology, such as using antiretroviral drugs to reduce infectiousness, treating sex-
ually transmitted diseases and circumcising men. Unfortunately, despite years of 
research and billions of dollars invested, an effective vaccine or microbicide has 
not yet been developed. 

  Humankind lives in a global gene pool where almost any microbe can be 
carried by jet travel almost anywhere in less than 24 hours. The social ecology 
of AIDS means that events in one part of the increasingly well-connected world 
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community can result in HIV spread across the planet, ranging from African 
peacekeepers in Cambodia in the mid-1980s to sex tourists. Until an effec-
tive vaccine is developed and successfully administered globally, preventing the 
spread of HIV will require international cooperation. While the world commu-
nity is increasingly interlocked, human behavior everywhere is modifi ed by dif-
fering local demographics, geography, culture, economics and politics. In other 
words, the admonition to  “ Think globally, but act locally ”  must be heeded. Right 
now the epidemic is still most severe in poor countries of sub-Saharan Africa, 
but there is cause for concern in middle-income countries from Brazil to Iran, 
from Thailand to the new states formed from the old Soviet Union. Given the 
ability of populations to migrate and travel across borders and oceans, it is inevi-
table that at-risk populations will shift and new viral strains will arise. Accurate 
data are needed to track large migrations and changes in social norms in changing 
societies, which is no easy task in the best of circumstances and is much harder 
when tracking groups at risk for HIV, such as sex workers and their clients, the 
victims of human traffi cking and sexual violence, refugees, migrant workers and 
drug users. Modern tracking methods have confi rmed the spread of HIV in set-
tings of civil war and social dislocation, such as in the wake of confl icts in the 
Congo and Rwanda. Failed states, civil war and social dislocation provide an 
ideal incubator for spreading infectious diseases, and HIV is no exception. For 
too long, many governments denied the HIV epidemic in their countries. They 
did not collect data, and failed to establish public health education campaigns to 
reach people at the margins or even the center of society. Time was lost, and 
almost certainly there were people that became infected who could have been 
spared. Prevention programs are needed in prisons and other institutionalized 
settings that are marked by high rates of mental illness, substance abuse and 
violence.

  One message that comes through from all of the contributors to this text is 
that no single type of prevention program is going to work for all populations 
at risk and all the diverse geographic settings where HIV circulates. Prevention 
programs must be conceived, designed, implemented and evaluated in ways that 
account for local attitudes, traditions, religion, economic disparities and even 
political systems. While circumcision has been found to reduce the risk of HIV 
transmission, especially among high-risk African men, this practice is not accept-
able everywhere because of cultural traditions. Thus, there are structural issues 
that must be confronted, most notably the subordination of women in traditional 
societies. Adolescents and young adults are at high-risk in areas of the developing 
world where HIV is common. Effective programs must account for the normal 
sexual drive of young people, plus the reality that young women often become 
sexually active with older men who have engaged in high-risk sex and/or drug 
use. These are just a few of the special contexts that HIV prevention programs 
must tackle. 
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    About this book 

  This volume is divided into three sections. Part I, Epidemiological and biological 
issues in HIV prevention, covers the sciences that inform HIV public health pre-
vention, including epidemiology, immunology and microbiology, the behavioral 
sciences, vaccines and microbicides, and the use of antiretroviral drugs for pre-
vention. In Chapter 1, Vikrant V. Sahasrabuddhe and Sten H. Vermund discuss the 
up-to-date global epidemiological trends about HIV prevalence and incidence, with 
the sobering message that in some areas AIDS has reversed decades of progress 
in reducing mortality and increasing life expectancy. In Chapter 2 Deborah 
Anderson discusses the immunology and virology that impact HIV transmissi-
bility, and in Chapter 7 Willo Pequegnat and Ellen Stover apply the principles of 
behavioral medicine to HIV risk-reduction. In Chapter 3 Robert Geise and Ann 
Duerr review the work to date on vaccine development, which so far has been 
disappointing because of HIV’s genetic variability, ability to evade immune con-
trol, lack of a full understanding of the correlates of protection against HIV and 
absence of reliable animal models, and its diverse modes of transmission. In 
Chapter 4 Ian McGowan discusses microbicides, which are topical compounds 
that can be applied to vaginal or rectal mucosal surfaces to signifi cantly reduce 
or prevent male-to-female transmission. Given the increasing feminization of the 
AIDS epidemic, an effective microbicide would offer women an important degree 
of control over their reproductive health. As with vaccine development the micro-
bicide effort to date has been disappointing, although several new approaches are 
of great interest and new effi cacy trials are underway. Chapter 5, by Cynthia Gay, 
Angela Kashuba and Myron Cohen, provides a comprehensive look at the three 
ways antiretroviral drugs can be employed to prevent HIV infection: by reducing 
viral load in people who know they are HIV-infected, as post-exposure prophy-
laxis, and as pre-exposure prophylaxis both orally and topically. Post-exposure 
prophylaxis is now standard in occupational settings, and it is likely that it will 
soon become standardized for non-occupational exposure. Meanwhile, trials to 
evaluate pre-exposure prophylaxis on the population level are now just coming in. 
It is already known that ART reduces viral load and that translates into lowering 
infectiousness, so there is hope that it can be adapted in ways that would be ben-
efi cial and cost-feasible for selected high-risk groups. In Chapter 6, Ronald Gray, 
David Serwadda, Godfrey Kigozi and Maria Wawer cover the evidence-based 
work that demonstrates the protective effects of circumcision and STD control, in 
particular for preventing HIV transmission among high-risk men .

  Part II, Behavioral issues in HIV prevention ,  contains an array of chapters that 
cover what has been tried and learned from implementing and studying behavior-
based prevention interventions. These have been tried in a wide array of contexts 
around the globe: individuals (Chapter 8, by Matthew Mimiaga, Sari Reisner, 
Laura Reilly, Nafi sseh Soroudi and Steven Safren), dyads and groups (Chapter 
9, by Susan Allen, Kathy Hageman and Amanda Tichacek), men who have sex 
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with men (Chapter 10, by Ron Stall, Amy Herrick, Thomas Guadamuz and Mark 
Friedman), HIV-positive patients (Chapter 11, by Jean Richardson and Tracey E. 
Wilson), injecting drug users (Chapter 12, by Crystal Fuller, Chandra Ford and 
Abby Rudolph) and recreational drug users (Chapter 13, by Lydia Drumright 
and Grant Colfax), sex workers (Chapter 14, by Bea Vuylsteke, Anjana Das, 
Gina Dallabetta and Marie Laga), youth in high-prevalence areas (Chapter 15, by 
Quarraisha Abdool Karim, Anna Meyer-Weitz and Abigail Harrison), incarcerated 
and institutionalized persons (Chapter 16, by Ank Nijhawan, Nickolas Zaller, David 
Cohen and Josiah Rich), and to prevent mother-to-child transmission (Chapter 17, 
by James Alasdair McIntyre and Glenda Elisabeth Gray). Each of these chapters 
provides a broad and detailed view at the current state of prevention programs in 
diverse geographic and social contexts with the theme that  “ No one size fi ts all. ”  
Interventions must be tailored to and evaluated within local and regional contexts. 

  Part III, Structural and technical issues in HIV prevention, starts with Chris 
Beyrer, Susan Sherman and Stefan Baral discussing harm reduction, a human 
rights-based approach designed to limit the harms that result when individuals 
engage in high-risk behaviors (Chapter 18). Examples of these programs are clean 
needle exchange and providing condoms in prison. In Chapter 19, Julie Denison, 
Donna Higgins and Michael Sweat cover what has been learned from studying 
the implementation of HIV counseling and testing programs. In the early days 
of the epidemic, HIV testing was expensive and could only be performed in a 
relatively few specialized laboratories, while it took weeks to get a patient’s test 
results. HIV testing is now fast and inexpensive. It is possible to get preliminary 
results at the time of testing in community settings, and thereby identify and 
provide immediate on-the-spot counseling, partner notifi cation and referral. In 
Chapter 20, Suniti Solomon and Kartik K. Venkatesh focus on structural societal 
barriers to HIV prevention, especially the subordination of women in traditional 
societies. Here, the diffi culties are enormous and the barriers to change are well-
entrenched. A variety of innovative interventions are being considered and tried, 
like working through local wine shops or providing microcredit to women to start 
businesses. If there is a silver lining to the AIDS tragedy, it is that it has brought 
world attention to regressive and egregious social conditions, probably most of 
all to the mistreatment of women. Many of the contributors in this book docu-
ment how effective HIV prevention programs address multiple interwoven social 
issues by trying to empower disadvantaged populations in addition to combat-
ing the spread of the virus. In Chapter 21, Jane Bertrand, David Holtgrave and 
Amy Gregowski cover program monitoring and evaluation, the essential activi-
ties that provide policy-makers, practitioners and funders with unbiased analysis 
as to whether programs are effectively meeting their stated goals and objectives, 
and at what cost. Continuous, ongoing evaluation allows for quality improvement 
during program implementation so that vital time and resources are not wasted. 
Summative evaluation provides an analysis of what worked and what didn’t, 
based on actual program performance. This information is vital for designing and 
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funding new programs. In Chapter 22, Kevin Fenton, Richard Wolitski, Cynthia 
Lyles and Sevgi Aral complement the previous chapter by discussing how gov-
ernment agencies and other funders work to get effective prevention concepts and 
programs identifi ed, supported and put into practice. This is a synthetic process 
that integrates research and program support to inform, develop and fund future 
prevention work. 

    Looking ahead 

  The world is in the middle of the HIV epidemic  –  not at the beginning or the 
end. The underpinning of effective HIV prevention is an active, integrated and 
adequately funded public health community. It is a worldwide effort that includes 
international agencies and organizations, national and local governments, private 
non-profi t foundations, the business community and non-governmental organiza-
tions. Positive results from continued investment and the hard work of committed 
professionals are anticipated, but sustained success will require time. The world’s 
response to the HIV epidemic is unprecedented, but more needs to be done and, 
despite important gains, public health must not become complacent. A lesson 
to be learned from the re-emergence of dengue fever, malaria and other infec-
tious diseases that until recently were well-controlled is that dropping the guard 
is foolish and dangerous. The challenge is to take the prevention strategies that 
have been shown to work and put them together synergistically with each other. 
There is no foolproof way to control human behavior, and no one kind of pre-
vention approach is going to work for everyone, everywhere, until there is an 
effective vaccine that has been distributed globally. Public health programs will 
have to combine what we know and learn about the biology of HIV transmis-
sion with multidisciplinary approaches to behavioral modifi cation that take into 
account local culture and traditions. The good news is progress appears to have 
been made, and there is a continuing high level of engagement on the part of gov-
ernments, community leaders and the scientifi c and business communities on an 
unprecedented international scale. Given the reality that more than 60 million 
people have become infected since the start of the AIDS epidemic, with possi-
bly more than 30 million deaths, the stakes remain high, and the price of inac-
tion unacceptable. The editors hope that this book will engage policy-makers 
and scholars, as well as new generations of students, who may be able to use the 
information in this text as a basis for thinking of new and creative approaches to 
one of the most serious health problems that will continue to confront humanity 
well into this new century. 
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  In November 2007, the Joint United Nations Program on HIV/AIDS (UNAIDS) 
and the World Health Organization (WHO) revised downward the estimates of the 
number of persons with HIV/AIDS worldwide, based on more accurate data from 
revised estimates in India and Africa. Their 2007 AIDS Epidemic Update estimates 
that of the 33.2 million (likely range: 30.6–36.1 million) persons who were living 
with HIV/AIDS in 2007, 30.8 million were adolescents and adults (28.2–33.6 mil-
lion) and 2.5 million children � 15 years of age (2.2–2.6 million)( UNAIDS, 2007 ; 
 Figure 1.1   ). Almost half of the persons living with HIV/AIDS (PLWHA) were 
women: 15.4 million (13.9–16.6 million). Sub-Saharan Africa, both historically 
and currently, bears 68 percent of the world’s disease burden while only hosting 
about 12 percent of the world’s population. With a huge epidemic in the general 
population, sub-Saharan Africa’s HIV epidemic contrasts with the rest of the world 
that sees HIV heavily over-represented in high-risk subgroups. Sex workers and 
their sexual partners are over-represented as a high-risk subgroup in Asia as well 
as most parts of Africa, men who have sex with men (MSM) are a predominant 
high-risk subgroup in the HIV epidemics in the Americas, Western Europe and 
Australia/New Zealand, while injecting drug users (IDUs) drive the epidemic in 
China, southeast Asia and Eastern Europe. 

  The latest epidemic trend analysis suggests that the global AIDS epidemic 
peaked around the turn of the century (2000–2001) ( Chin, 2007 ;  UNAIDS, 
2007 ;  Figure 1.2   ). Slight downward trends in new cases have been observed in 
many countries since 2002; some observers suggest that this is due to satura-
tion of the highest-risk pool of individuals along with death of infected persons, 
while others attribute declines to slow and sporadic yet widespread successes 
in public health prevention programs that have reduced high-risk behaviors 
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Figure 1.1      Trends in the estimates of numbers of HIV-infected persons living world-
wide  . Source:  UNAIDS (2007) .
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Figure 1.2      Trends in the estimates of numbers of people newly infected with HIV 
worldwide .  Source:  UNAIDS (2007) .    
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( Meda  et al ., 1999 ;  Ainsworth  et al ., 2003 ;  Shelton  et al ., 2006 ;  Chin, 2007 ; 
 Gregson  et al ., 2007 ). The truth is likely a mix of these factors, with differential 
impacts of each in different venues. AIDS mortality is also decreasing in many 
countries, most signifi cantly due to improved access to antiretroviral therapy for 
PLWHA ( Ventelou  et al ., 2008 ). 

    Estimates and projections: methodology and 
refi nements 

   Case defi nitions and surveillance methodology have undergone signifi cant revi-
sions over the past 27 years since HIV was fi rst described, partly as a result of 
improved scientifi c understanding of the biomedical aspects of the disease but 
also due to more robust population estimation methods ( Schmidt and Mokotoff, 
2003 ;  Cleland  et al ., 2004 ;  Posner  et al ., 2004 ;  Chin, 2007 ). The Bangui defi -
nition by the WHO in 1986 and the United States Centers for Disease Control 
and Prevention (CDC)-led AIDS surveillance case defi nitions in 1985, 1987 and 
1993 have been the backbone of AIDS case reporting based on HIV test results, 
clinical indications and, usually, CD4 �  T cell counts ( WHO, 1985 ;        CDC, 1987, 
1992 ). Given the reluctance of many to obtain HIV tests, and owing to the 
undercapacity of clinical infrastructures in developing countries, there has been 
signifi cant under-reporting of AIDS cases at regional and national levels, par-
ticularly in resource-limited settings ( Chin, 2007 ). 

   Population-based unlinked anonymous testing (UAT) methods have been 
adopted for estimating national fi gures. UAT has been most widely undertaken 
for surveillance of  “ sentinel ”  populations of pregnant women in antenatal care 
(ANC) clinics. This method, in use since 1989, has been applied widely, since 
it is operationally uncomplicated, cost-effective, sustainable, and thought to 
represent the general population in the most at-risk reproductive age groups. 
Unfortunately, this method has been shown to systematically over-represent the 
population HIV prevalence, since most sentinel sites have been concentrated 
in larger cities, under-representing rural areas. ANC clinic sampling that sys-
tematically over-samples urban women, including high-risk groups, will over-
estimate population HIV seroprevalence ( Saphonn et al ., 2002 ;  Dandona  et al ., 
2006 ;  Chin, 2007 ). An improved surveillance method employed in recent years 
by national governments includes population-based sampling and HIV-testing 
through Demographic and Health Surveys (DHS) ( Mills  et al ., 2004 ). These 
estimates are signifi cantly lower (between half to one-third) than those of the 
UNAIDS-promoted sentinel surveillance system. While a population-based sur-
vey is subject to bias due to under-representation (particularly for men, due to 
low-response rates or absenteeism), it is nonetheless more representative of the 
general population for estimation of national disease prevalence ( Chin, 2007 ). 
 “ Triangulation ”  of multiple approaches (e.g., DHS, ANC and targeted surveys of 
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high-risk groups) is useful to estimate most accurately the overall seroprevalence 
in a given venue ( Bennett  et al ., 2006 ). 

  The culmination of this process by UNAIDS and the WHO incorporated the 
results of population-based surveys with sentinel surveillance data in its annual 
report for 2007, resulting in a substantial downward revision of the world’s total 
numbers of persons estimated to be living with and to have died due to HIV/
AIDS. In India, for example, lower than anticipated rural prevalence estimates 
resulted in PLWHA estimates reduced from 5.2 million to 2.5 million; similar 
downward revisions were made in such nations as Angola, Kenya, Mozambique, 
Nigeria and Zimbabwe ( Dandona and Dandona, 2007 ;  Shelton, 2007 ). Greater 
reliance on population-based surveys was accompanied by other methodological 
improvements in 2007, including improved HIV sentinel surveillance, expansion 
to more sites in relevant countries, as well as adjustments to mathematical models 
to accommodate a better understanding of the natural history of untreated HIV 
infection in low- and middle-income countries. Continuous revisions of prevalence 
estimates are made by UNAIDS and WHO as more data become available. 

  While HIV prevalence provides a snapshot of the magnitude of the pandemic, 
especially when accompanied by CD4 �  cell-count distributions in the case of 
HIV surveillance, a critical indicator is the incidence of HIV infection. HIV 
incidence represents the number of new HIV infections in a population-at-risk 
per year, and can help distinguish newer from older epidemics ( McDougal  et al ., 
2005 ;  Xiao  et al ., 2007a ). Resources can be allocated where transmission rates 
are highest, not where they  used  to be the highest. It is also better to use inci-
dence surveillance in prevention program evaluations than to rely on slow-
to-change prevalence estimations (Bhys  et al ., 2006;  Sakarovitch  et al ., 2007 ). 

   UNAIDS and WHO now estimate that global HIV incidence likely peaked 
around the turn of the century ( UNAIDS, 2007 ). However, this broad generali-
zation hides signifi cantly increasing sub-epidemics in high-risk population sub-
groups in many countries, especially the ones with low HIV prevalence rates in 
their general populations. High-risk groups of MSM, sex workers and their cli-
ents, and IDUs and their sexual partners continue to be represented dispropor-
tionately in HIV incidence and prevalence, and must be the targets of intensive 
prevention and risk reduction efforts.  

    Sub-pandemics in different world regions 

    Sub-Saharan Africa 

   Sub-Saharan Africa remains the world’s most affected region, with more than 
two-thirds of all people HIV-positive living here and the region accounting for 
more than three-fourths (76 percent) of all AIDS deaths in 2007 ( UNAIDS, 
2007 ). A total of 1.7 million (range: 1.4–2.4 million) became newly infected in 
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2007, with another 1.6 million (range: 1.5–2.0 million) dying in this region the 
same year ( UNAIDS, 2007 ). Comparing revised estimates for 2007 to revised 
estimates for 2001, there were half a million fewer infections but 200,000 more 
deaths ( UNAIDS, 2007 ). Though substantial gains in improving access to 
antiretroviral therapy and subsequent lengthening survival have been noted in 
Africa, UNAIDS estimates that at least four new infections have occurred for 
every person placed on antiretroviral therapy, prompting the prevention slogan, 
 “ We cannot treat our way out of the AIDS pandemic ”  ( Shelton, 2007 ). 

  A poignant feature of the African AIDS epidemic has been the signifi cantly 
higher number of women infected with HIV (approximately 61 percent of the ado-
lescent and adult annual total, by UNAIDS estimates) and dying annually from it, 
unlike the rest of the world where men predominate. As the women go, so go the 
infants and children; over 90 percent of the children with HIV/AIDS during the 
pandemic have come from sub-Saharan Africa. Three regions within sub-Saharan 
Africa (southern, east, and west-central) have considerable differences, with south-
ern Africa affl icted most severely. National adult HIV prevalence exceeded 
15 percent in eight countries in 2005 (Botswana, Lesotho, Mozambique, Namibia, 
South Africa, Swaziland, Zambia and Zimbabwe). South Africa still has the great-
est disease burden of any single country in the world, with  � 5 million PLWHA. 
The adult HIV prevalence has remained stable in comparatively lower-level epi-
demics in most of west-central Africa, while it appears to be stable or declining in 
many countries of east Africa. (To avoid misunderstanding, we emphasize that the 
rates are lower compared to southern Africa; they are still higher in east and west-
central Africa than in nearly any other part of the world.) Statistically signifi cant 
declines in HIV prevalence (and incidence, though data are limited) are evident 
in Zimbabwe, Kenya and Malawi ( UNAIDS, 2007 ). Furthermore, positive trends 
in risk behaviors (increasing age of sexual debut, increased condom use, etc.) 
measured in behavioral surveillance are evident from population survey results 
in Botswana, Cameroon, the Central African Republic, Chad, the Côte d’Ivoire, 
Namibia, Rwanda, Senegal and Zambia. While the Ugandan HIV epidemic 
showed the fi rst real decline in Africa during the 1990s, coincident with behavio-
ral indicators suggesting the success of so-called  “ ABC ”  interventions (abstinence 
for youth,  “ be faithful ”  messages, and condom distribution and advocacy), cur-
rent trends suggest that the incidence has stabilized in the face of stagnant rates 
of adoption of safer sexual behaviors ( Stoneburner and Low-Beer, 2004 ;  Bunnell 
et al ., 2006a ;  Hallett  et al ., 2006 ;  UNAIDS, 2007 ). Combined with the rapid popula-
tion growth rate in Uganda, these trends translate to a greater number of individu-
als being infected with HIV each year, after over a decade of declining trends. 

    Asia 

  The epidemic in Asia is composed of multiple heterogeneous epidemics pre-
dominantly restricted to high-risk sexual and injection drug-using population 
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subgroups. In India, the epidemic has leveled off or declined in the peninsular 
states of Tamil Nadu, Maharashtra, Karnataka and Andhra Pradesh ( Dandona 
and Dandona, 2007 ;  Fung  et al ., 2007 ;  Mehendale  et al ., 2007 ;  UNAIDS, 2007 ; 
 Steinbrook, 2008 ). However, there, much higher prevalence rates persist in sex 
workers and MSM populations in urban areas across the country, as well as in 
IDUs in the northeast states of Manipur and Nagaland. Thus, core transmit-
ter populations persist with high HIV rates (over 20 percent among female sex 
workers in Mumbai in 2007, for example) ( Brahme  et al ., 2006 ;  Silverman  et al ., 
2006 ). There is a burgeoning epidemic among IDUs in Pakistan, Vietnam and 
Indonesia, with MSM populations also at increasing risk ( Pisani  et al ., 2003a ; 
 Bokhari  et al ., 2007 ;  Des Jarlais  et al ., 2007 ). The epidemic seems to be declin-
ing in Thailand, Cambodia and Myanmar, as a result of years of sustained pre-
vention efforts (       Cohen, 2003a, 2003b ;  Saphonn  et al ., 2005 ). The overlap of IDU 
(still the predominant mode of transmission) and sex work (especially among 
MSM) continues to be an important feature of the increasing epidemic in China, 
especially in the Henan, Guangdong, Guangxi, Xinjiang and Yunnan provinces 
(       Ji  et al ., 2006, 2007 ;  Wu  et al ., 2007 ;  Xiao  et al ., 2007b ).  

    Europe, Oceania and the Americas 

  The HIV epidemic in Eastern Europe and Central Asia is one of the fastest grow-
ing in the world. Nearly two-thirds of the growth is due to IDU while a third is 
due to unprotected heterosexual intercourse ( Kelly and Amirkhanian, 2003 ; 
 Bobrova  et al ., 2007 ;  Sarang  et al ., 2007 ). Ukraine in particular has seen increas-
ing trends in its southeastern region, predominantly in IDUs but also increasingly 
in MSM ( Booth  et al ., 2007 ;  Bruce  et al ., 2007 ). The HIV epidemic in the Russian 
Federation is still growing, although not as rapidly as in the late 1990s ( Moran and 
Jordaan, 2007 ;  Heimer  et al ., 2008 ;  Tkatchenko-Schmidt  et al ., 2008 ). Western 
Europe’s epidemic is driven by MSM and IDU, but its severity may have been 
blunted by aggressive public health responses in the 1980s ( Hamers  et al ., 2006 ; 
 Dougan  et al ., 2007 ). Australia and New Zealand have been similar to Europe in 
their assertive response ( Guy  et al ., 2007 ;  Rupali  et al ., 2007 ). 

   Haiti still accounts for the largest burden among countries in the Caribbean, 
although there is evidence of stabilization of the epidemic, at least partially due 
to decreasing risky behaviors ( Cohen, 2006a ;  Hallett  et al ., 2006 ). The epidemic 
in the Dominican Republic and the islands and nations of the Caribbean Basin 
remains relatively stable, albeit at rates that exceed any other region of the world 
excluding sub-Saharan Africa ( Figueroa, 2003 ;  Cohen, 2006b ). 

  The South and Central American epidemics have generally remained stable after 
peaking in the 1990s ( Cohen, 2006c ). The Brazilians have mobilized one of the 
most effective public health responses of any large nation worldwide, providing 
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access to comprehensive prevention and care services, including risk-reduction 
efforts and antiretroviral therapy, well before PEPFAR or the Global Fund to 
Fight AIDS, Tuberculosis, and Malaria were even conceived. Consequently, inci-
dence has dropped, although more than two-thirds of PLWHA in Latin America 
reside in Brazil ( Greco and Simao, 2007 ). The Argentinean epidemic has shown 
a shift from IDU to a more heterosexually-driven epidemic; most other countries 
in South America have predominantly MSM populations represented in their 
epidemics ( Aceijas  et al ., 2006 ;  Baral  et al ., 2007 ). Behavior change is becom-
ing apparent in some countries, like Honduras ( Cohen, 2006d ). 

   MSM populations in North America still represent about half of new infec-
tions, with African-American and other minority men estimated to represent 
about half of these new MSM infections ( Fenton, 2007 ;  Millett  et al ., 2007 ; 
 Pence  et al ., 2007 ). White heterosexuals are under-represented in both new 
cases and deaths, while African-American women continue to be disproportion-
ately over-represented ( Levine  et al ., 2007 ;  Moreno  et al ., 2007 ). Rates in IDUs 
have dropped, likely due to needle-exchange programs and better access to drug 
treatment and HIV care. The total numbers of PLWHA are increasing in North 
America, Australia and Western Europe due to better access to HIV treatment 
and care and much lower HIV death rates, without commensurate declines in 
HIV incidence rates ( UNAIDS, 2007 ).   

    Conceptual framework for HIV prevention 

  HIV prevention interventions may be viewed as having three components: (1) 
primary prevention , mainly directed towards persons uninfected by HIV; (2)  sec-
ondary prevention , which includes early detection of HIV infection to offer early 
prevention and therapeutic services to both acutely and chronically infected per-
sons, with a goal of reducing their risk behaviors to decrease STI rates and HIV 
transmission to others (termed prevention in positives, or  “ positive prevention ” ) 
and to treat them as indicated; and (3) tertiary prevention , which involves target-
ing persons with chronic HIV infection to reduce their death and disability levels 
by using antiretroviral therapy and enabling partial immune reconstitution. Most 
often, more than one approach for prevention is directed towards a target group, 
since risk behaviors for HIV are multidimensional and overlapping. A host of 
interventional strategies have been shown to be effective. These strategies can 
be applied at the micro-level (individual focused interventions such as PLWHA, 
sexual or needle-sharing partners, family members), meso- (community) level, 
and macro- (policy or structural) level ( Global HIV Prevention Working Group 
2007 ;  Sahasrabuddhe and Vermund, 2007 ). A simple conceptual framework for 
prevention based on evidence of effectiveness of each strategy is presented in 
 Table 1.1   . 



 Table 1.1        Strategies and implementation levels for HIV prevention activities  

   Level Prevention strategy and target groups

 Primary prevention for hitherto 
HIV-uninfected individuals 

 Secondary prevention for recent 
HIV seroconverters/ “ acutely 
infected ”  individuals 

 Tertiary prevention for individuals with 
established HIV infections/AIDS 

   Micro level 
(Individual, 
partner(s)/family) 

Approach: Improving access to healthcare and individual empowerment through appropriate education and 
socio-economic development. 

●      The  “ ABC ”  strategy 
●       Accessible VCT services 

Prevention and care services for 
STIs

●       Provision of safe, hygienic adult 
male circumcision services by 
trained providers 

●       IEC to reduce stigma around 
testing and help with coping  

●       Improving accessibility of 
health care services    

●       Improving accessibility to ART 
and prophylaxis for OIs and 
malignancies

●      Emphasizing  “ positive prevention ”   
●       Assistance for re-entry back in 

workforce and society 

    Meso level 
 ( Community)

Approach:  Broaden individual and family-centric interventions in a community-development framework 

●       Promoting community-based 
VCT services  

●       Impacting traditions, social 
norms, and beliefs regarding 
sexuality to promote less-risky 
behaviors  

●       Promotion of broader gender-
equality interventions    

●       Improving awareness and 
utilization of VCT and STI 
treatment services  

●       Implementation of outreach 
programs for hard-to-reach 
groups    

●       Access to self-help groups, gainful 
employment, social networks and 
legal recourse 

●       IEC interventions to mitigate stigma 
and discrimination in communities 
and workplaces  

●       Development of self-help groups and 
support for peer networks for coping 
and positive lifestyles    



    Macro level 
(Policy)

Approach:  Developing and sustaining policy frameworks that support individual and community-based 
interventions 

●       Evidence-based guidelines for 
developing interventions for 
individuals  

●       Laws and policies for poverty 
alleviation, socioeconomic 
development and gender equality    

●       Establish clear policy 
framework for addressing 
issues in high-risk groups 
[sex work, drug abusers, 
etc.] including options for 
legalization and/or licensing 

●       Strict laws against violence and 
exploitation of women 

●       Provision of development 
opportunities by affi rmative action 

●       Making HIV/AIDS treatment and 
care a signifi cant agenda for policy 
makers and legislators  

●       Reorientation of health and social 
support services to improve HIV 
prevention and care 

  Adapted from  Sahasrabuddhe and Vermund (2007) .    Notes:  ABC, Abstinence, Be faithful, Correct and Consistent Condom use; VCT, Voluntary 
Counseling and Testing services; IEC, Information, Education and Communication; ART, Antiretroviral treatment; STI, Sexually Transmitted Infections; 
OI, Opportunistic Infections.  
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    Multimodality of risk factors and impact on 
prevention interventions 

    Sexual mixing rates 

   HIV continues to be transmitted at unacceptably high rates globally, though 
some nations have seen recent declines. HIV transmission is most intense where 
intersections are most concentrated for high-risk human behaviors, community 
stigma, and societal disadvantages of the poor, women and disenfranchised 
subgroups. The highest-risk behaviors worldwide are unprotected heterosexual 
intercourse, especially in sub-Saharan Africa, South Asia and the Caribbean. 
Well-described risk factors include high sexual  “ mixing ”  rates via multiple con-
current sexual partnerships, transactional (commercial) sex work, sexual assaults 
and rape, early age of sexual intercourse, dry sex customs, genital trauma, lack 
of male circumcision, presence of concurrent bacterial and viral sexually trans-
mitted infections, and non-use of condoms ( Holmes  et al ., 2004 ). Multiple and 
concurrent sexual partnerships have been widely considered responsible for the 
epidemic levels of HIV in general populations of sub-Saharan Africa ( Epstein, 
2007 ;  Shelton, 2007 ).  

    Abstinence, be faithful, condoms (ABC )  

   Most prevention programs worldwide are targeted towards hitherto HIV-
uninfected (negative) individuals to reduce the incidence of HIV acquisition 
( Salomon  et al ., 2005 ). Prevention intervention activities that emphasize part-
ner reduction have resulted in population-level declines in HIV infections; most 
notably the  “ zero grazing ”  policy espoused by Ugandan President Museveni 
that infl uenced Ugandans to decrease risk behaviors and prevalence markedly in 
Uganda in the 1990s ( Stoneburner and Low-Beer, 2004 ;  Bunnell  et al ., 2006a ; 
 Hallett  et al ., 2006 ). Counseling and interventions to reduce individuals ’  risk 
behaviors are the overarching strategies applied to all target populations and 
individuals. Reduction in sexual intermixing rates among the sexually active 
men and women from the general population may be achieved by promoting  “ be 
faithful ”  messages that advocate monogamy, as well as correct and consistent 
use of condoms ( Cleland  et al ., 2004 ;  Stoneburner and Low-Beer, 2004 ). The 
 “ ABC ”  ( A bstinence;  B e faithful;  C orrect and  C onsistent  C ondom use) strategy 
promulgated for prevention of sexual transmission of HIV is believed to have 
had measurable effects in reducing HIV incidence and prevalence in settings 
such as Uganda, Senegal, Thailand and Cambodia ( Meda  et al ., 1999 ;  Cohen, 
2003a ;  Hallett  et al ., 2006 ). 

   Delaying onset of sexual debut through abstinence, coupled with skill-building 
and motivational counseling for esteem development, are key strategies for 



Current and Future Trends: Implications for HIV Prevention

21

preventing new infections among young people ( Kirby  et al ., 2006 ;  Maticka-
Tyndale and Brouillard-Coylea, 2006 ). Programs targeting youth can include 
school, religious and recreational venue-based interventions, which are most 
successful if tied to local customs, traditions and social norms ( Kirby  et al ., 
2006 ). Prevention programs for especially high-risk persons, like sex workers, 
IDUs, migrant laborers, clients of sex workers and MSM, are designed strategi-
cally to focus on risk and harm reduction ( Pisani  et al ., 2003b ;  Rekart, 2005 ; 
 Wegbreit  et al ., 2006 ).  

    Treatment of STIs, and male circumcision 

   One dramatic randomized clinical trial from Mwanza, Tanzania, has confi rmed 
that treatment of STIs is an effective means for preventing HIV, but the evi-
dence is much weaker to suggest that STI control will reduce the HIV epidemic 
substantially in settings with well-established HIV epidemics and where there 
is an especially high background prevalence of viral STIs, as with herpes sim-
plex virus type 2 (HSV-2) (       Grosskurth  et al ., 1995, 2000 ;  Wawer  et al ., 1999 ; 
 Kamali  et al ., 2003 ;  Orroth  et al ., 2003 ;  Sangani  et al ., 2004 ;  Korenromp  et al ., 
2005 ). The use of acyclovir suppression to downmodulate HSV-2 expression 
and thereby also reduce HIV-1 transmission was tried in a large, three-continent 
trial, HPTN 039. No effect was seen on HIV-1 transmission despite high adher-
ence to acyclovir for 1 year by HSV-2-infected but initially HIV-1-uninfected 
MSM (in Peru and USA) and women (in Zambia, South Africa and Zimbabwe) 
(Celum, 2008). There are compelling reproductive health reasons why STI treat-
ment services should be strengthened, especially in emerging epidemic settings 
where STI control can be considered a backbone of HIV prevention strategy. 
STI control and education is synergistic with  “ ABC ”  approaches. When a STI 
health-service intervention is implemented effectively, it can substantially 
improve the quality of sexual health care and education, contributing in turn 
to HIV prevention and care ( Sangani  et al ., 2004 ;  Freeman  et al ., 2007 ;  White 
et al ., 2007 ). 

  Adult male circumcision has been proven to be an important once-in-a-life-
time intervention for preventing HIV acquisition and transmission. There exists 
a wealth of observational evidence, including the three randomized clinical trials 
in South Africa, Uganda and Kenya, to suggest a 50 percent reduction in the risk 
of men acquiring HIV if they are circumcised ( Weiss  et al ., 2006 ;  Auvert  et al ., 
2005 ;  Bailey  et al ., 2007 ;  Weiss, 2007 ). Given its relative simplicity, infant cir-
cumcision in males should be a universal practice. Adult circumcision should be 
expanded rapidly to meet the growing demand from men and partners. As of this 
writing in early 2008, substantial efforts are being made to expand basic surgical 
services for adult male circumcision services as part of comprehensive HIV pre-
vention package in high-prevalence regions of sub-Saharan Africa.  
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    Voluntary counseling and testing: individual, dyad, 
network and community 

  The role of confi dential and easily accessible voluntary counseling and test-
ing (VCT) services is a critical primary and secondary modality for preven-
tion ( Sweat  et al ., 2000 ;  Vermund and Wilson, 2002 ;  Denison  et al ., 2007 ). 
An enabling environment for people who have seroconverted to HIV requires 
wider access to self-help and peer-support groups from the VCT base of referral 
( Latkin and Knowlton, 2005 ). Couples counseling may be more effective than 
individual counseling, since both partners can be engaged in prevention goals 
( Karita  et al ., 2007 ). Networks can be engaged, as has been done in VCT for 
IDUs ( Denison  et al ., 2007 ). Finally, community-level advocacy of VCT and 
referral to care is being done in the HIV Prevention Trials Network 043 protocol 
in which 48 communities have been randomized into intensive and usual advo-
cacy for VCT. Results of this trial are expected in 2011 (see also Chapter 19).  

    Acute infection 

  VCT using serology may identify persons late into illness, and there is consider-
able work to see whether nucleic acid amplifi cation testing (NAAT) is practical 
for batch screening of very high-risk seronegative persons, as in an STD clinic 
( Cohen and Pilcher, 2005 ). It has been shown that the proportion of HIV infec-
tions that occur via acute seroconverters may constitute a high attributable frac-
tion of the preventable HIV infections ( Gray  et al ., 2004 ;  Wawer  et al ., 2005 ). 
Therefore, enabling approaches for early detection of HIV through confi dential 
testing, rapid HIV tests and effective linkages to care and social support pro-
grams can promote  “ acute seroconverters ”  to reduce risky sexual behaviors 
and contain the spread of HIV. The goal of  “ positive prevention ”  is the same 
in chronically and in acutely infected persons, but the public health risks are 
higher in persons infected but who have not yet seroconverted ( Auerbach, 2004 ; 
 Bunnell  et al ., 2006b ).  

    Antiretroviral drugs for prevention 

   In 2000 and 2001, two studies with amazingly similar results suggested that HIV 
viral load correlated in a continuous quantitative fashion with the risk of trans-
mission from an infected to an uninfected heterosexual partner ( Quinn  et al ., 
2000 ;  Fideli  et al ., 2001 ). Clearly, the correct and consistent use (as is the case 
with condoms) of antiretroviral therapy has promise for reducing HIV transmis-
sion between discordant sexual partners (the topic of the ongoing HPTN 052 
clinical trial in persons with higher than the WHO-recommended CD4 �  cell- 
count thresholds for initiating antiretroviral therapy in resource-limited nations). 
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Of course, if antiretroviral drugs are not used correctly, they may not protect from 
transmission and, further, may stimulate transmission of drug-resistant virus. 
Several trials are extant as of 2008 that are looking at the use of pre-exposure 
prophylaxis with antiretrovirals to help protect people even before they are 
exposed ( Liu  et al ., 2006 ). It will be essential to include behavior change 
empowerment in such work, as pre- or post-exposure prophylaxis is a stop-gap 
measure that is not suitable for continuation for decades without commensurate 
behavior change interventions (see also Chapter 5).  

    Gender-power and poverty dynamics 

  The most important community-level or structural intervention is promotion of 
broader gender equality in sexual relations. Laws and policies that nurture socio-
economic development and poverty alleviation are additional macro-level, long-
term interventions that can be expected to reduce HIV transmission ( Dayton and 
Merson, 2000 ;  Merson  et al ., 2000 ;  Hogan  et al ., 2005 ;  Pronyk  et al ., 2006 ). 
If HIV is tackled as a developmental, women’s empowerment and human rights 
issue, it is easer to imagine long-term, sustained success in HIV prevention pro-
grams ( Elliott  et al ., 2005 ;  Elsey  et al ., 2005 ;  Dworkin and Ehrhardt, 2007 ). It 
remains a complex and unprecedented challenge to infl uence deeply entrenched 
traditions, social norms and beliefs around male–female issues, superstition, lack 
of a lifelong tradition of chemoprophylaxis and drug therapy, and community 
stigma. Policy-makers must create an environment that reduces risk activities 
as well as promoting the well-being of people living with HIV/AIDS. Gender 
equity and poverty alleviation are long-term goals of a truly comprehensive 
HIV/AIDS prevention and care agenda. 

    Future trends 

  The global stabilization of the HIV epidemic is certainly a welcome realization, 
but somewhat apocalyptic predictions remain valid in that four persons were 
newly infected for every person placed on antiretrovirals in 2007 ( UNAIDS, 
2007 ;  Ventelou  et al ., 2008 ). The future efforts in HIV prevention and con-
trol still need the same strong commitment through consistent and concerted 
responses at local, national and international levels. Investing in population-level 
integrated bio-behavioral surveillance systems for both prevalence and incidence 
is critical to help predict local, national and regional trends, to study the impact 
of interventions. Improved monitoring and evaluation of prevention (and treat-
ment and care) programs are equally important, and should be cross-linked to 
population-level surveillance outputs. Horizontal and diagonal collaborations 
with other vertical disease-intervention programs, such as tuberculosis control, 
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malaria prevention and control, family planning, cervical cancer prevention, etc., 
should be considered to optimize resource utilization and maximize program 
effi ciencies ( Reid  et al ., 2004 ;  Franceschi and Jaffe, 2007 ). Investing in strength-
ening the health infrastructure and developing health manpower resources in 
developing countries are critical enabling factors for successes in sustaining HIV 
prevention and control efforts (Vergara, 2008).  

    Conclusions 

  The days of considering prevention to be the purview of seronegative persons 
are over. We now see prevention as a continuum through the entire population: 
for low- and high-risk HIV-seronegative persons; acutely HIV-infected persons; 
chronically infected persons; and as a special issue for persons on antiretrovi-
ral therapy. No rigorous scientifi c work to test multiple interventions at differ-
ent social levels (individual, dyad, network and community) and their impact on 
HIV transmission has been done. King Holmes has characterized this as  “ highly 
active retroviral prevention ”  or HARP ( Holmes, 2007 ). HARP is an idea whose 
time has come in that the combination of multiple interventions, each of which 
is sub-optimal, may together make a huge impact on the epidemic at a commu-
nity level. Large, simple trials of multiple interventions are warranted to test the 
validity of this hypothesis. Behavior-change advocacy and condom availability 
( “ ABC ” ), STI control, male circumcision, VCT and condom advocacy, leader-
ship in gender-power relations and stigma reduction, care and treatment (reduc-
ing viral load itself helps prevent HIV), pre-exposure prophylaxis, drug addiction 
and needle-exchange services, and  “ positive prevention ”  are among the measures 
to be considered (see  Table 1.1 ). There are no viable options to this approach, as 
the world appreciates that we cannot merely  “ treat our way out of the epidemic. ” 
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   Deborah J. Anderson   

   HIV sexual transmission occurs when HIV in genital secretions from an infected 
sex partner breech the mucosal epithelium of an uninfected partner to estab-
lish an infection. Approximately 80 percent of the 60 million people infected 
with HIV since the AIDS epidemic began 25 years ago were infected through 
sexual intercourse ( UNAIDS, 2007 ). Paradoxically, the sexual transmission of 
HIV is not particularly effi cient. Early studies estimated the rate of HIV sex-
ual transmission to be one infection per 1000–2000 unprotected coital acts 
with an HIV-infected partner ( Royce  et al ., 1997 ). Subsequent studies have pro-
vided information about individual risk factors associated with higher rates of 
infection. Insertive rectal intercourse runs a risk of 1/10 to 1/1600 unprotected 
exposures ( Shattock and Moore, 2003 ), whereas HIV transmission via oral sex 
is exceedingly rare ( Campo  et al ., 2006 ). The HIV transmission rate is 10-fold 
higher when unprotected intercourse occurs within 2 months of seroconversion 
of the HIV-infected partner (acute infection stage), and 4-fold higher when the 
infected partner is in advanced stage disease ( Wawer  et al ., 2005 ). Other risk 
factors associated with increased transmission rates are genital infections, 
infl ammation and pregnancy ( Cohen, 2004 ;  Gray  et al ., 2005 ;  Chen  et al ., 2007 ). 
Factors associated with decreased infection risk include circumcision ( Bailey 
et al ., 2007 ;  Gray  et al ., 2007 ), polymorphisms in certain genes that encode 
molecules that make up the HIV cellular receptor and major histocompatibility 
complex ( Rowland-Jones  et al ., 2001 ), and highly active antiretroviral therapy 
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(HAART) ( Cohen  et al ., 2002 ). Despite improved AIDS education and condom 
distribution programs, increased access to STD drugs and antiretroviral therapy, 
2.5 million people worldwide were newly infected with HIV in 2007 ( UNAIDS, 
2007 ). Clearly, new approaches are needed for HIV prevention. 

  The scientifi c community has worked for several years to develop HIV vaccines 
to be used at the population level to control the HIV epidemic, and vaginal micro-
bicides which could provide the fi rst major woman-controlled method to prevent 
HIV sexual transmission. However, progress has been painfully slow in these two 
areas, and the recent failure of several leading vaccine and microbicide candidates 
in clinical trials has sent scientists back to the drawing board to design second-
generation products that better address the complexities of the HIV lifecycle, geni-
tal tract physiology and mechanisms underlying HIV transmission. 

  This chapter takes the viewpoint that highly effective HIV prevention strat-
egies depend upon an in-depth appreciation of the sophisticated interactions 
between HIV and host mucosal immune defense. It begins with a review of the 
basics of the HIV lifecycle in human mucosal tissues, and conditions associated 
with increased levels of HIV-1 in genital secretions. Next, data from animal and 
ex vivo  tissue models will be presented that provide insight into mechanisms of 
HIV sexual transmission, including evidence that infected cells may be impor-
tant Trojan horse vectors of HIV transmission. Structural and immune defense 
mechanisms of the genital tract and rectal mucosae thought to be instrumental in 
preventing HIV transmission will be also described. Finally, novel ideas for HIV 
prevention that have arisen from these research fi ndings will be presented. 

    The assault force: HIV in genital secretions 

   HIV resides in cells that populate genital and rectal tissues of HIV-infected 
men and women, and genital secretions can contain both cell-free HIV virions 
and cell-associated HIV (HIV-infected cells or cells that carry HIV virions). 
Epidemiological data as well as evidence from animal and  in vitro  infection stud-
ies (described below) indicate that both of these forms of virus can be infectious. 

   Semen is a mixture of secretions derived from several organs, including the 
testis, epididymis, seminal vesicles, prostate, Cowper’s glands and penile urethra 
( Figure 2.1   ). HIV-infected lymphocytes and macrophages have been detected 
throughout the male genital tract, and are thought to be the principal source 
of seminal HIV ( Pudney and Anderson, 1991 ). HIV-infected cells have been 
found in the testis, raising concerns about germ-line infection, but recent stud-
ies indicate that motile sperm from HIV-1 infected men do not carry HIV DNA 
(described in more detail below). It is likely that the lower genital tract is the prin-
cipal source of seminal HIV. HIV is detected in semen from vasectomized men 
( Anderson  et al ., 1991 ;  Krieger  et al ., 1998 ), in urethral and prostatic secretions 
( Coombs  et al ., 2006 ) and in pre-ejaculate (urethral secretions released as a 
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lubricant during sexual excitement) ( Pudney  et al ., 1992 ). Furthermore, seminal 
HIV levels are signifi cantly elevated in HIV-infected men with urethritis ( Pudney 
et al ., 1992 ;        Cohen  et al ., 1997, 1999 ;  Winter  et al ., 1999 ). These data suggest 
that the urethra is an important HIV infection site. 

  The male genital tract is often called an HIV reservoir or compartment. The 
term  reservoir  is applied to a tissue that receives a continuous infl ow of virus and 
can produce and release virus. A  compartment  is a site in which a virus evolves 
independently from other tissues ( Nickle  et al ., 2003 ). There is evidence that the 
male genital tract serves as both an HIV reservoir and a compartment. A number 
of studies have documented higher concentrations of HIV in semen than blood 
in some subjects, suggesting local replication of virus in the genital tract ( Xu 
et al ., 1997 ;  Coombs  et al ., 1998 ;  Sadiq  et al ., 2002 ), and genotypic differences 
in HIV quasispecies between semen and blood ( Zhu  et al ., 1996 ;  Gupta  et al ., 
1997 ;  Coombs  et al ., 1998 ;  Delwart  et al ., 1998 ;  Ping  et al ., 2000 ;  Pillai  et al ., 
2005 ). 

  The male genital tract has several unique features that may infl uence inde-
pendent replication and evolution of HIV in this site. First, the testis is an 
immunologically privileged site (thought to be so to protect germ cells from 
immunological damage). In the healthy testis, lymphocytes and antibodies can-
not penetrate the Sertoli cell barrier surrounding the seminiferous tubules (the 
site of germ cell maturation), and immune activity is tightly regulated by high 
concentrations of immunosuppressive factors such as testosterone, prostaglan-
dins and TGF- β  (reviewed in  Anderson and Pudney, 2005 ). HIV residing in the 
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Figure 2.1      Anatomy of the human male genital tract. Source: From SEER’s training 
website (sponsored by the NCI),  http://training.seer.cancer.gov/module_anatomy/anat-
omy_physiology_home.html  (public domain). 
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testis would therefore be free from many selection pressures exerted by cellu-
lar and humoral immunity. Furthermore, serum antibodies do not penetrate very 
effectively into genital secretions (concentrations usually  �        10 percent than 
those in peripheral blood), and plasma cells residing in genital tissues produce 
a specialized form of immunoglobulin, called secretory IgA, which is elicited 
by antigenic stimulation at mucosal sites, and is abundant in mucosal secre-
tions but scarce in blood. HIV-specifi c s-IgA antibodies and oligoclonal popu-
lations of CD8 �  T cells have been detected in semen, indicating that the male 
genital tissues generate a local immune response to HIV which could infl uence 
HIV evolution at this site ( Wolff  et al ., 1992 ;  Quayle  et al ., 1998a ;  Musey  et al ., 
2003 ). Furthermore, antiretroviral drugs penetrate the male genital tract to vary-
ing degrees, and can be present in lower concentrations in seminal plasma than 
blood ( Chan and Ray, 2007 ). Thus, it is possible that HIV is incompletely sup-
pressed in the male genital tract under certain HAART regimens, and that repli-
cating genital virus may develop drug-resistance mutations not seen in blood. 

   Similar events occur in the organs that comprise the female genital tract 
( Figure 2.2   ). HIV has been detected in macrophages and memory T lymphocytes 
residing in the cervix of HIV-infected women ( Zhang  et al ., 1999 ). The uterus is 
an immunologically privileged site during pregnancy, to protect the fetus from 
immunological rejection ( Tristram, 2005 ), and female reproductive hormones 
are potent immunomodulators ( Wira  et al ., 2005a ). The female genital tract 
is also a component of the mucosal immune system, and HIV residing in the 
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Figure 2.2      Anatomy of the human female genital tract. Source: From SEER’s training 
website (sponsored by the NCI),  http://training.seer.cancer.gov/module_anatomy/anat-
omy_physiology_home.html  (public domain). 
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female genital tract may be subject to local evolutionary pressures due to the 
presence of mucosal s-IgA antibodies and specialized T-cell populations ( Kutteh 
et al ., 2005 ). Recent evidence suggests that HIV can undergo divergent evolu-
tion in female genital tissues, as it does in the male genital tract ( Kemal  et al ., 
2003 ;  De Pasquale  et al ., 2008 ). 

    Factors affecting genital HIV levels and infectiousness 

   HIV viral loads in blood and genital secretions are usually measured by clini-
cal quantitative RNA assays such as Roche Amplicor or NASBA. Except for a 
subpopulation of individuals with disproportionately high levels of HIV in geni-
tal secretions (described in more detail below), genital HIV RNA concentrations 
generally correlate with those in peripheral blood ( Gupta  et al ., 1997 ;  Vernazza 
et al ., 1997 ;  Tachet  et al ., 1999 ). Thus, conditions that affect HIV levels in blood 
usually have a similar effect on genital HIV concentrations. For instance, during 
the acute stage of HIV infection, very high concentrations of HIV are present 
in both blood and semen ( Pilcher  et al ., 2007 ). HIV in semen during the acute 
phase of infection may be particularly infectious as it has an R5 phenotype 
which is particularly suited for infection of mucosal sites, and it is not neutral-
ized by HIV-specifi c antibodies which develop later. Many scientists think that 
seminal viremia during acute infection is a primary driving force of the HIV/
AIDS epidemic ( Shattock and Moore, 2003 ). Other conditions that affect levels 
of HIV RNA in genital secretions and blood include disease-stage and antiret-
roviral therapy. After the acute phase of infection, most HIV-infected men and 
women enter a period of viral latency where little HIV RNA is detectable in 
blood or genital secretions. During this phase, however, HIV can be intermit-
tently detected in genital secretions, possibly as a result of episodes of genital 
infl ammation (discussed below) ( Anderson  et al ., 1992 ;  Krieger  et al ., 1995 ; 
 Quayle  et al ., 1997 ;        Coombs  et al ., 1998, 2003 ). As HIV infection progresses to 
the acquired immunodefi ciency disease stage (AIDS), HIV RNA levels are again 
elevated in blood and genital secretions ( Pilcher  et al ., 2007 ). A recent study 
from Uganda showed that infected partners in monogamous discordant rela-
tionships are more infectious to their partners during the acute and later stages 
of disease progression than during the latent phase of infection ( Wawer  et al ., 
2005 ). Antiretroviral drug therapy, especially HAART, suppresses viral replica-
tion leading to decreased levels of HIV in blood and genital secretions. However, 
HIV can persist as a latent infection in genital cells, and rebound during HAART 
failure or withdrawal ( Mayer  et al ., 1999 ;  Cu-Uvin  et al ., 2006 ). 

   HIV viral load is usually lower in genital secretions than in blood, but most 
comparisons report a minority of patients where values are higher in semen or 
cervicovaginal secretions than in blood ( Xu  et al ., 1997 ;  Coombs  et al ., 1998 ; 
 Cu-Uvin  et al ., 2006 ). This may be due to independent replication of HIV in the 
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genital tract, possibly related to activation of HIV-infected cells by infl ammatory 
mediators produced during symptomatic or asymptomatic genital infections. HIV 
RNA and DNA viral loads in semen and other genital tract secretions can increase 
considerably (up to 20-fold) during episodes of gonococcal, non-gonococcal 
and chlamydial urethritis, and fall following treatment of the urethritis ( Cohen, 
2004 ). Genital lesions may be another source of sexually transmitted HIV-1, as 
genital ulcerative diseases have also been associated with HIV-1 viral shedding 
and an increased incidence of HIV-1 transmission ( Celum, 2004 ;  Wald, 2004 ). 
HIV-infected men and women with STDs and elevated levels of HIV in genital 
secretions may disproportionately transmit HIV-1 to their sexual partners. 

  The lower gastrointestinal tract/rectum is another important HIV infection 
site ( Figure 2.3   ), and rectal secretions can contain high levels of HIV RNA 
( Zuckerman  et al ., 2004 ). Thus rectal secretions may be another source of trans-
mitted virus, although no one has yet demonstrated infectious HIV in rectal 
secretions (the virus could be inactivated), and the risk of HIV transmission in 
men that have sex with men (MSM) is higher for those that receive unprotected 
anal intercourse than for insertive partners ( Koblin  et al ., 2006 ;  Goodreau and 
Golden, 2007 ). 

   HIV RNA copy numbers in blood and secretions are generally orders of mag-
nitude higher than the infectious titer (a measure of the number of infectious 
viral particles) because much of the HIV produced is defective and/or neutral-
ized by host factors and therefore not infectious. Factors that determine the 
infectiousness of HIV-1 in genital secretions include viral phenotype; opsinizing 
antibodies; and concentrations of factors in genital secretions that may decrease 
the infectiousness of HIV, including neutralizing antibodies, chemokines, proin-
fl ammatory cytokines, antimicrobial proteins and other innate immunity factors 
(described in more detail below). 

   Cervicovaginal secretions and semen contain variable numbers of CD4 �  T 
lymphocytes and macrophages, and in HIV �  individuals these cells are often 
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Figure 2.3      Anatomy of the human rectum. Source: From the NIDDK Image Library, 
 www.catalog.niddk.nih.gov/imageLibrary , Image Number N00041 (public domain). 
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infected with HIV. Most quantitative studies have focused on cell-free HIV 
RNA, but a few have enumerated infected cells in genital secretions by quan-
tifying HIV DNA copies associated with the cellular fraction ( Xu  et al ., 1997 ; 
 Mayer  et al ., 1999 ;  Spinillo  et al ., 1999 ;  Tuomala  et al ., 2003 ). These studies 
have shown that HIV-infected cells are present in cervicovaginal secretions and 
semen from HIV �  individuals. Although it has been speculated that sperm may 
transmit HIV, most recent studies have shown that viable motile sperm do not 
contain appreciable amounts of HIV DNA or RNA ( Quayle  et al ., 1998b ). This 
has made it possible for Assisted Reproduction Clinics to inseminate uninfected 
female partners of HIV �  men with isolated, washed sperm to achieve preg-
nancy without seroconversion ( Bujan  et al ., 2007 ). In contrast, CD4 �  T cells 
and macrophages isolated from semen from HIV �  men are highly infectious  in
vitro  ( Quayle  et al ., 1997 ). HIV-infected cells are less vulnerable than cell-free 
virions to many of the mediators of immune defense in genital secretions, such 
as neutralizing antibodies and antimicrobial peptides, and thus may be important 
mediators of HIV transmission.   

    Establishing a beachhead: the cellular organization of 
genital tract and rectal tissues, and early events in HIV 
sexual transmission 

  To establish an infection in a new host following sexual intercourse, HIV must 
reach host target cells bearing HIV receptors, such as CD4 �  T cells, macro-
phages, Langerhans and dendritic cells. These target cell types reside in genital 
mucosae ( Figure 2.4   ). To reach them, HIV must fi rst navigate a thick mucous 
layer. HIV-infected cells such as macrophages can effectively migrate through 
mucus ( Parkhurst and Saltzman, 1994 ); cell-free HIV virions can diffuse through 
mucus, but may be trapped in it if HIV-specifi c antibodies are present ( Olmsted 
et al ., 2001 ). The mucous layer is inhabited by commensal microfl ora, and is laden 
with antimicrobial molecules that can particularly inactivate cell-free virus. 

  Once through the mucous layer, the virus encounters the mucosal epithelium. 
Epithelial surfaces vary in structure depending on their location and function. The 
skin covering the outer genitalia (scrotum, foreskin, penis and penile meatus in men, 
and labia, vulva and introitus in women) is a keratinizing stratifi ed squamous epi-
thelium. The mucosal skin lining the inner genital surfaces (vagina in women and 
fossa navicularis – the opening of the penile urethra – in men) is a non-keratinizing 
stratifi ed squamous epithelium. Both keratinizing and non-keratinizing stratifi ed 
squamous epithelia are multilayered structures (up to 45 epithelial cells thick) and 
present a formidable barrier to many invading pathogens. 

  The thick stratifi ed squamous epithelium transitions to a simple columnar epi-
thelium, a single layer of polarized epithelial cells, at the cervical opening (os) 
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in women and at the opening of the penile urethra (fossa navicularis) in men. 
Thus, the epithelium lining the endocervical canal (women) and the penile ure-
thra (men) is columnar and only one cell-layer thick. The squamocolumnar tran-
sitional areas are preferential infection sites for a number of sexually transmitted 
pathogens, including human papilloma virus,  Chlamydia trachomatis  and pos-
sibly HIV-1. These areas are protected by numerous mucin-secreting glands or 
pseudo-glands, and by a high density of immune cells. 

   Mucosal epithelial layers are by no means inert structures. They shed surface 
cells at a high rate; the rate of epithelial cell turnover is unknown for the genital 
tract, but is estimated to be �        10 11  cells per day from the human small intes-
tine. Furthermore, epithelial cells can propel the mucous layer in which they are 
bathed through peristaltic and ciliary action. Shed cells and mucus carry with 
them a burden of microorganisms, and their excretion is thought to constitute a 
major pathogen clearance mechanism. Furthermore, as described in a later sec-
tion, epithelial cells actively participate in innate and acquired immune defense 
functions by secreting cytokines, chemokines, defensins and other antimicrobial 
peptides, and performing antigen presentation functions via MHC Class II and 
CD1d pathways. 

   Physical and chemical trauma and ulcerating infections can disrupt the epithe-
lial layer and provide access to HIV target cells in the underlying germinal layer 
and lamina propria. Epithelial lesions, abrasions and ulcers are major risk factors 
for the sexual transmission of HIV-1 and other STIs ( Lederman  et al ., 2006 ). 

  A number of studies point to the foreskin as a primary HIV infection site in 
men. First, the foreskin epithelium contains a high density of Langerhans cells, 

(A)

EP

LP

Figure 2.4          Cells in the genital mucosa that play important roles in HIV sexual transmis-
sion. A. Langerhans cells in the stratifi ed squamous epithelial (EP) layer (shown here in 
the human vaginal epithelium; stained dark brown by immunohistology) can be infected 
with HIV-1 as well as capture and transfer HIV-1 to susceptible T cells in draining lymph 
nodes; B. CD4 �  memory T cells in the lamina propria (LP) of genital mucosal epithelia 
(shown here in the human vaginal epithelium; stained dark brown by immunohistology) 
are the other primary target cells involved in HIV-1 sexual transmission. Source: Original 
photo, courtesy of Dr Anderson.      

(B)

EP

LP
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dendritic cells, macrophages and T lymphocytes ( Hussain and Lehner, 1995 ; 
 Patterson  et al ., 2002 ;  McCoombe and Short, 2006 ). Some of these cells express 
DC-SIGN and CCR5 and CD4 HIV co-receptors ( Patterson  et al ., 2002 ;  Soilleux 
and Coleman, 2004 ), and are readily infectable with HIV-1  in vitro  ( Patterson  
et al ., 2002 ). African men with a history of sexually transmitted infections have 
a higher density of Langerhans cells in the foreskin, suggesting that these men 
may be more susceptible to HIV infection ( Donoval  et al ., 2006 ). The human 
foreskin is also a common infection site for other STD pathogens, including 
HPV, HSV,  Treponema pallidum  and  Haemophilus ducreyi , which can promote 
HIV infection ( Weiss  et al ., 2006 ). Second, recent studies indicate that cir-
cumcision (removal of the foreskin) reduces HIV infection in men. For nearly 
20 years observational studies have suggested that circumcision protects men 
from HIV infection ( Weiss  et al ., 2000 ) and other STDs ( Weiss  et al ., 2006 ), but 
these studies were often confounded by differences in sexual practices, hygiene, 
and other factors associated with religious and ethnic groups practicing circum-
cision. However, recent data from three randomized controlled intervention trials 
in Africa clearly demonstrate that male circumcision dramatically reduces HIV 
infection risk by 50–60 percent ( Sahasrabuddhe and Vermund, 2007 ). 

  The opening of the penile urethra is another probable HIV infection site in 
men as numerous HIV target cells reside in this location, and the stratifi ed squa-
mous epithelium transitions to a thin columnar epithelium in the fossa navicula-
ris at the opening of the urethra ( Pudney and Anderson, 1995 ). Furthermore, this 
too is a common infection site for a number of sexually transmitted pathogens 
that increase HIV infection risk. 

  A variety of potential HIV host cells, including Langerhans and den-
dritic cells, T lymphocytes and macrophages, populate the lower genital tract 
of women, and are concentrated in the cervical transformation zone ( Poppe  
et al ., 1998 ;  Johansson  et al ., 1999 ;  Patton  et al ., 2000 ;  Anderson and Pudney, 
2005 ). As mentioned above, the epithelial layer transitions from the thick strati-
fi ed squamous epithelium that lines the vagina and ectocervix to a single-cell 
columnar epithelium at this site, indicating that the cervical transformation zone 
may be an important site of early HIV-1 infection. HIV-infected cells (macro-
phages, lymphocytes) have been detected in the endocervix of HIV �  women. 
Studies on HIV-1 viral loads in swabs taken from the endocervix have shown 
higher titers compared to those taken from the vagina ( Reichelderfer  et al ., 
2000 ). Furthermore, cervical ectopy, a condition where the endocervical trans-
formation zone extends into the vagina through the cervical os and is more 
exposed than normal, is another risk factor associated with sexual transmission 
of HIV ( Mostad  et al ., 1997 ). Other HIV infection sites, however, must also be 
present in the lower genital tract, because HIV has been detected in genital tract 
secretions of hysterectomized women ( Farrar  et al ., 1997 ). Genital tract infec-
tions and infl ammation can disrupt the integrity of the cervicovaginal epithelial 
barrier and attract increased numbers of HIV-1 target cells to the cervical and 
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vaginal mucosae. A number of sexually transmitted infections (STIs) have been 
associated with an increased susceptibility to HIV-1 infection in both men and 
women ( Fleming and Wasserheit, 1999 ). These studies provide information on 
possible sites of infection in the female genital tract and potential host cells, but 
it is impossible, because of ethical considerations, to study directly the initial 
sequence of cellular interactions underlying the mucosal transmission of HIV-1 
in human subjects. 

    Studies of HIV sexual transmission mechanisms in 
animal models 

   Higher apes can be infected with both human and simian immunodefi ciency 
viruses (SIV), but their endangered status limits their utility for most biomedical 
research. Nonetheless, one study in chimpanzees demonstrated that both HIV-
1 infected cells and high titers of cell-free HIV-1 were capable of transmitting 
infection after their atraumatic insertion into the vaginal cavity near the cervical 
os ( Girard  et al ., 1998 ). The most common model used for studies on mecha-
nisms of HIV-1 sexual transmission has been the SIV mac /rhesus macaque model. 
Vaginal inoculation of cell-free SIV infects female macaques via target cells in 
the vagina and cervix (       Miller  et al ., 1989, 1992 ), and male macaques can be 
infected by application of SIV to the opening of the penile urethra ( Miller  et al ., 
1989 ). The vaginal transmission model has been used to study early events fol-
lowing SIV infection. Dendritic cells located in the cervicovaginal mucosa have 
been identifi ed as initial cellular targets for the sexual transmission of cell-free 
SIV in macaques ( Spira  et al ., 1996 ). Other studies, however, have shown that 
the fi rst cells to be infected are CD4 �  lymphocytes located in the endocervix 
( Zhang  et al ., 1999 ). Memory CD4 �  T cells residing in mucosal tissues such 
as the genital tract and intestine express a high density of CD4 and CCR5 (HIV 
receptors), and are preferentially targeted by HIV during acute infection ( Picker, 
2006 ). Memory CD4 �  T-cell populations in the intestine and genital tract are 
decimated during acute SIV and HIV infection ( Lim  et al ., 1993 ;  Brenchley  
et al ., 2004 ;  Veazey  et al ., 2003 ;  Quayle  et al ., 2007 ). Interestingly, macaque 
studies have also clearly shown that SIV infects not only activated rapidly divid-
ing CD4 �  T cells, but also resting CD4 �  lymphocytes. These resting infected 
lymphocytes were found to contain low viral copy numbers with a reduced level 
of viral replication, and were long-lived. It was suggested that these latently and 
chronically infected cells form a reservoir responsible for persistent infection. 
Once SIV-infected cells reach the lamina propria, they can then infect other host 
cells and undergo expansion to establish a localized site of viral propagation, 
which ultimately results in the systemic dissemination of SIV. Uptake of cell-
free SIV from the macaque vagina is rapid, with dissemination of virally infected 
cells occurring within days following infection ( Spira  et al ., 1996 ;  Zhang  et al ., 
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1999 ). Most of the macaque sexual transmission studies have been conducted 
with superphysiological titers of cell-free SIV. However, recent studies have also 
shown transmission following multiple vaginal inoculations with lower doses of 
cell-free SIV ( Ma  et al ., 2004 ) or SHIV ( Tasca  et al ., 2007 ), or with SIV-infected 
cells ( Kaizu  et al ., 2006 ). Monkeys exposed to low-dose inoculations often show 
periods of transient viremia and occult infection, and localized anti-SIV cellular 
immune responses, before persistent infections are established. Further research 
is needed to delineate the mechanisms of transmission using these more physi-
ologically relevant models. 

  The macaque model has been used to study the role of reproductive hormones 
in SIV transmission. Progesterone therapy results in an increased risk of vaginal 
transmission of cell-free SIV ( Marx  et al ., 1996 ;  Smith  et al ., 2000 ). A possible 
explanation for this effect is that the progesterone implants used for these SIV 
transmission studies shut down ovarian estrogen secretion, resulting in a dra-
matically thinned and more vulnerable vaginal epithelium. On the other hand, 
estrogen treatment had a protective effect against the vaginal transmission of 
SIV ( Smith  et al ., 2000 ). These data suggest that estrogen-defi cient women, i.e. 
post-menopausal women or those on progesterone-based contraceptives, may be 
at higher risk for HIV infection through sexual intercourse; however, epidemio-
logical studies designed to investigate this association have yet to show a signifi -
cant effect .

   Normal mice cannot be infected with HIV, but models have been developed 
using humanized immunodefi cient mouse to study the sexual transmission 
of HIV-1. In one such model, the immune system of severe combined immu-
nodefi cient (SCID) mice was reconstituted by injecting human peripheral blood 
lymphocytes into the peritoneal cavity. Following intravaginal inoculation 
with HIV-infected lymphocytes but not cell-free HIV, mouse peritoneal lym-
phocytes showed evidence of HIV infection. Furthermore, HIV �  cells were 
detected in the iliac lymph nodes, demonstrating systemic dissemination of the 
virus ( Khanna  et al ., 2002 ). In another model, Rag2( � / � )gammac( � / � ) mice 
engrafted with human hematopoietic progenitor cells sustained systemic HIV 
infections following vaginal or rectal challenge with R5 or X4 tropic cell-free 
virus ( Berges  et al ., 2008 ). These models require further study and validation, 
but could prove to be very useful for studies on early events in HIV pathogenesis 
in vivo , as well as testing novel strategies to prevent HIV-1 transmission.  

    In vitro  studies of HIV transmission mechanisms using 
explant tissue models 

  To avoid many of the problems associated with animal models, investigators 
have developed  in vitro  models to study the sexual transmission of HIV. The 
initial studies involved HIV infection of monolayers of primary or transformed 
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cell lines derived from the human female genital tract ( Tan  et al ., 1993 ;  Howell  
et al ., 1997 ). Some of these studies showed evidence of a low level infection of 
epithelial cells by HIV, but the most dramatic fi nding was that infectious HIV-1 
can be transported across a cultured layer of polarized epithelial cells by a proc-
ess called transcytosis ( Bomsel, 1997 ). This suggests that some epithelial cell 
layers may transport HIV into subepithelial layers where the usual HIV host 
cells (i.e., T cells, macrophages and dendritic cells) reside. However, this proc-
ess has only been demonstrated with transformed laboratory cell lines, and may 
not occur in vivo . To more faithfully simulate  in vivo  conditions, investigators 
have used explants derived from fresh vaginal or cervical tissues for studies of 
mechanisms of HIV-1 sexual transmission ( Palacio  et al ., 1994 ;  Collins  et al ., 
2000 ;  Greenhead  et al ., 2000 ;  Maher  et al ., 2005 ). The results from these studies 
have been confl icting, and depend on the culture conditions, which vary from 
lab to lab and indeed from tissue donor to tissue donor. In one report ( Palacio  
et al ., 1994 ), HIV �  cells resembling macrophages were detected in the submucosa 
of tissue that had been exposed to R5 (monotropic) virus but not to R4 (T-cell 
tropic) strains. CD1a �  dendritic cells and CD3 �  lymphocytes were not infected 
with HIV under these culture conditions. By contrast,  Collins  et al . (2000)  
detected infection in submucosal cells following addition of cell-associated HIV-1 
as well as cell-free inoculums of both R4 (T-cell tropic) and R5 (monotropic) 
HIV-1. The T tropic strain of HIV primarily infected CD4/CXCR4-expressing 
lymphocytes located just beneath the mucosal epithelium, whereas R5 strains 
of HIV-infected CCR5 �  cells presumed to be macrophages. In this explant cul-
ture system, productive infection of dendritic cells was not identifi ed.  Greenhead  
et al . (2000)  reported that a primary patient isolate of HIV established infection 
in endocervical tissue leukocytes located in the submucosa. For multilayered 
ectocervical tissue, cell-free virus could bind to epithelial cells to effect penetra-
tion of the mucosa. Labeled viable cells from semen bound to the ectocervical 
epithelium, but failed to bind to the endocervical explants due to their entrap-
ment in mucus secreted by these cells. Another group has used separated human 
vaginal epithelial sheets as a model system to study early HIV infection events 
( Hladik  et al ., 2007 ). They showed that CD4 �  T memory cells were early tar-
gets of HIV infection, and that HIV was also associated with Langerhans cells; 
these cells did not become infected, but migrated out of the tissue, and could 
presumably transfer HIV to T target cells in regional lymph nodes. These stud-
ies demonstrate the complexity of interactions that occur between HIV and cells 
associated with mucosal surfaces in the female genital tract. 

   Human foreskin has also been used in studies of HIV transmission mecha-
nisms. The inner foreskin tissue contains numerous Langerhans cells and mac-
rophages that can be infected with HIV ( Patterson  et al ., 2002 ;  Donoval  et al ., 
2006 ). A recent study used vaginal skin to study the early events of HIV infection 
of the female genital tract ( Sugaya  et al ., 2004 ). Exposure to HIV resulted in the 
infection of Langerhans cells. Furthermore, infected Langerhans cells isolated 
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from these preparations were capable of transmitting the virus to autologous 
proliferating CD4 �  T cells. A rectal explant model has also been developed for 
studies on HIV infection of the rectal mucosa ( Fletcher  et al ., 2006 ). The rectal 
mucosa contains a high concentration of HIV host cells and is thin and friable, 
making this a highly vulnerable HIV infection site.  

    Blocking transmission: host immune defense 

  The genital microenvironment is generally inhospitable to pathogens. An impor-
tant barrier to infection is provided by the acidic pH of vaginal secretions. 
Vaginal secretions in healthy reproductive-aged women usually have a pH of 
about 4.0 ( Larsen, 1993 ), produced by the anaerobic metabolism of glycogen 
to acidic products by vaginal lactobacilli ( Boskey  et al ., 2001 ). HIV is inacti-
vated under low pH conditions ( O’Connor  et al ., 1995 ); unfortunately, certain 
common vaginal conditions such as bacterial vaginosis are associated with an 
elevated vaginal pH and increased risk of HIV transmission ( Spear  et al ., 2007 ). 
Furthermore, studies performed over 40 years ago by Masters and Johnson 
showed that semen is alkaline and neutralizes vaginal acidity within seconds of 
intercourse ( Masters and Johnson, 1961 ). The vaginal environment remains at 
neutral pH for over an hour after intercourse, providing a window for HIV trans-
mission. Protection is also afforded by an array of antimicrobial molecules in 
genital secretions. Male and female genital secretions contain small inorganic 
molecules such as hydrogen peroxide and nitric oxide that rapidly inactivate 
HIV and other sexually transmitted pathogens. Furthermore, mucosal epithelia 
are protected by the innate immune system, consisting of a variety of cells that 
recognize microbes and their products through cellular receptors known as pat-
tern-recognition receptors (PRRs). PRRs detect virulent microorganisms through 
recognition of invariant pathogen-associated molecular patterns (PAMPs). Cells 
that are activated by PAMPs can produce a number of antimicrobial substances, 
including small antimicrobial proteins (e.g., defensins and cathelicidins) and 
large proteins (e.g., lysozyme, azurocidin, cathepsin G, phospholipase A2, lacto-
ferrin and type 1 interferons). By producing these antimicrobial factors, innate 
immunity rapidly limits the expansion of invading pathogens and provides 
time for more effective host adaptive immunity to be generated. (This topic 
was recently reviewed by the author ( Anderson, 2007 ) and others ( Wira  et al ., 
2005b ;  Neutra and Kozlowski, 2006 ). Both R5 (CCR5 tropic) and X4 (CXCR4 
tropic) HIV populations are detected in genital secretions, but R5 virus is most 
commonly transmitted, perhaps because SDF-1 (CXCR4 ligand) is abundant in 
female genital secretions and semen, and blocks the CXCR4 HIV co-receptor 
( Agace  et al ., 2000 ;  Politch  et al ., 2007 ). 

  Both the male and female genital tracts can also mount an acquired immune 
response, mediated by memory T and B lymphocytes and antigen-presenting cells 
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(macrophages, dendritic cells) ( Anderson, 2007 ). Pathogen-specifi c cytotoxic T 
cells have been isolated from the endocervix of women infected with HSV ( Koelle 
et al ., 2000 ) and HIV-1 ( Shacklett  et al ., 2000 ;  Musey  et al ., 2003 ), and semen 
from HIV-infected men ( Quayle  et al ., 1998a ;  Sheth  et al ., 2005 ). Such cells 
may kill pathogen-infected cells in genital tissues and limit the spread of local-
ized infections. Antigen-specifi c antibody responses are also frequently detected in 
genital secretions following infection and immunization ( Moldoveanu  et al ., 2005 ; 
 Woof and Mestecky, 2005 ). Genital antibodies can neutralize pathogens and may 
also play a role in antibody-dependent cellular cytotoxicity (ADCC) responses 
( Battle-Miller  et al ., 2002 ;  Nag  et al ., 2004 ;  Woof and Mestecky, 2005 ). It is likely 
that innate and acquired immunity work in concert to defend the male and female 
genital tracts against sexually transmitted infections. 

   Male and female genital tract secretions also contain cytokines and chem-
okines that can affect HIV-1 expression and infection mechanisms and play a 
role in HIV-1 transmission. Proinfl ammatory cytokines such as IL-1 β , TNF- α , 
M-CSF and IL-6, are often elevated in genital secretions following infection or 
infl ammatory stimuli. These cytokines can upregulate HIV-1 expression by acti-
vating the Nf- κ B pathway, and enhance HIV-1 infection of susceptible target 
cells by upregulating CCR5 and CXCR4 ( Kinter  et al ., 2000 ;  Kedzierska  et al ., 
2003 ). Levels and effects of proinfl ammatory cytokines are downregulated by 
other cytokines (for example, Il-10) and cytokine receptor antagonists (such as 
Il-1RA) that may also be found in genital secretions. In addition, type 1 inter-
ferons, SLPI and other antimicrobial protein mediators of innate immunity are 
potent suppressors of HIV-1 infection. Thus, HIV transmission outcome depends 
on the balance of factors in the genital microenvironment with competing infl u-
ences on HIV replication and survival. 

   HIV-infected cells from genital secretions would likely be more resistant than 
cell-free virions to the antiviral effects of the antimicrobial proteins found in 
genital secretions such as SLPI, lactoferrin and lysozyme, and would not be neu-
tralized by HIV-specifi c antibodies which are found in genital secretions of most 
infected individuals. Infected cells deposited in a host through sexual intercourse 
also express foreign Major Histocompatibility Complex (MHC) antigens (i.e., of 
the partner) and therefore could evade detection by host cytotoxic T cells primed 
to kill infected cells that express HIV antigens presented by self-MHC class-1 
molecules. We have proposed that HIV-infected cells are Trojan horse vectors of 
HIV transmission ( Anderson and Yunis, 1983 ).   

    Summary and future directions 

●       What do we know about HIV transmission?
    Probable mechanisms of HIV sexual transmission are: (1) infectious HIV-1 
virions in genital secretions are captured by Langerhans cells or other dendritic 
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cells in the genital mucosae, and taken to draining lymph nodes where they 
are transferred to susceptible CD4 �  T cells to initiate an infection cycle; (2) 
infectious HIV-1 virions in genital secretions directly infect macrophages or 
memory T cells in genital mucosa that are accessible due to infl ammation or 
abrasion; (3) HIV-infected cells in genital secretions migrate through the epi-
thelial layer or transfer HIV to target cells in the genital mucosa. CD4 and 
CCR5 are important coreceptors in HIV sexual transmission.     

●       What natural factors in the genital environment regulate HIV transmission 
effi ciency?

     Lactobaccilli in vaginal secretions of healthy cycling women maintain an 
acidic environment which is inhospitable to HIV and other pathogenic organ-
isms. Both male and female genital secretions also contain antimicrobial 
proteins such as defensins, lactoferrin, SLPI and lysozyme, and anti-HIV 
antibodies which could inhibit infections. On the other hand, HIV infection 
is promoted by proinfl ammatory cytokines produced in the genital tract in 
response to infections and infl ammatory stimuli. Reproductive hormones may 
affect HIV transmission through effects on epithelial thickness, mucus pro-
duction and host defense mechanisms.     

●       How is this information being used to develop new prevention strategies?
   Topical vaginal, penile and rectal microbicides are under development to pre-
vent the sexual transmission of HIV-1 and other sexually transmitted path-
ogens. Some microbicide candidates have been inspired by natural defense 
mechanisms. Buffering compounds that maintain the vaginal pH at virucidal 
levels (pH  �        4.5), genetically engineered lactobacilli, gels containing anti-
microbial proteins or HIV antibodies, and estrogen creams are under devel-
opment for HIV prevention. Candidate compounds that have been designed 
to interfere with HIV infection mechanisms include molecules that block 
HIV envelope proteins (e.g., gp41 ligands), cellular HIV co-receptors (e.g., 
CCR5 and CD4), and cell adhesion molecules (e.g., LFA-1). Evidence that 
the genital tract is capable of mounting local HIV-specifi c humoral and cel-
lular adaptive immune responses is promoting mucosal immunization strat-
egies to produce HIV immunity in the genital tract that will block HIV 
transmission.

   Further research and knowledge concerning the intricate relationship between 
HIV and its human host will undoubtedly promote increasingly sophisticated 
and more effective means to prevent and treat HIV infections.   
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  As the impact of the HIV epidemic has unfolded over the last 25 years, it has 
become increasingly clear that the best way to control infections is through mul-
tiple prevention strategies (circumcision, microbicides, barrier contraception and 
education). Many have argued that a preventative vaccine will be the most effec-
tive weapon in this armamentarium. Although combination antiretroviral therapy 
(ART) has improved the course of disease, such therapy is not universally avail-
able, does not prevent the massive immune destruction that occurs soon after 
infection ( Brenchley  et al ., 2004 ) and does not prevent the transmission of virus – 
especially the disproportionately high transmission during acute infection 
( Brenner  et al ., 2007 ). Ideally, a vaccine candidate would trigger a rapid and vig-
orous memory response when an individual is exposed to virus, and elicit broad 
protection by focusing the immune response on the conserved epitopes of the 
virus or by other mechanisms. 

  The effort to fi nd an effective vaccine has been met with a number of hur-
dles: numerous modes of transmission; viral genetic diversity; and HIV’s abil-
ity to evade immune control, especially attempts to induce an antibody response 
to cover the diverse variety of HIV antigens. Results from several large effi cacy 
trials have been disappointing; the lead vaccine candidates did not prevent HIV 
infection, and results from the most recent trial suggest that the vaccine may even 
have enhanced acquisition of virus. Since President Clinton challenged the scien-
tifi c community in 1997 to fi nd an effective vaccine within 10 years, signifi cant 
resources have been devoted to that effort. Although this goal has not yet been 
attained, many challenges have been overcome. In 1997, no infrastructure was in 
place to work toward fi nding an effective HIV vaccine. Since that time, such an 
infrastructure has been built, late-phase clinical trials are ongoing, and a vaccine 
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that may modify disease course, if not prevent infection, could be on the horizon. 
Through overcoming obstacles, establishing infrastructure and instituting new 
measures to evaluate products, signifi cant strides are being made in HIV vaccine 
science.

    Transmission and immunology of HIV and associated 
vaccine challenges 

  A variety of immunologic and physiologic factors make the development of a 
truly preventative HIV vaccine diffi cult. High mutation rates, virion structure that 
prevents recognition by the immune system, and rapid crippling of the arm of 
the immune system most needed for control of virus greatly impact the ability to 
develop an effective antigenic stimulant that will prevent or mitigate infection. 

    Immunology and host defenses 

  The adaptive immune response is composed of two branches. The humoral branch 
controls infections through antibodies. Antibodies are proteins that, because of 
their structure, are able to attach to an antigen (such as a virus). Once antibodies 
have bound to an antigen via a  “ lock and key ”  interaction, the invading pathogen 
can be destroyed through a number of intracellular and extracellular mechanisms. 
By binding to pathogens before they infect their target cells, antibodies can provide 
 “ sterilizing immunity ”  – that is, the immune responses can prevent the establish-
ment of any detectable infection. The cellular immune system is a more complex 
system that works best on clearing established infections. Antigen-presenting cells 
elicit responses to selected pathogen peptides. When antigen-presenting cells are 
detected by cytotoxic T cells, pathogen peptides containing 9 to 15 amino acids 
(epitopes) are displayed on the surface of infected cells in conjunction with a 
 “ self  ”  antigen (HLA). These infected cells are then destroyed by phagocytosis, 
cytokine release and cell lysis. 

    Traditional vaccine constructs 

  The most common mechanism of action for vaccines is to introduce an anti-
gen from a specifi c pathogen into the host, causing the vaccinated individual to 
develop antibodies against that antigen. When re-exposed to the same stimulus 
(as when exposed to the disease), the humoral immune system will recognize the 
infecting agent and develop antibodies that will coat the invader, and the body’s 
immune system will then destroy or remove that pathogen. Vaccines that induce 
cellular immunity, to date, have not been commonly developed. 



HIV Vaccines

55

    Transmission physiology and primary infection 

  The primary mode of transmission for HIV worldwide is sexual contact. HIV 
breaches the epithelial barrier at sites of infl ammation or micro-abrasions in the 
cervico-vaginal epithelium, penile epithelium or rectal mucosa, and via contact 
with the cells (Langerhans and dendritic cells) that shuttle HIV from the mucosal 
surface to underlying target cells ( Kahn and Walker, 1998 ). Cells infected at the 
mucosal surface then present HIV virus to CD4-positive lymphocytes, and virus 
is transported to deeper tissues. HIV can be detected in regional lymph nodes 
within 2 days, and then in the blood within 7 days. What follows is a burst of 
viremia that has a dramatic impact on the immune system, including signifi cant 
destruction of CD4 memory T cells. This occurs mainly in gut-associated lym-
phoid tissue, where a large percentage of these cells are located, essentially crip-
pling the prime defenses against infection ( Brenchley  et al ., 2004 ). 

  In response to natural infection, the body mobilizes the two arms of the 
immune system. The humoral branch develops antibodies to the various protein 
constituents of HIV. The complex structure of the HIV envelope protein limits 
antibody access to these surface proteins. Glycosolation and conformational 
masking effectively shield those parts of the HIV envelope involved in T-cell 
binding (and subsequent infection) from interaction with antibodies. In addition, 
escape isolates easily develop and limit antibody effect in neutralizing circulat-
ing virus ( Kwong  et al ., 1998 ). Rapid viral evolution changes the proteins on the 
envelope, making it diffi cult for existing antibodies to recognize these new iso-
lates ( Wei  et al ., 2003 ). Antibodies develop against the new isolates, and in some 
individuals, broadly neutralizing antibodies develop that allow for some control 
( Burton  et al ., 2005 ). However, there is usually a loss of this immune control. 
If an individual were to possess these types of broad neutralizing antibodies prior 
to infection, he or she might be able to prevent infection or establish viral con-
trol prior to signifi cant immune destruction. A major challenge of HIV vaccine 
research is to elicit such neutralizing responses. 

  The cellular arm of the immune system, dominated by CD8-positive lym-
phocytes, can temporarily control infection through recognition of infected cells, 
apoptosis, and cytokine secretion. The degree of viral control can be varied based 
on characteristics of infecting virus as well as on host immune characteristics. 
Not all aspects of this variability are understood. For example, deletions in the 
nef gene, important for HIV viral pathogenicity through its ability to downreg-
ulate major histocompatibility complex (MHC) function, have been linked to 
long-term survival in HIV-infected individuals ( Deacon  et al ., 1995 ;  Kirchhoff  
et al ., 1995 ;  Salvi  et al ., 1998 ). Also, certain HLA classes, which vary among 
different people, have been associated with both slow and rapid progression 
( Altfeld  et al ., 2006 ), with these polymorphisms potentially explaining up to 
15 percent of the difference in viral load set point and disease progression ( Fellay 
et al ., 2007 ). However, in most individuals, escape viral isolates develop through 
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mutation and viral evolution and overcome this control, leading to disease 
progression. 

    Challenges for HIV vaccine development 

  The factors that make it diffi cult for the immune system to prevent and control 
natural HIV infection also lead to several signifi cant challenges in the develop-
ment of an effective HIV vaccine. The greatest hurdle is developing an antigen 
that elicits a response that provides signifi cant sterilizing immunity against a 
broad variety of viruses, especially at the initial portals of entry. In their mission 
to control HIV infection, these vaccines face challenges including: (1) control-
ling, eliminating or preventing infection of latent cellular reservoirs such as rest-
ing CD4 T cells and sanctuary sites (where virus can integrate into host cell DNA 
and potentially require over 60 years of effective therapy to clear ( Pierson  et al ., 
2000 )); and (2) controlling viral replication when faced with envelope protein 
variation and sophisticated impediments to immune control (such as glycosolated, 
protected envelope proteins). The current generation of T-cell-based vaccines may 
not provide sterilizing immunity, but could control viral replication and thereby 
mitigate the destruction of the immune system, especially memory CD4 �  cells, 
by priming it to control virus and prevent progressive disease. 

  Additionally, the fi rst large effi cacy trial testing this concept, the STEP trial, 
showed no effi cacy in preventing HIV infection or in effecting viral load set point. 
In fact, in one subgroup analysis there appeared to be enhanced HIV acquisition. 
The sponsors of the trial provided the data from the trial in a timely and trans-
parent fashion. Public response from government, scientifi c and community advo-
cacy communities was disappointment about the result, but was positive as to the 
way the dissemination was handled. However, future trials using similar vaccine 
approaches will need to overcome this question of potential enhanced acquisition. 

    Approaches to developing an HIV vaccine 

  Because of the many challenges in eliciting sterilizing immunity to HIV, the tra-
ditional threshold of vaccine effi cacy of greater than 90 percent may need to be 
put aside ( Anderson and Hanson, 2005 ) and a new approach to evaluating a suc-
cessful vaccine may be needed. There are four key outcomes that may identify an 
effective HIV vaccine candidate ( HIV Vaccine Trials Network (HVTN) 2007 ): 

    1.     Prevention of infection  
    2.     Transient infection with control of HIV replication  
    3.     Amelioration of disease process  
    4.     Decreased transmission without effect on the infected individual.    
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  The ideal vaccine would prevent infection through complete sterilizing immunity 
(complete protection without detectable HIV virus at any time or any transmis-
sion to others). However, several clinical trials using antibody-based vaccines 
have not shown any effi cacy. Although effective against laboratory viral isolates, 
these candidate vaccines did not have the same impact on naturally occurring iso-
lates ( Moore  et al ., 1995 ). 

  Transient infection with control of viral replication within days to months (with-
out detectable HIV in 6 to 12 months, regardless of serostatus) would be mani-
fested by brief viremia with a subsequent robust cellular response. After becoming 
transiently viremic, cellular immunity, with the possible assistance of humoral 
immunity, would control viral replication and clear infection. The infected indi-
vidual’s immune system would remain intact; however, he or she would be HIV 
antibody positive and potentially infectious early in the course of the disease. 

  The approach utilized by most vaccines currently in clinical trials is mitiga-
tion of progression of infection with low viral loads, minimal drop of CD4 �  T 
cells, and a long time-course or no progression to AIDS. This type of vaccine, 
which elicits a cell-mediated immune response capable of controlling viral repli-
cation, could have a signifi cant impact on disease course. Control of viral replica-
tion may be refl ected in a low viral load set point, an early marker of the rapidity 
of disease progression. If the relationship between viral load set point and disease 
progression were the same among vaccinees as is seen in natural infection, a drop 
of 0.5 log in the viral load set point could delay the time to developing AIDS by 
3 years. An even larger decrease in viral load set point, a decrease of 1.25 logs, 
could delay the progression of AIDS by 12 years and delay the need for ART by 3 
years ( Gupta  et al ., 2007 ). 

  Finally, an effective vaccine candidate might not have signifi cant impact on the 
vaccine recipient but could still decrease transmission of virus, perhaps through 
control of virus in mucosal secretions or body fl uids. This outcome could be 
achieved either by some form of cellular or humoral response in the mucosa that 
decreases or eliminates viral shedding, or by attenuating viremia to a point that 
it effects disease transmission without effecting disease course. Should a vac-
cine lead to a signifi cant decrease in an individual’s viral load, this could result in 
decreased transmission to others as the risk of transmission among discordant cou-
ples has been directly correlated with plasma viral load levels ( Quinn  et al ., 2000 ). 

    Measure of success and surrogate markers 

  Progress in the development of a successful HIV vaccine will be incremental; the 
current generation of candidate vaccines aims primarily to ameliorate the course 
of infection. Later generations will likely need to utilize a different strategy to 
prevent HIV infection. Primary endpoints used to evaluate the effectiveness of 
an HIV vaccine would be: (1) reduction of susceptibility (VE s ), (2) reduction of 
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disease progression (VE p ) as measured by time to AIDS or death, and (3) effects 
of vaccine on infectiousness (VE i ). Measurement of infections in trial participants 
is relatively straightforward. However, measurement of VE p  is more diffi cult. Our 
ability to assess concrete clinical endpoints, such as time to AIDS or death, is 
very limited, because infected participants are identifi ed early in the course of dis-
ease and ART can be initiated prior to progression to clinical endpoints. Similarly, 
VEi , a measurement of an infected participant’s likelihood of transmitting HIV to 
partners, cannot be measured in conventional clinical trials. Enrolling the partners 
of trial participants, or studying vaccine effects in populations, requires signifi -
cantly larger investments of time and money. 

  Because of the diffi culty in assessing VE p  and VE i  directly, a number of sur-
rogate endpoints have been proposed ( Follmann  et al ., 2006 ). Potential surrogate 
endpoints for VE p  might be viral load set point and peak viral load after infection. 
Also, CD4 count and trajectory of CD4 decline, time before meeting clinical cri-
teria to initiate ART, and duration of a suppressed viral load might act as surro-
gate endpoints for VE p . Because peripheral viral load is correlated to infectivity, 
it or the viral load in genital tract secretions could be used as a surrogate for VE i . 

    Advanced clinical trial design 

  Large Phase III trials to measure effi cacy can be extremely costly and time-con-
suming. Such investment of resources can limit the number of candidate vaccines 
tested, and might result in delayed implementation of an effective vaccine. These 
time delays translate into new infections and lives lost. To overcome some of 
these obstacles, HIV vaccine trials have employed Phase IIB test-of-concept trials 
( Kim  et al ., 2007 ). Phase IIB trials are designed to bridge the gap between Phase 
IIA trials, which evaluate immunogenicity and safety, and large Phase III trials 
that are designed to prove effi cacy and qualify a product for licensure. Not just 
an over-powered Phase II trial, the Phase IIB trials are designed to test a specifi c 
concept. Key design goals of Phase IIB trials are: 

●      to guide future vaccine development, and not to qualify for licensure;  
●      to use more surrogate endpoints (e.g., viral set point as a surrogate for HIV 

disease progression) rather than more defi nitive endpoints that would be 
needed for licensure ( Gilbert  et al ., 2003 );  

●      to focus on specifi c populations, such as higher-risk/higher-incidence popu-
lations, rather than the general population that might be the recipient of the 
fi nal product;  

●      to use a prototype product or one that is made by a manufacturing process 
other than that which will be used for the licensed vaccine; and  

●      to remain smaller and less expensive to conduct.    

  Because it adds a step between Phase IIA and Phase III trials, the use of a Phase 
IIB trial may prolong time to licensure. However, it can also potentially prevent 
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prolonged development of a less than optimal product. By rapidly identifying 
products that would not achieve the necessary effi cacy, resources can be allocated 
towards other more viable products. This approach worked with the STEP vaccine 
trial. Within 3.5 years of initiating the trial, preliminary results showed that this 
product was not effi cacious and further development of this candidate was halted. 
This decision allowed resources to be funneled to other promising constructs. 

  To even further accelerate potential product selection, the International AIDS 
Vaccine Initiative (IAVI) has proposed the  “ screening ”  test-of-concept trials. These 
Phase II trials would enroll approximately 500 individuals from very high-risk 
HIV acquisition groups (incidence between 4 percent and 5 percent) ( International 
AIDS Vaccine Initiative 2006 ). Although they are not powered to test vaccine effi -
cacy for prevention of HIV acquisition (VE s ), these trials are powered to detect 
reduction in HIV viral load among participants who become HIV infected after 
vaccination (VE p ). The key to the success of this concept would be evaluating a 
larger number of candidate vaccines at a time, allowing the results to help guide 
the selection of these products to be advanced more rapidly to larger trials. 

    Vaccine approaches and evaluations 

  A wide variety of both traditional and novel approaches has been used in the 
quest to fi nd an HIV vaccine. Initially, research was done using attenuated virus 
as a vaccine candidate. These experiments, done in macaques with an attenu-
ated SIV strain, were initially promising. Subsequently, it was demonstrated that 
juvenile macaques, when exposed to the same virus, rapidly progressed to AIDS 
and death ( Daniel  et al ., 1992 ;  Hulskotte  et al ., 1998 ). In addition, there were 
signifi cant safety concerns with using either attenuated or killed HIV in humans 
( Whitney and Ruprecht, 2004 ). Concerns remain as to whether any form of SIV 
or HIV virus can be given to humans because: (1) it is diffi cult to guarantee atten-
uated viruses might not revert into a form that would lead to progressive disease, 
and (2) the possibility exists that the inactivation/killing process might not be 100 
percent effective. Polio, for example, when given orally in an attenuated form, 
has led to viral shedding and infections in both immunocompromised vaccine 
recipients and close contacts of vaccinees who are not immune to polio. Because 
of these concerns, approaches using attenuated or killed HIV in vaccine develop-
ment have not been pursued. 

    Vaccines to elicit neutralizing antibodies 

  Initial approaches to vaccine development in humans attempted to elicit anti-
bodies that would neutralize HIV. Specifi cally, HIV envelope proteins were used 
as the initial antigen. A number of trials performed in the late 1980s and 1990s 
demonstrated that these vaccines were safe, well tolerated, and elicited relatively 
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high levels of serum antibodies that were capable of neutralizing laboratory-
adapted HIV strains ( Belshe  et al ., 1994 ;  Connor  et al ., 1998 ). However, when the 
serum of vaccinated individuals was tested against virus isolated from naturally 
infected individuals, the antibodies could not neutralize those viruses ( Moore  et al ., 
1995 ). Because of these fi ndings, the Division of AIDS (DAIDS) of the National 
Institutes of Health (NIH) made the decision not to pursue these vaccines in trials 
in the US. Private industry (VaxGen) went on to raise the capital to support effi cacy 
testing of the gp120 subunit of the HIV envelope. These products were tested alone 
or in combination with other products in three separate Phase III trials. These are 
the only Phase III HIV vaccine clinical trials to date (see  “ Vaccine trials ”  section). 

    Vaccines to elicit cellular response 

  As the limitations of early-generation vaccines designed to elicit neutralizing anti-
bodies became apparent, attention turned to vaccines that would stimulate cellu-
lar immunity. Again, cellular immunity, especially the actions of cytotoxic (CD8) 
T lymphocytes, has been shown to be important in the early control of HIV virus 
in natural infection. HIV, however, affects cellular immunity early in the course of 
infection, primarily through the early depletion of CD4 �  memory lymphocytes. 
Error-prone replication eventually leads to the development of HIV virus that 
escapes these early responses, and the immune system is unable to clear HIV in 
infected, non-replicating, latent T cells. In natural infection, this branch of the 
immune system cannot eliminate HIV but can control it in some individuals. 

  As opposed to directly destroying virus, cellular-based vaccines work by acti-
vating a response to destroy infected cells. Antigen is initially introduced into the 
vaccinee, processed, and presented on cell surfaces together with the major histo-
compatability complex antigens. In this manner, these vaccines elicit functional 
CD4 and CD8 T-cell responses. Because these vaccine-induced responses would 
be present at the time of natural infection, it is hoped that they will provide pro-
tective responses leading to early control of HIV infection, thus preventing the 
rapid depletion of CD4 cells (the target cells for HIV). 

  In non-human primates, there is evidence that this approach would work. When 
depleted of CD8 �  cells, viral load increases rapidly in macaques ( Jin  et al ., 
1999 ;  Schmitz  et al ., 1999 ). In challenge models using SIV and a hybrid HIV–
SIV (SHIV) virus, this class of vaccines did not prevent infection but did lead to 
control of viral replication and to prolonged survival in vaccinated animals after 
infection ( Shiver  et al ., 2002 ). 

  As with the vaccines that elicited an antibody response, the initial human tri-
als involving vaccines that stimulated cellular immunity were disappointing. The 
Merck STEP Study, which used a trivalent vaccine (adenovirus 5 vector with a 
clade B gag, pol, and nef inserts), suspended further vaccinations after an interim 
analysis showed no effi cacy in preventing infection or modifying viral load in 
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those who became infected after vaccination ( Merck, 2007 ). Follow-up in this 
trial is ongoing (see  “ Vaccine trials ”  section). 

    Vaccine candidates 

  A number of traditional and novel strategies are being explored to prevent HIV 
infection and/or control its impact on those who become infected after vaccina-
tion (see  Figure 3.1   ). 

    Live-attenuated/killed viruses 

  These vaccine candidates would use an attenuated (weakened) or killed form of 
the virus to mimic natural infection without causing disease. Killed organisms 
are used in the injected polio and infl uenza vaccines. Intranasal infl uenza and oral 
polio use the attenuated approach. 
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Figure 3.1          Schematic of various approaches to vaccine development that include the 
use of (1) attenuated or inactivated virus; (2) subunits of the virus; (3) DNA plasmids; 
(4) recombinant viral and bacterial vectors; and (5) Env peptides. Reproduced from  Singh 
(2006) , with permission from  Virology Journal ; © Singh (2006) .    
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  As stated earlier, a live-attenuated or killed HIV vaccine has not been pursued 
due to safety concerns. Although some studies in animal models did show sig-
nifi cant levels of protection with an attenuated virus, there have been others that 
have shown that animals exposed to this type of vaccine, when challenged with 
naturally occurring viruses, develop infection with rapid progression of disease 
( Daniel  et al ., 1992 ;  Hulskotte  et al ., 1998 ). In addition, infant macaques chal-
lenged with attenuated virus had a fatal disease course ( Baba  et al ., 1995 ). 

    Peptide and subunit vaccines 

  This approach, which uses a protein or subunit (a small piece of the pathogen) 
from the HIV virus, has already been employed in the VaxGen trials. These tri-
als used the gp120 subunit of the HIV envelope protein. The introduction of this 
envelope subunit induces an immune response in B cells, producing antibodies 
against the pathogen. Subsequently, if there is a natural infection of the host, the 
antibodies that have already been induced by the vaccine will assist the immune 
system in neutralizing the pathogen, if the right types of antibodies are induced 
by the vaccine. The hepatitis B vaccine works in the same manner. 

  Although not successful in the VaxGen trials, this method has been found to 
be safe. Other vaccine candidates continue to use this approach, either in a stand-
alone regimen or in combination with other approaches. The RV144 trial is using 
such a combination approach, with the initial vaccination (the prime) using a viral 
vector and the second vaccination (the boost) using a subunit vaccine. 

    Viral vectors (Ad5, MVA, novel) 

  A number of live viral vectors have been used to stimulate anti-HIV responses. 
Live viruses as vaccine vectors work by introducing a genetic insert containing 
HIV genes. These genes are then processed and presented on the cell surface with 
the MHC I and II antigens, resulting in recognition of these antigens by CD4 and 
CD8 cells. Later exposure (through infection) would then stimulate (cellular) 
responses to recognize and eliminate infected cells. 

  The current lead viral-vector candidates are modifi ed, replication-incompe-
tent adenovirus 5 (Ad5) virus vectors. Ad5 generates strong humoral and cellu-
lar immunity to both the vector (Ad5) and transgenes (inserts) in gene therapy 
studies. Compared to other vectors, it can be manufactured at high titers, stimu-
lates dendritic cells, and stimulates the innate immune system ( Kim  et al ., 2007 ). 
Although promising, Ad5 vaccines face challenges. Response to vaccines using 
this vector may be limited by pre-existing vector immunity, with this impact 
being most signifi cant in the developing world, where a large portion of the 
population has been previously exposed to Ad5. Although not natural hosts for 
Ad5, rhesus macaques have been vaccinated with Ad5 without HIV inserts. 
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These animals were subsequently vaccinated with Ad5 vaccine and immuno-
genicity assays were performed. The pre-existing immunity to Ad5 did attenuate 
the vaccine effect, but did not completely abrogate it ( Shiver and Emini, 2004 ). 
Prevalence studies in South Africa show that up to 80 percent of adults tested had 
pre-existing immunity to Ad5 ( Morgan  et al ., 2005 ). To overcome the challenge of 
prior Ad5 immunity, several less common adenoviruses are being used as vectors 
to introduce immunogen. Viruses such as adenovirus serotype 26 and adenovirus 
serotype 35 (which occur less frequently), as well as chimeric products of several 
adenoviruses, are entering clinical trials in humans ( Morgan  et al ., 2005 ;  Abbink 
et al ., 2007 ). In light of the results of the STEP trial, the future of Ad5-vector-
based vaccines is in question; it is unknown whether these fi ndings will apply to 
other Ad5 vectors. One or several of the alternative adenovirus vectors, which are 
generally associated with lower frequency of pre-existing immunity, are likely to 
be developed either for use in a heterologous prime-boost regimen or to boost a 
DNA product. 

  Currently, the leading candidate Ad5-based vaccine is under development by 
the NIH’s Dale and Betty Bumper’s Vaccine Research Center (VRC). Planned to 
be used in a combination regimen, the VRC adenovirus vaccine is used to boost 
the DNA prime (see  Figure 3.2   ). This vector contains inserts with envelope genes 
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Figure 3.2          Schematic for the VRC adenovirus 5 product containing a gag–pol fusion 
and envelope inserts from clades A, B and C. Reproduced from  Catanzaro et al . (2006) , 
with permission. 
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from clades A, B and C, as well as a fusion of clade B gag and pol genes (see 
 Figure 3.3   ).  

  As previously discussed, a trivalent Ad5 vaccine (developed by Merck) entered 
clinical effi cacy trials several years ago. This vaccine has been shown, in a rhe-
sus macaque model, to be highly immunogenic. After three vaccinations, when 
intravenously challenged with a chimeric SIV/HIV pathogen, three of three vac-
cinated monkeys became infected but had a lower viral load peak, lower viral set 
point and higher CD4 �  cell counts, and did not progress to AIDS, compared to 
control monkeys that did progress to AIDS ( Shiver  et al ., 2002 ). In later experi-
ments, macaques that were vaccinated with two doses of an Ad5 vaccine contain-
ing an SIV gag insert, and were later challenged with SIV, became infected and 
failed to control viral replication. Infections occurred in animals vaccinated with 
a DNA-Ad5 combination regimen, and transient control of viremia was observed 
( Casimiro  et al ., 2005 ). When advanced to human trials using inserts expressing 
consensus clade B constructs of the gag, pol, and nef parts of the HIV genome, 
Phase I and II trials showed promising results. However, a large Phase IIB test-
of-concept trial, the STEP Study, was stopped early when an interim analysis 
showed no effi cacy (see  “ Vaccine trials ”  section). 

  The other vectors that have undergone signifi cant clinical testing are pox 
viruses (canary pox, modifi ed vaccinia Ankara (MVA) and fowl pox). The larg-
est ongoing current trial, RV144, uses a canary-pox-based vector containing 

CMV-IE Enhancer/Promoter

HTLV-1 R region

CMV-IE Splicing Acceptor

BGH Poly A

VRC5736

6305 bp

gp145 (deICFI)/h Clade A

Kanamycin resistance

Figure 3.3          Schematic of the VRC DNA plasmid product for the clade A envelope. 
Similar constructs are used in a six-plasmid design for gag, pol and nef from clade B 
and envelope from clades A, B and C. Reproduced with permission of Gary Nabel, US 
National Institutes of Health (NIH) Dale and Better Bumpers Vaccine Research Center 
(VRC).
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the envelope gene of clades B and E as well as a gag/pol fusion (clade B) as the 
prime vaccine, followed by a gp120-based boost. This is the pox vector that has 
progressed furthest in trials, and is the only viral vector to have entered Phase 
III studies. Other pox virus vectors that have entered early-phase human trials 
include MVA and the New York strain of vaccinia (NYVAC). 

  Experience in non-human primates and in humans indicates that these vectors 
are safe and well tolerated, but challenges remain for the use of pox virus vectors. 
Vaccinia, the fi rst vector used in this class of products, was abandoned early due 
to concerns that the vaccine might induce disseminated vaccinia (especially in 
areas with large immune-compromised populations) after disseminated vaccinia 
reportedly caused the death of an HIV-infected individual ( Redfi eld  et al ., 1987 ). 
Although immunogenicity data in non-human primates has been encouraging, 
these data were not replicated in human trials with second-generation products. 
Also, in the elderly population there is signifi cant exposure to pox viruses, due to 
smallpox vaccination, that may result in attenuated immune responses. Because of 
possible cardiac toxicity associated with an earlier smallpox vaccination program 
( CDC, 2003 ), many pox virus products have careful cardiac monitoring during 
clinical trials. While fi rst-generation pox virus candidates (ALVAC and MVAs) 
were poorly immunogenic, second-generation MVA and NYVAC candidates have 
shown good safety and immunogenicity profi les in early-phase trials. 

  Among other available vectors are adeno-associated virus (AAV) and vesicular 
stomatitis virus (VSV). AAV is not known to cause human disease (and requires 
a helper virus for replication). Studies using an SIV insert in macaques that were 
later challenged with SIV showed that the vaccinated animals had better virologic 
suppression and control than placebo recipients ( Johnson  et al ., 2005 ). Used in 
other treatment modalities (cystic fi brosis, hemophilia, rheumatologic disor-
ders), AAV suffered a setback when a participant receiving AAV-based therapy 
for infl ammatory arthritis died from disseminated histoplasmosis. Although later 
found not likely to have been associated with the AAV product, this event has 
slowed the development of this vector. A recombinant rabies–VSV product with 
an SIV insert has also been used in macaques that were later challenged with a 
pathogenic SHIV, and those that were vaccinated had attenuated disease progres-
sion ( McKenna  et al ., 2007 ). These potential vectors are in late-phase preclinical 
or early clinical testing, and will be used alone or in prime-boost regimens. 

    DNA vaccines 

  One of the newest delivery methods is the use of DNA plasmids. Pieces of 
HIV DNA are delivered to the cells to process without integration into the host 
genome. The protein products are presented on the cell surface in conjunction 
with MHC molecules, and can then elicit a cellular response to the HIV antigens. 
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Although successful in producing a focused immune response in smaller mam-
mals and non-human primates, the response in humans has been less robust. 
Alternative delivery systems and improved adjuvants have been formulated in 
attempts to increase immunogenicity. 

  PAVE 100, a large clinical trial (a Phase IIB test-of-concept trial) of an HIV 
DNA vaccine was scheduled to open in 2008 but will not go forward as planned. 
Planning for further clinical testing of the regimen developed at the NIH VRC, 
which uses a six-plasmid DNA vaccine (expressing envelope glycoproteins of 
a clades A, B or C as well as expressing clade B gag, pol or nef, respectively), 
boosted by an Ad5 vector vaccine (see        Figures 3.2 and 3.3 ) is ongoing. 

    Heterologous prime-boost 

  Heterologous prime-boost vaccine strategies are being used in about half of 
ongoing trials. This technique uses a  “ prime ”  vaccine that initially stimulates the 
immune system generating memory T and B cells. Later, a boost is given with a 
different vector, a different insert, or sometimes both. There are limited data to 
show that this approach allows for better immune response ( International AIDS 
Vaccine Initiative (IAVI) 2007 ). Conceptually, this approach may work by cir-
cumventing immunity that might have developed to the initial vector. However, 
the exact mechanism is currently not known. 

    Delivery methods (mechanical) and adjuvants 

  To help improve response to these novel vaccine candidates or to assist with 
more effi cient antigen presentation, a number of novel mechanical delivery meth-
ods have been developed. The Biojector® is one such device. It uses a single, 
needleless, syringe-based device that injects product under high pressure by com-
pressed carbon-dioxide cartridges. This device is used primarily to inject DNA 
vaccine product into the tissues, conceptually allowing for increased cellular 
uptake. Immunigenicity results obtained with this technique have been inconsist-
ent ( Meseda  et al ., 2006 ;  Rao  et al ., 2006 ;  Brave  et al ., 2007 ). Electroporation 
is a second method that is being developed to help improve the immunogenicity 
of DNA vaccines. Already used experimentally in gene therapy and cancer vac-
cines, electroporation increases the permeability of cell membranes and theoreti-
cally enhances the uptake of the immunogen into cells. In non-human primates 
( Luckay  et al ., 2007 ), electroporation has increased immune response 10- to 40-
fold at one-fi fth the dose of immunogen, compared to conventional needle-and-
syringe delivery. 

  Adding adjuvants to HIV vaccine candidates is another area of ongoing 
research. Many of the current vaccine strategies do not produce immune responses 
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that are robust, long-lived and appropriately focused on production of neutral-
izing antibodies or cytotoxic responses. Adjuvants could overcome this prob-
lem by targeting the antigen to antigen-presenting cells, or increasing immune 
response by stimulating production of cytokines and costimulatory molecules, 
or both. Adjuvants such as polymeric microspheres (eg, polylactide-coglycolide 
or PLG) have been tested with HIV vaccine candidates to increase immune 
response through facilitating interactions with antigen-presenting cells ( Singh 
and Srivastava, 2003 ). Other adjuvants being tested in conjunction with HIV vac-
cine candidates attempt to increase induction of relevant cytokines and upregulate 
costimulatory molecules. CpG, unmethylated cytosine-guanine dinucleotides, 
which acts as a ligand for toll-like receptor 9 (TLR9), is one example ( Kojima 
et al ., 2002 ). Stimulation of TLRs in turn enhances and directs the immune 
response. A related approach is the administration of vaccine candidates with 
costimulatory molecules such as Il-12, IL-15 or granulocyte-macrophage stimu-
lating factor (GM-CSF) in an attempt to manipulate the immune response and 
increase cell-mediated immunity to the co-administered HIV vaccine antigen 
( Calarota and Weiner, 2004 ). 

    Consideration for insert selection 

  When genetic inserts are considered for vectors, the biological diversity of HIV 
becomes a signifi cant issue. One the major challenges of the HIV infection and 
epidemic is the signifi cant viral diversity of the target pathogen. HIV has two 
major types, HIV-1 and HIV-2, with HIV-1 having 10 subtypes or clades. The rate 
of mutation is so quick that the diversity of virus circulating within an infected 
individual’s blood may be broader than the genetic diversity of infl uenza circulat-
ing worldwide ( Figure 3.4   ) ( Korber  et al ., 2001 ). It is also unclear that inserts 
based on a single clade or several limited clades will provide protection against 
genetically diverse isolates. Although the responses generated by natural infec-
tion have been shown  in vitro  to have cross-clade reactivity, this protection has 
not been demonstrated in humans ( Cao  et al ., 1997 ;  Coplan  et al ., 2005 ). 

  Several approaches are used to select the genetic inserts that might induce the 
broadest immune response and hopefully provide the best protection. Three pro-
posed design approaches for vector inserts are consensus sequences, ancestral 
sequences, and center-of-the-tree design. Consensus-sequence design uses the 
most common amino acid, among naturally occurring viruses, at each position 
in the genome for the insert being developed ( Gaschen et al ., 2002 ). Ancestral 
sequencing is based on a phylogenetic tree developed from known HIV sequences. 
Using maximum likelihood analysis, the most likely genetic make-up of the 
 “ ancestor ”  for these circulating viruses is hypothesized, and that sequence is used 
to develop inserts ( Gaschen  et al ., 2002 ). Finally, a center-of-the-tree design looks 
at all isolates from a subtype, fi nds one that is genetically most similar (closest to 
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the center of the diversity tree) to other isolates, and uses it as the basis for insert 
development ( Gaschen  et al ., 2002 ;  Mullins  et al ., 2004 ). 

    Vaccine trials 

  The initiation of HIV vaccine trial research received impetus from the US gov-
ernment as early as 1984. At that time, Margaret Heckler, Secretary of Health and 
Human Services, predicted that an HIV vaccine would be in human trials within 
2 years. Perhaps the greatest political push came from President Bill Clinton, who 
in 1997 challenged researchers to fi nd an effective vaccine within 10 years, evok-
ing imagery of John F. Kennedy and his challenge to the NASA science program 
to put a man on the moon. 

  There were many starts and stops in vaccine research, including attempts to 
develop various vaccine products. Early in vaccine research and development, 
attenuated or inactivated virus was considered too dangerous to use in humans. 
The most promising early candidate was an envelope glycoprotein gp120 candi-
date that induced antibody responses in vaccinated individuals. Although neutral-
ization of virus was seen using laboratory-adapted virus, the antibodies produced 
after vaccination failed to neutralize virus isolated from infected individuals. 
Because of this, the NIH decided not to fund further research into this approach. 
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Figure 3.4          Comparison of genetic diversity of global infl uenza in a calendar year, HIV 
in an individual, a single city cohort in 1991 and a single sub-Saharan country in 1997. 
Reproduced under BioMed Central Open Access license agreement; originally appeared 
in Garber et al . (2004).    
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However, as described in this next section, these studies (VAX003 and VAX004) 
were performed with other funding sources. 

    Past trials 

  Over 50 candidates have been tested in Phase I trials, with only about 20 pro-
gressing on to Phase II trials. There have only been two completed Phase III 
trials, both of which have used recombinant envelope glycoproteins to elicit anti-
body response. 

  Initiated in the mid-1990s, the fi rst of these trials (VAX004) studied a candi-
date vaccine with two clade B gp120 (AIDSVAX B/B) envelope glycoproteins 
as the antigenic stimulus. Conducted in North America and the Netherlands, 
this study enrolled individuals at high risk for sexually transmitted HIV. A par-
allel study (VAX003) enrolled intravenous drug users in Thailand using a can-
didate vaccine with one clade B and one clade E gp120 envelope glycolprotein 
(AIDSVAX B/E) as the antigenic stimulus. The results of both trials were disap-
pointing. Neither showed effi cacy ( Flynn  et al ., 2005 ;  Pitisuttithum  et al ., 2006 ). 
Immunologic studies of this product showed a robust and complex immune 
response that did not translate into protection ( Gilbert  et al ., 2005 ). In the North 
American and Dutch study (5095 men and 308 women at high risk due to sex-
ual exposure), infection rates were 6.7 percent in 3598 vaccine recipients and 7.0 
percent in 1805 placebo recipients. There was no difference in infection between 
vaccinees and those who received placebo with regard to viral loads, infecting 
viral strains, or the time to initiation of ART ( Flynn  et al ., 2005 ). In the study on 
intravenous drug users in Thailand, a total of 2546 volunteers were enrolled (of 
which 93.4 percent were male). The cumulative incidence was 8.4 percent, and 
there were no differences between the vaccine and placebo arms in infection rate 
or set-point viral load ( Flynn  et al ., 2005 ). 

  Although the trials were disappointing in their results, they were encouraging 
in their execution. The VAX trials showed that large-scale HIV trials could be 
conducted successfully in a variety of settings. 

  The STEP Study (Merck 023/HVTN 502) was a large Phase IIB trial using 
the Merck trivalent Ad5 vaccine with gag, pol and nef clade B inserts. This trial 
was conducted in the US, Canada, South America, Australia and the Caribbean, 
and enrolled 3000 individuals (1500 each vaccine/placebo) at high sexual risk for 
HIV acquisition. The objectives of this study were to determine if this vaccine 
could: (1) decrease acquisition of HIV, and (2) in those who became infected, mit-
igate the course of disease by decreasing the viral load set point. This study began 
enrollment in 2004 and completed enrollment in March 2007. 

  An interim analysis, done on the fi rst 30 per-protocol HIV infections in par-
ticipants with low pre-existing Ad5 immunity at time of enrollment, showed no 
effi cacy of vaccine. Further vaccinations were halted in September 2007. In an 
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intent-to-treat analysis of those who received at least one injection, there were 24 
HIV infections in 741 volunteers who received vaccine and 21 HIV infections 
in 762 volunteers who received a placebo. In the subgroup of volunteers who 
received at least two vaccines (at week 8 of the trial) and were HIV uninfected for 
the fi rst 12 weeks of the trial, there were 19 HIV infections in 672 volunteers who 
received vaccine and 11 HIV infections in 691 volunteers who received a placebo 
( Merck, 2007 ). Additionally, no difference was seen between the two groups in 
early viral load levels, a surrogate for disease progression. 

  After halting vaccinations, a number of  post-hoc  analyses were performed to 
further investigate the results of this trial. In a modifi ed intent-to-treat analysis, 
there was no difference detected in those participants without prior Ad5 immu-
nity. In the vaccine arm, there were 20 infections out of 382 participants. In the 
placebo arm, there were 20 infections out of 394 participants. Concerning, how-
ever, were the results that were seen in those participants with evidence of prior 
immunity to Ad5 at the time of the fi rst vaccination. In that group, there were 29 
infections out of 523 participants in the vaccine arm (infection rate of 5.5 percent) 
compared to 13 infections out of 528 participants in the placebo arm (infection 
rate of 2.4 percent). Details of the infections by Ad5 strata are shown in  Table 3.1   . 
Because of these fi ndings and the desire to maintain open communications with 
volunteers and the community, trial participants were unblinded to treatment 
assignment in November 2007, and those who received the vaccine were coun-
seled on potential enhanced risk of HIV acquisition. 

  A second trial using the same product in South African adults (a primarily 
clade C region), the Phambili study, was suspended when the interim results of 
the STEP study were announced. At that time, Phambili had immunized 800 
participants of a planned 3000 individuals. The Phambili trial was also trying to 

 Table 3.1        Number of HIV infections, and incidence per 100 person years follow-up, 
by stratum of adenovirus 5 titer prior to fi rst vaccination 

  Titer  Relative risk of HIV infections by pre-existing adenovirus 
type 5 titers 

� 18  18–200  201–1000   � 1000 

 Vaccine 1   20/382 (4.0)  8/140 (4.4)  14/220 (6.1)  7/163 (4.4) 
 Placebo 2   20/394 (4.0)  4/142 (2.2)  7/229 (3.0)  2/157 (1.2) 
 Relative risk  1.0  2.1  2.0  3.5 

  Reproduced with permission of Michael Robertson, Merck, Inc.  
1  Number of infections/total number of participants at risk.  
2  Incidence      �      Number of infections/number at risk  .



HIV Vaccines

71

determine whether this vaccine could decrease acquisition of HIV infection and, 
in those who became HIV infected, determine whether it would decrease the viral 
load set point and thereby mitigate the course of disease. Additionally, this study 
was meant to investigate whether vaccine effi cacy is affected by a mismatch 
between the clade of the vaccine insert and the clade of the circulating virus. This 
study began enrollment in January 2007 and was suspended in September 2007. 

  The data from these two trials are very complex, and analysis will continue 
for years. In those who became infected, HIV was not transmitted by vaccina-
tion but acquired by exposure to the virus from another individual. It is unclear 
if and how the vaccine caused enhanced acquisition; the disparity could have 
been caused by differential risk behavior in cohorts, a vaccine-induced biological 
event, or chance. Future vaccine constructs and trial designs will be impacted by 
these results and by further analyses of the data and specimens from the STEP 
and Phambili studies. 

    Ongoing and upcoming effi cacy trials 

  There are currently several ongoing or upcoming large Phase IIB (test-of-concept) 
and Phase III effi cacy trials. The largest trial to date is the Phase III trial RV 144 
or Thai Prime-Boost Trial. This trial is sponsored by the US military, the NIH and 
the Thai Ministry of Health. The regimen in this trial uses a recombinant canary-
pox vector (ALVAC-HIV vCP 1521) developed by Aventis Pasteur that elicits a 
cellular response as the initial vaccination and then boosts with the AIDSVAX 
B/E (a gp120 subunit vaccine) product used in VAXGEN 003. Vaccination was 
completed for this trial in 2006, which is now in follow-up. This study enrolled 
16,000 HIV-negative individuals in Thailand (8000 each vaccine/placebo) with a 
planned 3-year follow-up after vaccination. The primary objective is to evaluate 
effi cacy for the prevention of HIV acquisition. A secondary objective is to deter-
mine if those vaccinated who later acquired HIV have different disease progres-
sion as measured by HIV viral load and CD4 count over 3 years after infection 
( US National Library of Medicine, 2007 ). 

  (PAVE) a multinetwork collaboration involving the HVTN, IAVI, US Centers 
for Disease Control (CDC), US Department of Defense (DoD), and DAIDS. This 
group had planned a Phase IIB trial to study the VRC prime-boost regimen con-
sisting of a six-plasmid DNA prime (containing env from clades A, B and C, as 
well as clade B gag, pol and nef) given in three priming doses via Biojector®

and an Ad5 vaccine boost (containing env from clades A, B and C and a clade 
B gag/pol fusion insert). The primary objective of this study was to determine if 
this vaccine can decrease acquisition of HIV and, in those who become infected, 
decrease the viral set point and mitigate the course of disease. Due to the fi ndings 
of the STEP study, this trial will not go forward as planned. 
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    Early-phase trials 

  To date, over 200 trials have been performed using a variety of constructs. Of 
those, only fi ve regimens have progressed to 2b or 3 trials ( International AIDS 
Vaccine Initiative (IAVI), 2007 ). The early trials, which look primarily at cell-
based immunity, are testing a variety of delivery vectors, HIV inserts, deliv-
ery methods, and adjuvants. Concepts being tested in these early trials include 
heterologous prime-boost regimens, use of novel viral vectors (e.g. rare adeno-
virus vectors, MVAs, other pox vectors), novel DNA plasmids, multiclade or 
non-clade-B inserts, addition of cytokines or other adjuvants, and use of novel 
delivery or mechanical adjuvant methods. A list of currently ongoing Phase 
II and III trials is in  Table 3.2   . Details about Phase I trials can be found in the 
IAVI ( http://www.iavi.org ) or AVAC ( http://www.aidsvaccineclearinghouse.org ) 
databases.

    Organizations, costs, and funding 

  The breadth of organizations involved in the funding and operations of HIV 
vaccine research refl ects the enormity and international scope of the need for a 
preventative vaccine. In an effort to coordinate the global research effort, lead-
ing HIV vaccine scientists in 2003 proposed an HIV enterprise be formed to: 
(1) prioritize the scientifi c challenges to be addressed, as well as product devel-
opment; (2) devise an implementation plan for all components of HIV vaccine 
development; and (3) identify a plan for resources needed ( Klausner  et al ., 2003 ). 
Out of this policy paper, the Global HIV/AIDS Vaccine Enterprise was formed. 
The Enterprise seeks to accelerate the pace of HIV vaccine development in three 
ways: (1) by building a consensus of scientifi c priorities through the development 
of a continually updated scientifi c plan (published in 2005) that lists the road-
blocks and proposed methods of addressing the issues; (2) by mobilizing donor 
governments, private philanthropists and other potential sources of funding to 
help support the priorities identifi ed in the Enterprise’s strategic plan; and (3) by 
improving scientifi c collaboration and reducing the duplication of efforts through 
specialized forums and group meetings ( Coordinating Committee of the Global 
HIV/AIDS Vaccine Enterprise, 2005 ). 

  Many other agencies and networks have signifi cant involvement in HIV vac-
cine development and funding. These groups are listed in  Table 3.3   . 

  Funding for HIV vaccine research is the result of the joint efforts of govern-
mental agencies, private industry and philanthropic organizations. The biggest 
sponsor by far has been the US government (primarily through the NIH), which 
contributed approximately 70 percent of the $993 million invested in HIV vaccine 
research in 2006 ( HIV Vaccines and Microbicides Resource Tracking Working 
Group, 2007 ). Philanthropic organizations (such as the Bill and Melinda Gates 



 Table 3.2        Ongoing Phase II and Phase III HIV preventive vaccine trials (as of 1 November 2007) 1,2,3

 Trial name and description  Organizer/manufacturer  Site locations  Description of vaccine 

 Phase III 
RV 144:  A trial of live recombinant 
AVLAC-HIV priming with VaxGen 
gp120 B/E boost – enrollment complete 
and in follow-up 

 Walter Reed Army Institute of Research 
(WRAIR), Armed Forces Research 
Institute, Thai MoH, Thai AIDS Vaccine 
Evaluation Group. Manufacturers: 
Aventis Pasteur and VaxGen 

 Thailand  Live canary pox with a 
clade B env and gag-pol 
fusion boosted with a 
subunit clade B/E gp120 

 Phase II and IIB (test of concept) 
STEP and Phambili (HVTN 502 and 503):
Multicenter test of concept trial using 
3-dose regimen; enrollment and further 
vaccination suspended September 2007 

 Merck, US Division of AIDS (DAIDS), 
HIV Vaccine Trials Network (HVTN), 
South African AIDS Vaccine Initiative 
(SAAVI) 

 North and 
South America, 
Australia, and 
South Africa 

 Replicative incompetent 
Ad5 with clade B gag, pol 
and nef inserts. 

 Phase II       
HVTN 204:  Clinical trial evaluating the 
safety and immunogenicity of DNA 
plasmid vaccine followed by adenovirus 
boost; enrollment complete and in 
follow-up. 

 DAIDS, HVTN. Manufacturer: VRC  North and South 
America, South 
Africa

 VRC 6 plasmid DNA of 
ENV A, B and C plus 
clade B gag, pol, and nef. 
Boosted with Ad5 vector 
with a ENV A, B, and C 
and a gag-pol fusion insert. 

IAVI A002 : Placebo-control double-
blind trial evaluating the safety and 
immunogenicity of AAV vaccine 

 International AIDS Vaccine Initiative 
(IAVI). Manufacturer: Targeted Genetics 

 South Africa, 
Uganda, and 
Zambia

 Adeno-associated virus 2 
with a gag, pol, andΔ RT. 

ANRS VAC 18:  Randomized double-
blind trial evaluating the safety and 
immunogenicity of LIPO-5 versus placebo 

 Agence Nationale de Recherches sur le 
SIDA (ANRS). Manufacturer: Aventis 
Pasteur 

 France  5 lipopeptides containing 
CTL epitopes from gag, 
pol, nef 

1  IAVI Database.  http://www.iavireport.org/trialsdb/  (accessed 1 November 2007).  
2  AIDS Vaccine Clearing House.  http://aidsvaccineclearinghouse.org/  (accessed 1 November 2007).  
3  Duerr  et al . (2006).  



 Table 3.3        Organizations involved in HIV vaccine research 

 Name  Description  Location 

 Aaron Diamond AIDS 
Research Center (ADARC) 

 Non-profi t basic and clinical science research organization affi liated with 
Rockefeller University 

 New York, NY, USA 

 AIDS Vaccine Advocacy 
Coalition (AVAC) 

 Non-profi t community- and consumer-based organization that uses public 
education, policy analysis, advocacy and community mobilization to accelerate 
the ethical development and global delivery of AIDS vaccines and other HIV 
prevention option 

 New York, NY, USA 

 Armed Forces Research 
Institute of Medicine 
(AFRIMS)

 Combined entity of the US and Thai militaries dedicated to infectious disease 
research

 Bangkok, Thailand 

 Agence Nationale de 
Recherches sur le SIDA 
(ANRS)

 French national public AIDS agency  Paris, France 

 Centers for Disease Control 
(CDC)

 Part of the US Department of Health and Human Services dedicated to all 
aspects of public health 

 Atlanta, GA, USA 

 Division of Acquired 
Immunodefi ciency Syndrome 
(DAIDS) 

 Division of the National Institutes of Allergy and Infectious Diseases (NIAID) 
dedicated to all aspects of HIV research 

 Bethesda, MD, USA 

 European Union  A political and economic community composed of 27 member states primarily
located in Europe 

 Brussels, Belgium, 
and Strasbourg, 
France 

 The Global HIV Vaccine 
Enterprise 

 An alliance of independent organizations around the world dedicated to 
accelerating the development of a preventive HIV vaccine through a (1) shared 
scientifi c plan, (2) increased resources, and (3) greater collaboration 

 Seattle, USA 
(moving to New 
York, NY) 



 HIV Vaccine Trials Network 
(HVTN)

 DAIDS-sponsored international collaboration network of clinical research sites, 
centralized laboratories, and statistical and data management facilities, dedicated 
to HIV vaccine research 

 Seattle, WA, USA 

 International AIDS Vaccine 
Initiative (IAVI) 

 Not-for-profi t, public–private partnership of international clinical research 
sites and vaccine developers with a primary mission of developing a safe and 
effective HIV vaccine 

 New York, NY, USA 

 National Institute of Allergy 
and Infectious Diseases 
(NIAID)

 One of 27 institutes of the NIH, NIAID’s primary mission is in research to 
understand, treat, and prevent infectious, immunologic and allergic diseases 

 Bethesda, MD, USA 

 National Institutes of Health 
(NIH)

 Part of the US Department of Health and Human Services, NIH is the primary
federal agency for conducting and supporting medical research 

 Bethesda, MD, USA 

 South African AIDS Vaccine 
Initiative (SAAVI) 

 Was established to coordinate the research, development, and testing of AIDS 
vaccines in South Africa; SAAVI is part of the South African Medical Research 
Council and is funded by the South African government 

 South Africa 

 US Military HIV Research 
Program (USMHRP) 

 Dedicated to HIV vaccine development, prevention, disease surveillance, and 
care and treatment for HIV; part of WRAIR 

 Washington, DC, 
USA

 Dale and Betty Bumpers 
Vaccine Research Center 
(VRC)

 Part of the NIH under the NIAID, VRC was established to facilitate research in 
vaccine development and is dedicated to improving global human health through 
the rigorous pursuit of effective vaccines for human diseases (not only HIV); 
it was established by former President Bill Clinton as part of an initiative to 
develop an AIDS vaccine 

 Bethesda, MD, USA 

 Walter Reed Army Institute of 
Research (WRAIR) 

 The US Department of Defense and Army biomedical research arm, whose 
mission is stated as the development of the knowledge, technology and medical 
material that sustain the combat effectiveness of the warfi ghter 

 Washington, DC, 
USA

 World Health Organization 
(WHO)

 The directing and coordinating authority for health within the United Nations 
system, the WHO is responsible for providing leadership on global health 
matters, shaping the health research agenda, setting norms and standards, 
articulating evidence-based policy options, providing technical support to 
countries, and monitoring and assessing health trends 

 Geneva, Switzerland 
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Foundation), European governmental agencies and the commercial sector (prima-
rily large pharmaceutical manufacturers) accounted for about 8–9 percent each 
of funding, with the remainder coming from other public sector organizations. 
Although steadily increasing between 1997 and 2004, US governmental funding 
was level from 2005 onward. Funding is spent on a variety of activities. In 2005, 
approximately 38.1 percent of funds were allocated to preclinical research, 25.7 
percent to basic science research, 21.9 percent to clinical research, 13.1 percent 
to cohort and site development, and 1.3 percent to advocacy and policy develop-
ment ( HIV Vaccines and Microbicides Resource Tracking Working Group, 2007 ).  

    Ethical considerations 

  A number of ethical issues arise in the conduct of HIV vaccine research, espe-
cially issues related to trials in locations with limited resources, inconsistent 
medical care, and poor access to treatment and medication for HIV-infected indi-
viduals. Ethical principles of autonomy, benefi cence and justice (combined with 
international human rights norms) impart signifi cant responsibilities and obliga-
tions to those who conduct HIV vaccine trials ( Tarantola  et al ., 2007 ). As with 
any trial, HIV vaccine trials are obliged to use methodology in accordance with 
Good Clinical Practice (GPC) guidelines, follow accepted standards in the protec-
tion of human subjects, and insure, through careful monitoring, the safety of trial 
participants. Furthermore, many of the groups conducting these trials have taken 
on the added responsibilities of providing aggressive HIV acquisition and sexu-
ally transmitted infection (STI) risk-reduction counseling, treating STIs in trial 
participants, supplying barrier and hormonal contraception, and even arranging for 
or providing procedural interventions (such as circumcision), all with the goal of 
reducing acquisition of HIV among trial participants. An additional issue, with-
out clear guidance for trial sponsors, involves the responsibility of medical care 
for participants. Most care related to trial-associated events is provided by spon-
sors and researchers. Beyond that, however, stakeholders differ regarding the level 
of care that can be provided. Sponsors and investigators are concerned about the 
feasibility and the fi nancial, human and structural resources that would be needed 
to provide extensive medical care to a large group of participants in resource-lim-
ited settings. Additionally, the principals of equipoise and undue infl uence between 
trial participants and the rest of the hosting community might arise if participants 
were to receive care that was superior to that of the surrounding community. 

    Multiclade issues 

  Developing  “ clade-specifi c ”  vaccines would be diffi cult, impractical and costly. 
International travel is such that even if one could be vaccinated against the 
predominant clade in one’s own region, the possibility of exposure to another 
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clade is real. This problem evokes the ethical challenge of developing vaccines 
that are likely to be effective in the region where they are tested, yet have broad 
enough immune coverage to be effective in other regions. 

    Oversight and review 

  As in any trial, proper oversight, regulation and protection of human subjects are 
essential. Regulations and requirements may vary by country. It is important to 
have independent and competent scientifi c review within each country ( UNAIDS, 
2000 ). 

  Informed consent is crucial for prospective volunteers, and must include the 
following: 

●      reasons for the research;  
●      questions researchers are trying to answer;  
●      procedures done during the trial, and how long the trial will last;  
●      risks involved; 
●      possible benefi ts;  
●      alternative interventions;  
●      mention of the participant’s right to leave the trial at any time ( AIDS Vaccine 

Advocacy Coalition, 2007 ).    

  This process should be ongoing, and should involve continued counseling and 
updates as new information is available related to the trial product or HIV in 
general.

  Local or central Institutional Review Boards (IRBs) or Ethics Committees 
constitute independent groups of scientists and lay people charged with protect-
ing subjects ’  rights. By critically examining all aspects of a study prior to imple-
mentation and evaluating new information, an IRB can make recommendations 
or even stop trials. A Data and Safety Monitory Board (DSMB) can act as an 
additional group tasked with protecting participants and maintaining study integ-
rity. This group can include scientists and statisticians, independent of the trial, as 
well as community members, ethicists and clinicians. The DSMB reviews study 
safety and effi cacy data regularly during the trial. This review is usually done 
with knowledge of treatment assignment to ensure that the participants are not 
exposed to undue risk. The DSMB can recommend that the trial be modifi ed or 
stopped if there are safety concerns or if certain predetermined criteria are met 
showing effi cacy or no effect. 

  A number of the internationally recognized codes developed after Nazi 
experimentation during World War II are used in HIV vaccine trials, including 
the Nuremberg Code (1947), the Declaration of Helsinki (1962), The Belmont 
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Report (1979), the Council for International Organizations of Medical Sciences 
(CIOMS) Guidelines (1982), and Ethical considerations in HIV preventative vac-
cine research (UNIADS Guidance Document, 2000). 

    Confi dentiality and social harms and benefi ts 

  As with any trial, confi dentiality is imperative for enrollment, retention and main-
taining ethical standards. Stigma associated with participation in HIV vaccine tri-
als persists in certain communities. 

  Trials generally assess harm and benefi t, both perceived and actual, that par-
ticipants experience. Issues can include discrimination, access to care, and the 
impact on personal and professional relationships. Assessment of these potential 
social harms and benefi ts can help guide trial conduct and design of future trials. 

    Community involvement 

  As outlined in the UNAIDS guidance document on the conduct of HIV vac-
cine trials, involvement of affected communities should occur early in vaccine 
trial development. This relationship should not be one-way or occur in a single 
encounter, but should be an ongoing process of information-sharing throughout 
a trial. This collaboration can be accomplished through the use of focus groups, 
engagement of community leaders, or development of a Community Advisory 
Board (CAB) composed of community members who provide input, leadership 
and guidance at every step of the research ( AIDS Vaccine Advocacy Coalition, 
2007 ). Advantages of early community engagement include the following: 

●      obtaining information on health beliefs of study populations;  
●      getting input into protocol design that refl ects community needs;  
●      obtaining input into appropriate informed consent documents and process;  
●      receiving assistance with developing risk reduction strategies;  
●      developing effective methods to disseminate information;  
●      establishing trust between the community and researchers;  
●      ensuring equality in choice of participants;  
●      guiding decisions with respect to treatment (both for vaccine related and 

unrelated healthcare issues) and duration of treatment; and  
●      equality in helping to assure resource provision and vaccine distribution. 

Careful, close and early community involvement is important to prevent mis-
understanding and mistrust.     

    Counseling in high-risk populations 

  Careful, consistent and extensive risk-reduction counseling is imperative for ethical 
and successful HIV vaccine trial conduct. Trial organizers and researchers should 
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make every effort to prevent HIV infection and high-risk behavior through: (1) in-
depth counseling on risk factors associated with HIV acquisition, such as STDs; 
(2) counseling on the use of barrier methods, particularly condoms, as a method 
to prevent acquisition and transmission of HIV; (3) counseling on the sharing of 
drug paraphernalia and the availability of needle exchanges; and (4) explicit warn-
ings that the vaccine being examined has not been proven to prevent, and may not 
prevent, HIV infection, and may make participants more prone to acquiring HIV 
infection. By facilitating procedures and behaviors that decrease transmission and 
acquisition of HIV (such as circumcision, safe-sex counseling, condom distribu-
tion, post-exposure prophylaxis, and identifi cation and treatment of sexually trans-
mitted infections), researchers may decrease the incidence of HIV infection within 
their study populations and subsequently increase the sample size necessary to 
reach certain endpoints and increase trial cost. However, they will meet a moral 
imperative to make every effort to protect participants. 

    Care of infected volunteers 

  Perhaps one of the most diffi cult issues facing researchers in all HIV preven-
tion trials is the subsequent care of volunteers who become infected, especially 
in resource-limited settings. In 2003, leaders of the HIV vaccine research com-
munity stated their position that those performing HIV vaccine research have 
a moral imperative to ensure that participants who became HIV infected have 
access to therapy ( Fitzgerald  et al ., 2003 ). The logistics and ethical issues of dis-
tributing this care in resource-limited settings are complex. Issues that need to be 
addressed and resolved include: 

●      equivalence of care in local areas among vaccine trial participants and 
non-participants;  

●      funding/providing ART without further exacerbating discrepancies in 
resource-limited settings;  

●      undue infl uence in trial enrollment;  
●      adequate monitoring and care;  
●      assurance of uninterrupted supply of therapy; and 
●      the impact of insuring treatment on small trials conducted by groups with 

limited resources.      

    The future of HIV vaccine efforts 

  The future of HIV vaccine research will be greatly affected by the results of the 
current Phase IIB and III trials. The failure of the Merck Ad5 vector vaccine to 
prevent acquisition or reduce HIV viral load has raised questions about the utility 
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of these vectors and T-cell vaccine approaches. During the next several years, labo-
ratory research, and preclinical and early-phase clinical testing, will focus on these 
issues as well as addressing the concern over potential enhancement of HIV acquisi-
tion in those with pre-existing Ad5 immunity receiving an Ad5 vaccine vector. The 
information obtained about the effi cacy of vaccines based on cellular immunity will 
guide future development. Other issues that will be addressed in trials include: 

●      the use of DNA plasmids as immunogens;  
●      appropriate viral vectors (pox virus, adenovirus) and what serotypes to use to 

optimize immunogenicity;  
●      the effect of prior immunity to certain viral vectors on immunologic and clin-

ical response to vaccine (including effi cacy);  
●      cross-clade effi cacy and how specifi c vaccines protect against clades other 

than those from which particular inserts were developed;  
●      use of novel delivery devices and their effects on effi cacy and immunogenicity; 
●      the use of adjuvants in vaccines to improve effi cacy and immunogenicity; 

and, fi nally,  
●      the effects of vaccination on protection against infection, on mitigating infec-

tion, and on preventing transmission to others.     

    Conclusions 

  HIV vaccine development has been a challenging and daunting endeavor for 
scientists, public health offi cials and populations at risk. Many issues need to 
be addressed prior to the licensure of a vaccine. These issues include: (1) what 
impact a vaccine that mitigates disease but does not prevent infection might have, 
and what data would be necessary to support licensure of such a vaccine; (2) how 
such a vaccine would affect mucosal viral shedding and HIV transmission; (3) if 
effi cacious, how to incorporate such a vaccine into multifaceted prevention pro-
grams with vaccine as one prong; and (4) whether a slower progression of disease 
would aid the implementation of treatment programs in resource-limited settings 
by making the number of individuals needing therapy more manageable. 

  The next decade will provide the opportunities for these questions to be answered, 
and will likely see the proposal of a number of new questions as second- and third-
generation vaccines are developed. Multidisciplinary approaches with vaccination 
as just one strategy may ultimately lead to complete control of this pandemic. 
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  Increasingly, AIDS is becoming a disease of poverty and more particularly of 
women. It is now estimated that in sub-Saharan Africa young women are three 
times more likely to be HIV infected than age-matched males in the same com-
munity ( Quinn and Overbaugh, 2005 ). The impact of the  “ ABC ”  program on HIV 
incidence has been controversial. It may have worked in Uganda, but it is clear 
that in many settings abstinence is not happening, men are not being faithful, and 
they refuse to use condoms. This situation is further compounded by the high 
incidence of coercive sexual activity, including rape, and the low socioeconomic 
status of women ( Csete, 2004 ). As a consequence, it has been suggested that 
the ABC approach needs to be supplemented by focusing on  G ender relations, 
 E conomic empowerment and M  igratory behavior of male partners, or  “ GEM ”  
( Dworkin and Ehrhardt, 2007 ). Implementation of these types of structural inter-
ventions will require decades, and there is an urgent need to develop modalities of 
HIV prevention that can be used by women with or without partner consent. The 
holy grail of HIV prevention is a safe and effective HIV vaccine. However, with 
the recent closure of the Merck adenovirus Phase III study due to lack of effi cacy, 
the vaccine fi eld remains uncertain about the future. Vaccine trials are increas-
ingly moving towards evaluating their potential for disease modifi cation rather 
than disease prevention ( Duerr  et al ., 2006 ; see also Chapter 20). The unambigu-
ous determination that male circumcision signifi cantly reduces male acquisition 
of HIV infection is good news for men, but the operational roll-out and signifi -
cance for women of this intervention remains unclear ( Sawires  et al ., 2007 ; see 
also Chapter 17). In this setting, microbicides are an important prevention tech-
nology that is in a state of rapid evolution. 

  Microbicides are products (formulated as gels, sponges, fi lms or rings) that can 
be applied to the vaginal or rectal mucosa with the goal of preventing or signifi -
cantly reducing the acquisition of sexually transmitted infections (STIs), includ-
ing HIV. Zena Stein fi rst proposed the concept of a topical  “ virucide ”  that might 
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block HIV-1 transmission in 1990 ( Stein, 1990 ). The idea grew out of the repro-
ductive health research community and, not surprisingly, one of the fi rst products 
to be considered as a microbicide was the spermicidal agent nonoxynol-9 (N-9). 
Unfortunately, this agent was subsequently shown to be neither safe nor effective 
( Van Damme  et al ., 2002 ;  Hillier  et al ., 2005 ) as a microbicide, and development 
for this indication was terminated although it is still marketed as a spermicide. 
Despite this disappointing start, the fi eld continued to evaluate microbicide can-
didates. The fi rst generation of microbicides included agents that were primarily 
detergents or surfactants, such as N-9, which damaged the viral envelope; prod-
ucts that enhanced vaginal defenses through mechanisms such as maintenance of 
vaginal acidity; or products that blocked the virus from attaching to cellular tar-
gets in the genital mucosa. Increasingly, the microbicide pipeline is linked to a 
growing understanding of the pathogenesis of HIV-1 transmission and the identi-
fi cation of viral and cell receptor targets ( D’Cruz and Uckun, 2004 ). At this point 
in time there are no licensed microbicides, and the HIV prevention fi eld is still 
waiting for the successful conclusion of a microbicide clinical trial to indicate 
that this strategy is feasible. The fi eld is complex both from a scientifi c and an 
operational perspective. There have been a number of recent setbacks where stud-
ies have undergone premature termination because of safety concerns or lack of 
effi cacy. These are discussed in more detail below, as they provide useful case 
studies regarding microbicide development. 

    The biological rationale for microbicides 

  Sexual transmission of HIV-1 is initiated when semen containing cell-free or cell-
associated virus is deposited in the vagina or rectum, or when virus passes from 
these compartments to the insertive partner ( Shattock and Moore, 2003 ). The 
exact mechanism of viral transmission remains uncertain, and may well involve 
multiple pathways. The vaginal epithelium is a stratifi ed squamous epithelium that 
does not possess a traditional receptor for HIV-1, but the vaginal tissue underly-
ing the epithelium contains multiple targets for the virus ( Figure 4.1   ). These tar-
gets include mucosal Langerhans cells (dendritic cells expressing the HIV-1 CD4 
receptor and the CCR5 co-receptor), T cells and macrophages. Passage of virus 
from the lumen to the cellular targets may be facilitated by binding of virus to 
dendritic cell projections that extend into the epithelial compartment, with sub-
sequent presentation to subepithelial target cells ( Shattock and Moore, 2003 ). 
A more mundane but equally likely explanation is that virus accesses the subepi-
thelial space through epithelial breaks caused by local trauma and/or STIs. This 
would help explain the increased risk of HIV-1 transmission associated with the 
presence of concomitant STIs such as HSV-2 infection ( Corey  et al ., 2004 ). The 
morphology of the genital tract epithelium changes at the endocervical junction, 
where the stratifi ed squamous epithelium transitions to a single layer of columnar 
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epithelium ( Figure 4.1 ). This area is probably much more vulnerable to HIV-1 
infection. Following initial infection, local viral replication is followed by dissem-
ination of virus to the regional lymph nodes, at which point systemic infection is 
established. Animal models have suggested that initial infection can occur within 
1 hour of exposure, and dissemination within 24 hours ( Hu  et al ., 2000 ;  Veazey  
et al ., 2003 ). A successful microbicide will have to address these challenges. In 
particular, it will have to (1) outdistance the virus (protect mucosal surfaces at 
risk of HIV-1 transmission), (2) outlast the virus (provide an adequate therapeutic 
window such that virus cannot infect once local concentrations of a microbicide 
fall below a therapeutic level), and (3) prevent dissemination of infected cells 
from the local mucosa to the regional lymph nodes. Whilst these challenges may 
seem insurmountable, they are compensated for by the fact that HIV-1 infection 
is a relatively ineffi cient process and that the female genital tract is a relatively 
small anatomical area to protect. 

  Protecting the rectal compartment is a more challenging problem. A single 
layer of columnar epithelium lines the rectosigmoid. Anal intercourse is often 
associated with local mucosal trauma, and the subepithelial lamina propria 
is rich in target cells. Many of these cells have an activated phenotype, which 
makes them extremely susceptible to HIV-1 infection ( Poles  et al ., 2001 ). This 
helps to explain why receptive anal intercourse carries the highest risk of HIV-1 
transmission. It is not clear which region of the rectosigmoid will require protec-
tion, and obviously this is a larger area to protect than the female genital tract. 
However, gastroenterologists routinely prescribe topical agents to patients with 
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Figure 4.1          Mucosal transmission of HIV-1 probably occurs through multiple pathways. 
Target cells in the subepithelial area include CD4 �  lymphocytes, macrophages, and den-
dritic cells. Mucosal infl ammation and epithelial disruption secondary to STIs increase 
the risk of HIV-1 transmission through recruitment of additional target cells    .
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infl ammatory bowel disease who have left-sided colitis ( Haghighi and Lashner, 
2004 ) and so there is a foundation of formulation science that may transfer to 
rectal microbicide development. Despite these scientifi c challenges, two recent 
monkey infection studies have shown that topical application of either cyano-
virin-N or tenofovir can signifi cantly reduce the incidence of infection following 
rectal exposure to SIV or RT-SHIV (monkey analogues of the human HIV virus) 
respectively ( Tsai  et al ., 2003 ;  Shattock, 2006 ). 

  A detailed discussion of the molecular interactions between HIV and its cel-
lular targets is beyond the scope of this chapter. However, recent insights into this 
process are proving critical in identifying new targets for the generation of highly 
specifi c antiviral microbicidal agents ( Klasse  et al ., 2008 ). 

    Microbicide development 

  A fundamental difference between the development of microbicides for HIV pre-
vention and the development of drugs for treating HIV infection is that in the 
former case trial participants are healthy HIV-uninfected individuals who are 
being evaluated, whereas in the latter case participants are HIV-infected indi-
viduals who may or may not have HIV-associated disease. The risk/benefi t 
ratio for HIV prevention using microbicides is focused on developing products, 
essentially without any adverse safety profi le, that are highly protective against 
HIV infection. In contrast, new HIV drugs may be licensed with known safety 
issues because the therapeutic value is perceived as greater than any safety prob-
lem. An additional hurdle for microbicides is that any mucosal infl ammation or 
genital irritation that occurs secondary to microbicide use might increase rather 
than decrease HIV transmission. In practice, this means that the ideal microbi-
cide needs to be inert from a safety perspective but highly potent from a viro-
logical perspective. It might be assumed that the extensive preclinical and early 
clinical assessment of candidate microbicide would be suffi cient to exclude the 
suboptimal products before moving into Phase IIB/III effectiveness studies, but 
unfortunately this may not be the case. Subtle immunological changes in the local 
genital mucosa, such as recruitment of target cells and increases in cellular recep-
tors for HIV, are not routinely evaluated in preclinical studies, but these potential 
changes may be suffi cient to increase the risk of HIV acquisition. Perversely, this 
enhanced risk of HIV acquisition may only be recognized in Phase IIB/III studies 
that evaluate the effectiveness of the microbicide in preventing HIV infection. An 
ideal candidate will quickly show a decreased incidence of new HIV infections 
in the active treatment arm compared to the placebo. However, to date Phase IIB/
III studies of N-9, C31G (Savvy®), cellulose sulfate and carraguard have shown 
no difference between active and placebo. Indeed, an increased incidence of HIV 
infection was observed in the active arms of the N-9, study and a trend towards 
increased infection was seen in the cellulose sulfate study. Despite theoretical 
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and actual concerns about the safety profi le of fi rst-generation microbicides, 
three large Phase IIB/III studies have been completed (Carraguard, Population 
Council) or are ongoing (PRO 2000 (0.5 percent) and Buffergel, Microbicide 
Trials Network HPTN-035 study; and PRO 2000 (0.5 percent and 2 percent), the 
UK Medical Research Council (MRC) MDP-301 study). These studies undergo 
frequent independent review, including unblinded assessment of the clinical data 
if needed. In February 2008, the UK MRC announced that enrollment into the 
2 percent PRO 2000 arm of the MDP-301 study would be stopped because the 
reviewers felt that there was insuffi cient evidence of benefi t to justify continuing 
this arm. More optimistically, the second generation of microbicide candidates 
(primarily HIV specifi c reverse transcriptase inhibitors) appears to be highly 
potent and less likely to induce mucosal infl ammation. 

  As discussed above, future microbicides should not cause epithelial damage, 
local irritation or disruption of local ecology, but should have a high selectivity 
index and, for certain classes, a high genetic barrier to resistance. Guidance docu-
ments for the preclinical and clinical phases of microbicide development have 
been published ( Mauck  et al ., 2001 ;  Lard-Whiteford, 2004 ;  US Food and Drug 
Administration, 2006 ). These studies need to satisfy the regulatory authorities that 
the sponsor is able to manufacture a product that is stable at the ambient tempera-
tures that might be anticipated in the developing world, which has no evidence of 
teratogenicity (the ability to induce fetal abnormality) or carcinogenicity (induce 
tumors), and is safe and effective. Clinical evaluation of systemic absorption is 
an important consideration, especially for the reverse transcriptase (RT) inhibi-
tor class of microbicide candidates, as this may have implications for both safety 
and the potential for resistance. Pregnant or lactating females and subjects with 
renal or hepatic impairment should be excluded from early phases of microbicide 
development. Clinical safety monitoring in microbicide trials usually includes 
physical assessment (including gynecological examination) and laboratory test-
ing. The frequency of evaluation will be higher in Phase I/II studies, to provide an 
early detailed assessment of product safety profi le. Phase I and II safety studies 
routinely involve monthly evaluations including colposcopy. Following review by 
a data and safety monitoring board (DSMB), the product then moves into the next 
phase (Phase IIB or III) to evaluate whether the product reduces HIV transmis-
sion. Here, the intensity of safety monitoring is signifi cantly reduced (quarterly 
evaluations and no colposcopy). One exception is the Phase IIB/III evaluation of 
RT microbicides, where monthly HIV testing may be required to reduce the risk 
of acquired HIV resistance in participants who seroconvert while receiving study 
product.

  Microbicide development is beginning to explore the concept of combination 
microbicides. In this situation, it is important to ensure that each component is 
contributing to activity, and that two products (or more) are not more toxic than 
the individual product. Given two products (A and B), the trial design would 
be A vs B vs AB vs vehicle, and the trial outcome would need to demonstrate 
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AB       �       A and AB      �      B. Unfortunately, the regulatory requirement to independ-
ently assess microbicide effectiveness for components of a combination product 
may result in signifi cant delays in completing the clinical trials needed to license 
combination products ( Coplan  et al ., 2004 ). 

  Unprotected anal intercourse (AI) is the primary risk factor for HIV trans-
mission in the MSM population, and drives much of the HIV epidemic in the 
Americas and Western Europe. However, the prevalence of AI in heterosexual 
couples is under-appreciated, and most commonly does not involve the use of 
condoms. A recent study of almost 13,000 heterosexual Americans documented 
35–40 percent prevalence of ever having practiced AI ( Mosher  et al ., 2005 ). The 
rectal mucosa is extremely vulnerable to HIV infection, and product that may 
have a reasonable safety profi le in the vagina may cause major problems in the 
rectum. However, once vaginal microbicides are available, it is clear they will be 
used in AI. As a consequence, there is a clear need to integrate rectal safety stud-
ies into vaginal microbicide development. 

  The rectal and vaginal compartments differ with respect to anatomy, histology, 
microbiology and physiology. The vagina is a relatively confi ned space, whereas 
the colon is an open-ended tube extending from the anus to the small intestine. 
Recent data suggest that semen simulants administered rectally may travel to the 
splenic fl exure, a region some 60       cm from the anus ( Hendrix  et al ., 2008 ). The 
potential implication of this fi nding is that a rectal microbicide may need to pro-
vide colonic protection from the rectum to the splenic fl exure. 

  The evaluation of candidate microbicides for rectal safety is a work in progress. 
Microbicides have been evaluated rectally in a number of animal model systems, 
including mice ( Phillips and Zacharopoulos, 1998 ) and non-human primates 
(         Patton  et al ., 2002, 2004, 2006 ). Epithelial damage is the main criterion for tox-
icity, but Zeitlin and colleagues have also documented increased vulnerability to 
infections such as HSV-2 as another index of microbicide toxicity ( Zeitlin  et al ., 
2001 ). Human intestinal explants provide a useful  ex vivo / in vitro  means to assess 
microbicide toxicity. Intestinal tissue is obtained from surgical resection speci-
mens or endoscopic biopsies and set up in culture. The test agent is added to the 
explant and incubated for a variable period of time. Assessment of cytotoxicity 
can be performed on the basis of histology or the MTT assay. Abner and Fletcher 
have both recently published detailed descriptions of this approach to toxicity 
assessment ( Abner  et al ., 2005 ;  Fletcher  et al ., 2006 ). 

  Human rectal safety studies are extremely limited. Tabet and colleagues 
evaluated N-9 but, interestingly, saw little histological evidence of toxicity ( Tabet 
et al ., 1999 ). One possible issue was that the collection of rectal tissue occurred 
12 hours after exposure, and N-9 induced epithelial disruption might be a very 
early phenomenon. In contrast, Phillips and colleagues clearly documented epi-
thelial damage using a combination of histology and collection of rectal lavage 
(       Phillips  et al ., 2000, 2004 ;  Sudol and Phillips, 2004 ). It is unclear what tech-
niques will be used in future rectal safety studies. Epithelial disruption may be a 
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relatively crude index of microbicide toxicity. It is conceivable that products may 
induce immunological changes (increased cell activation, cell recruitment, upreg-
ulation of HIV-1 co-receptors) that increase the risk of HIV transmission but are 
not apparent using standard histological techniques. Formal Phase I rectal safety 
studies with the RT-inhibitor UC-781 are currently ongoing, with data expected 
in 2008. 

    The microbicide pipeline 

  It is estimated that there are approximately 60–80 candidate microbicides in 
development ( McGowan, 2006 ). However, many of these candidates have only 
been evaluated in the test tube and have not progressed to animal or human stud-
ies. In addition, many candidates will have poor physicochemical properties for 
formulation or simply be too expensive to manufacture for a developing world 
market, and may never progress to preclinical or clinical studies. It has been esti-
mated that 10,000 candidates are needed to develop a single licensed drug. The 
major candidate attrition occurs at the discovery level, and so even if the microbi-
cide discovery pipeline has 50 candidates, this would be a fraction of the number 
that would be needed in a conventional pharmaceutical research platform. 
Pipeline expansion remains a major priority in the fi eld, especially as combina-
tion approaches become more established. 

  Microbicides can be classifi ed by their primary mechanism of action: 

    1.     Vaginal defense enhancers help maintain the vaginal pH in an acid range, or 
facilitate colonization of vaginal fl ora with lactobacilli.  

    2.     Surfactants or detergents disrupt microbial cell membranes.  
    3.     Entry or fusion inhibitors target viral epitopes or cell receptors (CD4, CCR5, 

CXCR4) to prevent the sequence of viral binding, fusion, and entry that leads 
to cell infection.  

    4.     Current replication inhibitors work by inhibiting HIV-1 reverse transcriptase 
and preventing viral replication. Some are already licensed for the treatment 
of chronic HIV infection; others have poor oral bioavailability and are being 
exclusively developed as topical microbicides.  

    5.     Finally, some products such as Praneem, an Indian polyherbal microbicide, 
have no clear mechanism of action.    

  The current and potential microbicide pipeline has been reviewed extensively 
( McGowan, 2006 ;  Klasse  et al ., 2008 ), and is summarized in  Table 4.1   . 

  Initial formulation of microbicides was based on product availability, and the 
current range of microbicides in late-stage clinical development is restricted to 
gel formulations. Other options include foams, suppositories, fi lms and vaginal 
rings (       Garg  et al ., 2003a, 2003b ;  Neurath  et al ., 2003 ;  Woolfson  et al ., 2006 ). 



 Table 4.1      Microbicide pipeline by class of action 

 Stage of 
development 

 Membrane 
disruption 

 Defense 
enhancers

 RT inhibitors  Entry/fusion inhibitors  Uncertain 
mechanism

  Clinical *    MucoCept 
Acidform™
Buffergel™

 Tenofovir 
TMC-120
UC-781
Carraguard™
-MIV-150

 Carraguard™ 
VivaGel™

 Cellulose acetate 
 phthalate 
Invisible condom™
PRO-2000

 Praneem™ 

 Preclinical 
discovery 

β -cyclodextrin 
 Nisin 
 Retrocyclins 
 Octylglycerol 
 Lactoferrin 

 MC1220 
 C-731, 988 
 PHI-236, 
 PHI-346 
 PHI-443 
 S-Dabo 

 C85FL 
 K5-N, OS(H)  &
K5OS(H)
 SAMMA 
 Novafl ux 
 Porphyrins 
 PSC RANTES  &
 RANTES analogues 
 BMS-806 
 BMS-378806 
 CMPD167 
 Cyclotriazadisulfonamide 
 Aptamers 
 ADS-J1 
 Zinc-carageenan 
 Plant lectins 
 Polystyrene sulphonate 
 C52L 

 ICAM-1 
 B12, 2G12 
 2F5, 4E10 
 CD4 IgG2 
 T20 
 T-1249 
 SCH-C, D 
 UK-427, 857 
 AMD3100 
 SFD-1 
 Bicyclams 
 Zinc fi nger 
 inhibitors 
 siRNA 
 Griffi thsia 
 Scytovirin 
 Soluble DC-SIGN 
 Nanobodies™ 

 Sodium rutin 
 sulfate 
 SPM8CHAS 
 BIL 
 PSMA / PEHMB 
 Magainin 
 PVAS 
 ZCS 

  Note: *  Microbicide candidates with planned, ongoing, or completed human clinical trials. 
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To some extent the choice of formulation is driven by the chemical characteristics 
of the microbicide candidate, consumer preference, performance characteristics 
of the fi nal product and economic considerations. Most microbicide studies now 
include detailed acceptability assessments of both female and male participants 
( Mantell  et al ., 2005 ;  Severy  et al ., 2005 ). Microbicide development now often 
includes assessment of rheological properties of candidate formulations ( Owen 
et al ., 2000 ) and  in vivo  imaging studies of gel coverage ( Pretorius  et al ., 2003 ; 
 Barnhart  et al ., 2004 ). Although the majority of studies have focused on vaginal 
microbicides, parallel rectal microbicide studies are now ongoing. 

    Challenges to microbicide development 

    Retention 

  Clinical trial retention can be defi ned as the proportion of patients who are evalu-
able for the primary study endpoint. Poor study retention can profoundly affect 
a study’s ability to demonstrate product effi cacy. As a general rule, the ratio of 
study endpoints to lost-to-follow-up rate (LFUP) should be greater than one. For 
example, in HPTN-035, an ongoing Phase IIB effi cacy study of PRO 2000 and 
BufferGel sponsored by the NIH, it has been estimated that the study will need 
to observe 192 new HIV infections to demonstrate effi cacy. Consequently, there 
should not be more than 192 participants lost to follow-up. With an enrollment 
base of 3220, retention rates will have to be  � 94 percent. This is clearly a major 
challenge for study execution. There can be diffi culties in tracking down partici-
pants, and the exercise can be costly and/or time-consuming. However, ongoing 
studies have been able to meet these demanding retention rates. 

    Adherence 

  Adherence is another important aspect of clinical trial conduct. Adherence can be 
defi ned as the proportion of participants who comply with the clinical trial pro-
tocol in terms of using the study product. In a study where microbicides were 
meant to be used in a coital fashion, this would mean that the participant used 
study product for each sexual act. Non-adherence can be due to a number of 
causes; clinicians may ask the participant to stop taking product because of an 
adverse event or because she is pregnant, or the participant may decide herself to 
stop taking product. As the number of participants off product increases, the abil-
ity to demonstrate product effectiveness falls. Put more directly, when 25 percent 
of participants are off product, the sample size needs to double to allow the study 
to demonstrate effectiveness. This course of action is clearly not possible, and so 
the impact of non-adherence is to lead to study failure. Increasingly, trialists are 
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being asked to develop more objective evidence of product adherence. In studies 
involving orally administered study products, it is possible to use electronic medi-
cation event monitoring systems (MEMS) ( Santschi  et al ., 2007 ). This approach 
is not possible with a gel product, but studies have been conducted in which an 
applicator-based dye test is used to provide information on whether the applica-
tor has been inserted intravaginally (       Wallace  et al ., 2004, 2007 ). A more sophis-
ticated approach might be to use vaginal rings manufactured with a microchip 
that could collect comprehensive information about insertion of the product and, 
possibly, sexual exposure. The concept of directly observed therapy (DOT) has 
been an important component of tuberculosis (TB) treatment programs ( Saltini, 
2006 ), and has been considered as a means of delivering antiretrovirals ( Mitty 
et al ., 2003 ). A modifi cation of DOT has been proposed as a means to monitor 
adherence in microbicide trials. This approach would probably involve daily con-
tact with the participants and collection of used applicators. A recent Cochrane 
assessment of effectiveness of TB DOT has produced equivocal results ( Volmink 
and Garner, 2006 ), and it is unclear how successful this approach might be in 
microbicide trials. 

    Pregnancy 

  Pregnancy is a major challenge in the execution and analysis of microbicide clini-
cal trials. Microbicide effi cacy studies require sexual activity, and pregnancy is 
one natural consequence of sexual activity. Unfortunately, pregnancy may affect 
participant retention and the power of the study to demonstrate an effect. Because 
microbicides are investigational agents and their effect on the human fetus is 
unknown, regulatory authorities mandate that once a woman is pregnant, she 
should not use the gel. An important issue that has recently emerged is the con-
cept of a chemical pregnancy. This is an event in which a woman has a positive 
pregnancy test, in the absence of clinical symptoms, which does not progress to 
parturition. This is partly a consequence of the use of exquisitely sensitive human 
chorionic gonadotrophin (hCG) tests in many studies. A signifi cant proportion of 
chemical pregnancies never proceed to delivery. A recent NIH-sponsored site pre-
paredness study (HPTN-055) followed cohorts of women for 1 year; in this study 
there were 105 pregnancies but only 32 (30 percent) reached the third trimester. 
Again, these data suggest there is a natural attrition rate for women becoming 
pregnant, and overzealous identifi cation of very early pregnancy (with the implied 
cessation of clinical trial participation) may be unnecessary and damaging to the 
integrity of microbicide clinical trials. The counter-argument is that the fi rst tri-
mester is the most vulnerable period for teratogenicity, and so it could be argued 
that this level of ascertainment is appropriate. One possible pathway through this 
challenging area is to ensure that reproductive toxicology is completed before 
effi cacy studies are initiated. In this setting, it would be possible to continue study 
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drug administration during pregnancy. A more practical approach is to optimize 
the use of contraception among trial participants. Contraceptive technology var-
ies in the ideal and typical pregnancy rates. Implantable hormonal methods are 
the most effective means of avoiding pregnancy, with a 0.05 percent pregnancy 
rate in the fi rst year of use. In contrast, condoms have an ideal rate of 2 percent 
but a typical rate of 15 percent. In HPTN-055, only 33 percent of the women 
were using implantable contraceptives at baseline, suggesting that signifi cant 
improvements in contraceptive behaviors are needed. Pregnancy remains one of 
the most important challenges in microbicide development and, clearly, innova-
tive approaches to addressing this issue are needed. 

    Viral resistance 

  Although RT microbicides have the potential to be highly potent and safe micro-
bicides, their Achilles ’  heel is likely to be the potential for inducing viral resist-
ance. HIV-1 is known to have an error-prone reverse transcriptase enzyme that 
leads to the production of 10 9 –10 10  potentially drug-resistant mutants each day. 
There is a signifi cant theoretical potential for the selection of resistant mutants 
when antiretroviral microbicides are used in individuals with HIV infection. The 
public health concerns focus on whether introduction of RT microbicides to a 
community might lead to an increase in the prevalence of HIV resistance among 
HIV-positive individuals and potentially limit their therapeutic options. A second 
concern is that individuals who seroconvert while on an RT microbicide might 
acquire primary resistance. The breadth of virological resistance will depend on 
the RT microbicide. Tenofovir is associated with the K65R mutation, which has 
a variable effect on drug sensitivity, whereas TMC-120 (dapirivine) might induce 
the K103N mutation, which may render individuals resistant to a whole class 
of NNRTI drugs. The latter scenario is clearly more worrying than the former. 
A fi nal concern is whether use of an RT microbicide would be effective if the donor 
virus carried the mutations listed above. Unfortunately, at this point in time we 
have very limited, if any, data regarding these questions. Mathematical models of 
both treatment of chronic infection ( Blower  et al ., 2005 ) and antiretroviral proph-
ylaxis of HIV-negative populations in the developing world ( Abbas  et al ., 2007 ) 
give grounds for cautious optimism. Standard genotyping methods are unlikely to 
identify mutant genomes if they are present at low frequency, and more sensitive 
methods are prohibitively expensive for all but the most preliminary studies. The 
current consensus within the fi eld is to proceed with caution. Trials should only 
be conducted on individuals who are known to be HIV negative, and whose sero-
logical status is confi rmed every month during the study. Any participants who 
seroconvert should stop taking the study product as quickly as possible and be 
carefully followed up in prospective observational studies. This is clearly not a 
viable public health strategy, and if RT microbicides are shown to be safe and 
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effective the logistical implications of confi ning their use to HIV-negative men 
and women will be challenging. RT microbicide-associated viral resistance is a 
concern, but the incidence of this problem is likely to be signifi cantly less than 
viral resistance associated with the treatment of chronic HIV infection in the 
developing world setting. 

    Socio-cultural perspectives on trial conduct in 
the developing world 

  Early phase development of candidate microbicides is routinely conducted in 
North America or Europe. Phase I and II clinical studies are traditionally under-
taken in populations at low risk of HIV infection, and these participants can be 
readily recruited in the developed world. In contrast, effectiveness studies (Phase 
IIB/III studies), where HIV seroconversion is the primary endpoint, need to be 
conducted in populations with an annual incidence of new HIV infections of at 
least 3 percent. Such populations can only be found in the developing world. As a 
consequence, the majority of Phase IIB/III research is conducted in sub-Saharan 
Africa. Microbicide research is focused on conducting clinical trials that will 
provide the basis for approval by regulatory agencies such as the Food and Drug 
Administration (FDA) in the US or the European Agency for the Evaluation of 
Medicinal Products (EMEA) in Europe. To meet this requirement, these stud-
ies have to be conducted at the same level of regulatory rigor demanded from 
pharmaceutical trials based in the US or Europe. This reality has signifi cant 
implications for microbicide research conducted in the developing world, and is 
discussed in more detail below. 

  It is clear that appropriate populations for Phase IIB/III research can be identi-
fi ed in the developing world. However, often there is limited or absent clinical 
research infrastructure to support such microbicide research. Basic structural 
requirements include a clinical examination area, laboratory support, pharmacy, 
and storage area for regulatory documents. More importantly, there is a critical 
need for local clinical staff with adequate training to conduct regulatory-grade 
research. In addition, sites need to develop a mechanism to integrate the local 
community into the research program through the development of groups such 
as community advisory boards. The development model that has evolved is for 
a graduated mentorship program. New sites are identifi ed and research centers 
are established through upgrading existing buildings or, in some cases, build-
ing new structures for clinical research. Staff are recruited and provided with 
appropriate training in research methodology, including the Good Clinical 
Practice (GCP) standards required by regulatory authorities. Sites are then ready 
to undertake preparedness studies that might include recruitment of the type of 
participants required for Phase IIB/III research, screening for STIs, pregnancy, 
and HIV seroincidence. Such studies are important in training staff and critical in 
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providing contemporaneous estimates on HIV seroincidence that will ultimately 
determine whether a site has an appropriate profi le for participation in late-stage 
microbicide trials. 

  Many of the endpoints in microbicide trials involve the use of laboratory tech-
niques and/or shipping samples to centralized laboratories located in the US or 
Europe. This requires that sites receive training and demonstrate profi ciency in a 
range of laboratory techniques. It also requires that sites have ongoing access to 
the reagents and equipment needed to perform these assays. Clearly, establishing 
and maintaining this level of functionality over time can be challenging. A major 
problem is retention of skilled staff for the duration of the study. These same 
issues relate to the clinical aspects of trial execution. Communication between 
sponsors and sites can be problematic in regions where Internet and telephone 
access may be limited or intermittent. Despite all of these potential pitfalls, many 
sites have been able to develop the required level of expertise, quality assurance 
and quality control to conduct regulatory grade microbicide research. 

  HIV prevalence rates of 30–40 percent are not uncommon in sub-Saharan 
Africa. A consequence of this is that when women are screened for Phase IIB/III 
microbicide studies, a signifi cant number will be found to be HIV seropositive. 
In many cases, this will be the fi rst time a woman fi nds out about her HIV status. 
This process places huge stress on clinic staff, who have to conduct pre- and post-
test counseling and arrange referral of seropositive women to medical services. 

  Microbicide trials are designed to characterize the safety and effi cacy of micro-
bicides. However, when these trials are conducted in the developing world, the 
participants are potentially exposed to adverse events associated with both study 
product as well as diseases that are prevalent in the local community, such as 
malaria, TB and gastrointestinal infections. This can present a challenge for the 
trial sponsors in interpreting safety data, but also for the research clinicians who 
need to fi nd mechanisms to provide treatment for women enrolled on the study. 
Participants bringing sick children to the trials site only amplify this problem fur-
ther. In the developed world, participants can routinely access health care outside 
the clinical research facility; however, in the developing world the trial site may 
be the only source of health care. Unfortunately, trials sites may lack the staff or 
resources to provide generic health care, and often sponsors such as the National 
Institutes of Health (NIH) may not allow their research funds to be used to sup-
port this type of clinical activity. 

  As mentioned above, a critical component in the development of trial site 
capability is the identifi cation, training and retention of skilled clinical trial staff. 
Unfortunately, once such individuals are fully trained they are very marketable, 
and may migrate to other clinical trial networks within the region or to more 
lucrative positions in the private sector. In some situations, there are simply very 
few in-country physicians and nurses. This gap can be transiently circumvented 
by the use of expatriate staff, but does little to develop the long-term viability of 
clinical sites. 
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  Phase IIB/III microbicide trials enroll HIV-seronegative participants. However, 
HIV-seropositive individuals will be identifi ed during the screening process. In 
addition, a number of participants will be anticipated to seroconvert during 
Phase IIB/III studies. It is the responsibility of the local trial site to identify local 
resources to provide clinical care for these people. The individuals who screen out 
prior to enrollment may have long-standing HIV infection and meet the require-
ments for initiation of ART. In contrast, individuals who seroconvert during the 
study may not require ART for many years after the initial infection. This presents 
the sponsors with two divergent problems. First, the sponsors need to have the 
ability to provide real-time access to ART to individuals with HIV infection who 
need prompt treatment. Secondly, they need to have a mechanism whereby indi-
viduals who seroconvert on study can be provided with ART at some point in the 
future ( Kim  et al ., 2006 ). This may be long after the study has been completed. 
Providing real-time access to ART is perhaps the easier of these two problems. 
Initiatives such as PEPFAR and the Global AIDS Fund have increased the avail-
ability of ART in the African sub-continent. More importantly, microbicide spon-
sors are using local availability to ART as a criterion for site selection. From an 
operational perspective, developing a mechanism to provide access to ART years 
after an individual seroconverts is more challenging. Some sponsors have cre-
ated foundations and others have provided access to private health insurance pro-
grams to address this need. Optimistically, it might be hoped that access to ART 
in Africa will be even more widespread in 5–10 years time. 

  The era of  “ safari ”  or  “ parachute ”  research, when investigators conducted tri-
als in the developing world for a brief period and left without establishing any 
ongoing infrastructure, has hopefully come to an end. In addition, the sense that 
clinical research in the developing world need not adhere to standards of practice 
in the developed world is clearly both unethical and unacceptable. Contemporary 
research should adhere to the same clinical and ethical standards irrespective 
of geographical location ( Varmus and Satcher, 1997 ;  Benatar and Singer, 2000 ; 
 Shapiro and Meslin, 2001 ;  Killen  et al ., 2002 ). However, experiences from 
the past have left a sense of suspicion among participants and clinicians in the 
developing world. Also, recent high-profi le termination of African pre-exposure 
prophyl axis (PREP) studies has highlighted the need for community educa-
tion about the nature of clinical research. Community engagement needs to be 
broad, and to extend from clinical trial participants to Ministers of Health in the 
countries where trials will be conducted. 

  Most studies will provide participants with reimbursement for expenses asso-
ciated with involvement in clinical studies. The intent is to cover items such as 
travel costs and childcare. The level of reimbursement is closely monitored by 
local Institutional Review Boards (IRBs) to avoid the possibility of fi nancial 
inducements to participate in clinical research. Unfortunately, even very modest 
levels of reimbursement might be considered as providing inappropriate induce-
ment for participants in the developing world. Financial inducements can be 
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quantifi ed and hopefully avoided, but more subtle pressures exist, such as the 
availability of health care to participants. Ultimately this is a diffi cult problem, 
and best addressed by local research staff who are optimally positioned to deter-
mine ethical equipoise. 

  Clinical research has not always been conducted under the most ethical cir-
cumstances. The extreme depravity of the experiments carried out in the Nazi 
concentration camps represents the most shocking example of medical malprac-
tice in recent history, but other examples of abuse can be found in the Tuskegee 
syphilis studies. As a response to these activities, a series of reports, including 
the Nuremberg Code, the Belmont Report, and the Declarations of Geneva and 
Helsinki helped defi ne a concept of Good Clinical Practice (GCP) whereby the 
conduct of clinical research placed the rights of human participants as the most 
important aspect of the research process. A key element of GCP is to ensure that 
study participants give informed consent to participate in the studies proposed. 
Informed consent is a process rather than a document, and should be reaffi rmed 
throughout the study. The generic consent document used in the West can be a 
15-page document, and clearly this has limited or no utility in a developing 
world setting where participants may have poor or no reading ability. Innovative 
responses to this problem include the development of other consent tools, and 
the use of quizzes to determine that participants understand the nature of the 
trial they are volunteering to participate in. Despite best efforts, there is always 
room for improving responses to the bioethical challenges raised by these studies 
( Moodley, 2007 ). 

  Despite these safeguards, local communities can often harbor suspicion about 
the nature of clinical research and the motivation of the scientists conducting the 
research. These suspicions are exacerbated by the reality that most research in 
the developing world is funded by governments and/or philanthropic foundations 
based in the developed world. Community doubts and suspicions can be signifi -
cantly diminished by outreach activities into the local community, and focused 
education on the research process. Unfortunately, when problems arise in clinical 
research the local community can quickly revert to a position of hostility towards 
ongoing studies. Two recent studies illustrate this point, and both relate to HIV 
prevention research. In August 2004 a Cambodian PREP study of Tenofovir was 
stopped prior to enrollment of any participants, and in February 2005 a second 
PREP study was closed prematurely in Cameroon ( Grant  et al ., 2005 ;  Mills 
et al ., 2005 ). In both cases, the premature termination probably resulted from 
com  munity concerns about the adequacy of informed consent and the availability 
of ongoing treatment for study participants who seroconverted. These concerns 
subsequently led to political intervention and the closure of the studies. In 
February 2007, two Phase III studies of the vaginal microbicide cellulose sulfate 
(CS) were stopped. Both studies planned to enroll approximately 2000 women. 
The fi rst study was based in Benin, India, South Africa and Uganda; the second 
was based in Nigeria. A scheduled interim analysis of the trial data from the fi rst 
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study demonstrated a disproportionate number of cases of HIV infection in the 
CS arm of the study, leading to premature closure of the study. Amongst the 1425 
women enrolled in the study, there were 41 seroconversions; 25 were in the cel-
lulose sulfate arm and 16 in the placebo arm. The difference was not statistically 
signifi cant, but clearly the product was not working to prevent HIV infection. 
A subsequent analysis of the data from the second study did not show the same 
problem, but did not suggest that CS had any effi cacy as a HIV microbicide and 
so the second study was also stopped. Subsequently, the local media character-
ized the studies as using South African women as  “ guinea pigs ” , suggested that 
hundreds of women had become infected on the study, and alleged that informed 
consent was inadequate and that no provision had been made to provide treat-
ment for women who needed antiretrovirals ( Ramjee  et al ., 2007 ). These cases 
are interesting because they illustrate how quickly communities, the media, poli-
ticians and in-country regulatory agencies can move from enthusiastic support for 
research to a position of antipathy and suspicion. It is unfortunate, but necessary, 
that Phase IIB/III HIV prevention trials are conducted in countries with a high 
incidence of new HIV infections. This can lead to a misperception that the spon-
sors are conducting trials that facilitate HIV infection. In fact, the contrary is true. 
When HIV prevention studies are conducted, the study participants almost always 
have a decreased risk of HIV acquisition compared to community members not 
enrolled in the study. The impact of repeated safer-sex counseling, screening for 
sexually transmitted infections and the provision of condoms all lead to a lower 
HIV incidence rate in the study participants. 

    Microbicides as part of the broader prevention agenda 

  Despite more than 25 years of health education and the widespread availability 
of condoms, the AIDS pandemic continues. In this setting, a range of behavio-
ral and biomedical interventions have been developed as possible approaches to 
HIV prevention. Behavioral interventions such as counseling have had limited 
success ( Koblin  et al ., 2004 ), and so attention is currently focused on biomedical 
approaches, including circumcision, pre-exposure prophylaxis (PREP), treatment 
of serodiscordant couples, and the use of acyclovir, vaccination and microbicides. 
It now appears that male circumcision is associated with a 50 percent reduction 
in the risk of acquiring HIV infection ( Auvert  et al ., 2005 ;  Bailey  et al ., 2007 ; 
 Gray  et al ., 2007 ;  Sawires  et al ., 2007 ). Pre-exposure prophylaxis, treatment of 
serodiscordant couples, and the use of acyclovir, vaccination and microbicides 
are still in the Phase IIB/III stage of development. However, preliminary results 
from these trials will start to emerge in late 2007. Any evidence of effi cacy in 
these studies will have important implications for the design of future prevention 
trials. As an example, the observation that circumcision reduces the risk of HIV 
acquisition has led to the suggestion that all male subjects in prevention trials 
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should be offered circumcision in addition to any other intervention. This will 
then likely decrease the incidence of new HIV infections in the study population, 
and the study sample size will have to be increased and/or participants studied for 
a longer period of time to determine whether an intervention works. The impact 
of circumcision on microbicide trials is less clear. Women enrolled in the study 
may have multiple male sexual partners, and the logistics of identifying, coun-
seling, and providing circumcision would be very challenging. 

  A more likely research scenario is that an effi cacy signal will be seen in another 
microbicide trial. At this time the degree of clinical equipoise that allows rand-
omization to a placebo arm will have been lost or signifi cantly reduced, and it 
may be necessary to consider redesigning ongoing studies to replace the placebo 
arm with an active compound. Again, as with circumcision, the net result will be 
to reduce the power of a study to detect a signifi cant result. The next 5 years will 
prove to be a fascinating period in the design of intervention trials. 

  Microbicide research is undergoing a period of rapid evolution. It is hoped 
that proof of concept data for fi rst-generation products will be available within 
the next 1–2 years. Meanwhile, research is ongoing to identify new pipeline can-
didates, improve formulations and develop combination products ( Veazey  et al ., 
2005 ). A critical step will be to develop products that do not have to be used in 
a coitally dependent fashion. The RT-inhibitor group of products may be suitable 
for this indication, and the development of ring delivery systems may allow prod-
ucts to be administered on a monthly basis. Currently, microbicides and vaccines 
are viewed as two very different modalities of HIV prevention science. However, 
microbicides may be used to deliver immunogens topically, and effectively func-
tion as mucosal vaccines. Another, more intriguing, possibility is that microbi-
cides may prevent viral infection but allow priming of the local immune system 
by live virus. This phenomenon has been seen in non-human primate studies 
( Shattock, 2006 ), and it is conceivable that it may occur in ongoing Phase IIB/
III effectiveness studies. Whether such immune responses would protect against 
infection in the absence of a microbicide is an important scientifi c question, and 
warrants evaluation in animal models. A more mundane, but critical, issue is to 
fi nd ways to reduce the cost of production for second- and third-generation micro-
bicide candidates. One innovative approach is to use plants to generate micro-
bicidal peptides such as cyanovirin ( Sexton  et al ., 2006 ). There is now breadth 
and depth to the development pipeline, although there is concern that some of the 
candidates may not be economically viable in the developing world because of 
the cost of production of these candidates. 

  First-generation products are still being evaluated in effectiveness trials. It 
is hoped that these studies will demonstrate a signifi cant, albeit modest, effi -
cacy against HIV-1. Results from the Population Council’s Phase III study of 
Carraguard were announced in February 2008, and failed to show any evidence 
of effi cacy although the product appeared very safe – an important consideration, 
as the Population Council is planning to evaluate a combination of Carraguard 
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and MIV-150 (an RT-inhibitor). Data from the HPTN-035 study (PRO 2000 
and BufferGel) is expected in 2009, and from the UK MRC PRO 2000 
study in 2010. It is hoped that subsequent antiretroviral microbicide candidates 
will have increased potency. The CAPRISA 004 study will evaluate the effi cacy 
of tenofovir gel when used in a coitally dependent fashion in a 980-participant 
study. 

  Until recently, the development of antiretroviral PREP and that of microbicides 
have been seen as quite distinct prevention strategies. However, the Microbicide 
Trials Network (MTN) will launch a study in 2008 that will combine both oral 
and topical delivery of antiretroviral agents. The MTN-003 or VOICE ( V aginal 
and O ral  I nterventions to  C ontrol the  E pidemic) study will randomize approxi-
mately 4200 women to receive a microbicide gel (1% tenofovir gel or placebo) 
or a tablet (Viread®, Truvada® or placebo). In contrast to the CAPRISA 004 
study, the VOICE study will use gel on a daily basis. The VOICE study is pow-
ered to compare placebo versus active agent in both the oral and topical arms, but 
has more limited power to compare oral versus topical therapy. Topical and oral 
PREP have theoretical advantages and disadvantages that will be evaluated in 
the VOICE study. It might be imagined that oral PREP may be more potent than 
topical delivery, while topical delivery may result in less adverse events. In addi-
tion, women may prefer to take a pill rather than to use a gel. A more important 
consideration is whether either modality might be more or less likely to result in 
evolution of antiretroviral resistance. At this point in time, all of these important 
questions remain unanswered. 

    Providing access to microbicides 

  A common theme in HIV prevention is the question of what happens when an 
intervention works, or, more specifi cally, how will intervention X be rolled out 
to community Y? As with other approaches to HIV prevention, the microbicide 
research community and, especially, the advocacy community are beginning to 
raise these questions ( Forbes and Engle, 2005 ). Much depends on the degree of 
effectiveness of the intervention. A microbicide with 30 percent effi cacy will 
be viewed with limited enthusiasm, whereas one with 80 percent effi cacy might 
become a priority for governments, international funding agencies and philan-
thropic foundations. A vaccine is probably the easiest intervention to roll out, but 
microbicides may be able to utilize available services such as family planning and 
STI clinics. Access will also depend on whether a product can be dispensed over 
the counter or requires medical supervision. Unfortunately, the RT microbicide 
family will, at least initially, need to be rolled out in a supervised fashion so that 
the HIV status of individuals and the community incidence of HIV resistance can 
be determined. 
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    Microbicide development remains a critical component 
of HIV prevention research 

  The developing world desperately needs an HIV-1 vaccine. However, despite 
more than 20 years of research and a current annual research budget of close to 
$1 billion, there is no evidence to suggest that any of the current candidate vac-
cines are likely to provide sterilizing immunity against HIV-1. The closure of two 
Phase IIB studies of the Merck MRKAd5 HIV-1 gag/pol/nef trivalent adenovi-
rus vaccine (HVTN 502 and 503) in October 2007 for lack of effi cacy has been 
another major setback in the fi eld. In addition, Padian and colleagues recently 
published the results of an innovative study to investigate whether the use of cer-
vical diaphragms and lubricant gel might reduce HIV infection ( Padian  et al ., 
2007 ). Unfortunately, this study, which enrolled almost 5000 women, also did not 
demonstrate effi cacy. Early in 2008 Celum announced the results of HPTN-039, a 
study that evaluated the effi cacy of HSV-2 suppression using acyclovir in prevent-
ing HIV acquisition. Sadly, this was another negative study. 

  Microbicides still have the potential to be a major component of the biomedi-
cal HIV-1 prevention portfolio. Despite a disappointing experience with N-9 and, 
more recently, cellulose sulfate, the microbicide research community continues to 
grow and mature. The focus is now on the development of candidates that target 
specifi c stages of viral infection that can be scaled up at an economically viable 
cost. The future probably lies in combination microbicides delivered in a coitally 
independent fashion. The critical challenge will be to fi nd suffi cient fi nancial 
resources to accelerate microbicide development. 
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  ART has drastically reduced HIV-associated mortality and improved the quality 
of lives of those living with HIV infection ( Palella  et al ., 1998 ;  Mocroft  et al ., 
2003 ). More recently, global initiatives to expand the use of ART in resource poor 
countries have achieved some degree of success (       UNAIDS, 2006, 2007 ). However, 
HIV prevention has not gone so well; for every person treated with ART four new 
people become infected ( WHO, 2007 ). The purpose of this chapter is to describe 
the ways in which ART can be used for prevention as well as treatment. 

    HIV transmission 

  The biology of HIV transmission has been reviewed in Chapter 2. The transmis-
sion of HIV depends on the infectiousness of the host and the susceptibility of the 
partner (Royce, 1997). The likelihood of transmission can be described in terms 
of  “ effi ciency ” , which varies greatly by the route of transmission and, for sexual 
transmission, the details of the sexual behavior. Transmission of HIV by all routes 
(Royce, 1997) has been most strongly associated with HIV viral load in the blood 
( Garcia  et al ., 1999 ;  Quinn  et al ., 2000 ;  Chakraborty  et al ., 2001 ;  Fideli  et al ., 
2001 ;  Tovanabutra  et al ., 2002 ;  Richardson  et al ., 2003 ;  Rousseau  et al ., 2003 ). 
The best empirical data related to sexual transmission of HIV comes from a study 
of Ugandan serodiscordant couples. In this study, the probability of HIV trans-
mission correlated directly with increasing blood viral load, and no transmission 
events were observed when HIV RNA was less than 1500       copies/ml ( Quinn  et al ., 
2000 ). This  “ concentration response ”  association between viral load and the risk 
of HIV transmission among serodiscordant couples was confi rmed in subsequent 
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studies in Zambia and Thailand ( Fideli  et al ., 2001 ;  Tovanabutra  et al ., 2002 ). In 
the latter study, no HIV transmission occurred when the viral load of the infected 
partners was less than 1094       copies/ml ( Tovanabutra  et al ., 2002 ). However, these 
studies are somewhat misleading because they were not designed to measure 
transmission events related to acute HIV infection, during which the blood viral 
burden is very high and transmission is very effi cient ( Pilcher et al ., 2001a ). 

    HIV in genital secretions 

  The association between HIV viral load and sexual transmission must refl ect a 
correlation between the concentration of HIV in genital secretions and in blood. 
While HIV concentrations in genital ( Coombs  et al ., 2003 ) and rectal secretions 
( Lampinen  et al ., 2000 ) correlate with levels of virus in the blood, the correlation 
is imperfect and unpredictable from sample to sample. The concentration of HIV 
in semen is generally lower than in blood ( Xu  et al ., 1997 ;  Coombs  et al ., 2003 ), 
but can equal or exceed that in blood in the setting of infl ammation as seen with 
STDs ( Cohen  et al ., 1997 ). The concentration of HIV in female genital secretions 
is greatly affected by the collection method used, with lower concentrations gen-
erally detected only intermittently ( Brambilla  et al ., 1999 ;  Coombs  et al ., 2003 ; 
 Cu-Uvin  et al ., 2006 ). Menses affects excretion of HIV, especially when cervico-
vaginal lavage is used to collect specimens ( Al-Harthi  et al ., 2001 ). HIV excretion 
can be correlated with HSV-2 activation, a potentially important fact given the 
remarkable prevalence of co-infection with HIV and HSV ( Wald and Link, 2002 ; 
 Serwadda  et al ., 2003 ). 

    Acute HIV infection 

  A signifi cant proportion of sexual HIV transmission appears to be driven by 
acute HIV infection ( Yerly  et al ., 2001 ;  Pilcher  et al ., 2004a ;  Wawer  et al ., 2005 ; 
 Brenner  et al ., 2007 ). Acute HIV infection represents the period following HIV 
acquisition during which HIV RNA and p24 antigen can be detected in the blood, 
when standard screening tests for HIV antibodies remain negative. Because 
HIV-specifi c immune responses, including HIV-specifi c antibodies, have not yet 
developed during acute HIV infection ( Rosenberg  et al ., 1997 ), viral replication 
continues unimpeded and results in very high levels of circulating virus (         Pilcher 
et al ., 2001b, 2004a ); greater than 1 million copies/ml in blood among acutely 
infected individuals in Malawi ( Pilcher  et al ., 2004b ). In the Rakai study, Wawer 
and colleagues reported that nearly half of HIV transmission events among HIV 
discordant couples occurred during early HIV infection ( Wawer  et al ., 2005 ). 
Greatly increased shedding of HIV virus in the genital tract occurs during acute 
HIV infection ( Figure 5.1    )  ( Pilcher  et al ., 2001b , 2007), and concurrent sexually 
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transmitted infections ( Cohen  et al ., 1997 ;  Ghys  et al ., 1997 ;  McClelland  et al ., 
2001 ) may play an important role. 

    ART pharmacology 

  The fi rst antiviral drug, zidovudine (AZT), was approved in 1987, and quickly 
demonstrated the feasibility and importance of antiviral therapy. Currently, 
more than 20 drugs are available, divided into classes by mode of action and 
used in  “ optimized ”  combinations ( Table 5.1    ).  ART predictably reduces HIV 
RNA in blood to undetectable levels ( Hogg  et al ., 1998 ). ART concomitantly 
decreases HIV RNA concentrations in blood and seminal plasma ( Vernazza 
et al ., 2000 ), female genital tract secretions ( Cu-Uvin et al ., 2006 ) and rectal secre-
tions ( Kotler  et al ., 1998 ). Such suppression can be sustained in blood and genital 
secretions over long periods of time in some patients ( Pereira  et al ., 1999 ;  Vernazza 
et al ., 2000 ); however, breakthrough shedding despite ART suppression of plasma 
viral load has been demonstrated ( Coombs  et al ., 1998 ;  Graham  et al ., 2007 ). 

  In a recent prospective study of female sex workers in Kenya, HIV-1 RNA lev-
els in plasma and in genital secretions declined rapidly and in parallel follow-
ing initiation of an ART regimen containing non-nucleoside reverse transcriptase 
inhibitors (NNRTI) ( Graham  et al ., 2007 ). However, virus was still detectable in 
cervical and vaginal secretions in half the subjects after 28 days of ART, suggesting 

wk4 wk8 wk16

Established HIV infection

1

3

5

7

9

CD4�350CD4�350

Acute HIV infection

lo
g 1

0 
 H

IV
-1

 R
N

A
 c

op
ie

s 
pe

r 
m

L 

Figure 5.1          Comparison of HIV viral load in blood and semen in acute versus chronic 
HIV infection. Box-and-whisker plots depict HIV-1 RNA levels in blood (gray) and 
semen (black), and were estimated of individual subjects by disease stage. Reproduced 
from  Pilcher  et al . (2007) , with permission. 
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 Table 5.1        Preferred and alternative regimens for initial antiretroviral therapy 
per the Department of Health and Human Services (DHHS) and IAS-USA 
guidelines ( Hammer  et al ., 2006 ;  Panel on Clinical Practices for the Treatment 
of HIV Infection and DHHS Guidelines, 2006 )

 Class  Medication  Recommendation 

 Nucleoside/nucleotide 
reverse transcriptase 
inhibitor (NRTI) 

 Tenofovir/emtricitabine       a,b

 Zidovudine/lamivudine       a,b

 Abacavir/lamivudine       a,b

   Didanosine and 
 lamivudine or 
 emtricitabine 

 Preferred (IAS-USA and 
DHHS)
 Preferred (IAS-USA 
 and DHHS) 
 Preferred (IAS-USA) 
 Alternative (DHHS) 
 Alternative (DHHS) 

 Non-nucleoside reverse 
transcriptase inhibitor 
(NNRTI) 

 Efavirenz c

 Nevirapine d
 Preferred (IAS-USA and 
 DHHS) 
 Preferred (IAS-USA) 
 Alternative (DHHS) 

 Protease inhibitor (PI)  Atazanavir plus ritonavir 
 Fos-amprenavir plus 
 ritonavir (twice daily) 
 Lopinavir/ritonavir a

 (twice daily) 
 Saquinavir plus ritonavir 
 Atazanavir e

 Fos-amprenavir 
 Fos-amprenavir plus 
 ritonavir (once daily) 
 Lopinavir/ritonavir a

 (once daily) 

 Preferred (IAS-USA 
 and DHHS) 
 Preferred (IAS-USA 
 and DHHS) 
 Preferred (IAS-USA 
 and DHHS) 
 Preferred (IAS-USA) 
 Alternative (DHHS) 
 Alternative (DHHS) 
 Alternative (DHHS) 
 Alternative (DHHS) 

  Adapted from  Eron and Hirsch (2007) .  
Notes:
a  Fixed dose combinations (FDC)  
b  emtricitabine may be used in place of lamivudine and vice versa (not available as FDC)  
c  efavirenz is not recommended for use in the fi rst trimester of pregnancy or in sexually active 
women who are not using effective contraception  
d  nevirapine should not be initiated in women with CD4 cell counts  � 250/mm 3  or men with 
CD4 cell counts � 400/mm 3
e  atazanavir should be boosted with ritonavir when given with tenofovir.  

persistent host infectiousness. In contrast, a cross-sectional study among men 
found that only 2 of 114 subjects with plasma HIV RNA  � 400       copies/ml had 
detectable HIV RNA in seminal plasma ( Si-Mohamed  et al ., 2000 ;  Vernazza 
et al ., 2000 ). STDs can increase genital tract shedding of HIV even in subjects 
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with ART suppression ( Sadiq  et al ., 2002 ). Furthermore, there is clearly com-
partmentalization of virus between blood and genital secretions, as indicated by 
discordant viral RNA levels ( Coombs  et al ., 1998 ;  Kovacs  et al ., 2001 ) and differ-
ences in viral phenotypes and genotypes between the two compartments ( Coombs 
et al ., 1998 ;  Ping  et al ., 2000 ;  Philpott  et al ., 2005 ;  Andreoletti  et al ., 2007 ). 

    ART in the genital tract 

  Antiretroviral agents differ greatly in their ability to penetrate the genital tract 
( Figure 5.2   ) ( Coombs  et al ., 1998 ;  Pereira  et al ., 1999 ;  Taylor  et al ., 2000 ;  van 
Praag et al ., 2001 ;  Chaudry  et al ., 2002 ;  Reddy  et al ., 2003 ;  Solas  et al ., 2003 ; 
 Ghosn  et al ., 2004 ;  Min  et al ., 2004 ;  Dumond  et al ., 2007 ;  Vourvahis  et al ., 2008 ). 
Since highly protein-bound antiretroviral agents achieve lower concentrations in 
genital tract than in blood plasma, affi nity for albumin and a 1 -acid glycoprotein 
may prevent penetration of antiviral agents into genital secretions. For example, 
with the exception of indinavir (which is only 60 percent protein bound), the con-
centrations of protease inhibitors in the male and female genital tracts are less 
than 10 percent and 50 percent, respectively, of those in blood plasma ( Figure 5.2 ).
The limited penetration of protease inhibitors into the genital tract may 
account for protease resistance in studies of HIV isolates from seminal plasma 
and vaginal lavage fl uid ( Eron  et al ., 1998 ;  Mayer  et al ., 1999 ;  Si-Mohamed 
et al ., 2000 ;  Solas  et al ., 2003 ). In contrast, most nucleoside/tide analogue reverse 
transcriptase inhibitors have a low degree of protein-binding and achieve genital 
tract concentrations two- to six-fold higher than in plasma ( Figure 5.2 ) ( Pereira 
et al ., 1999 ;  Taylor  et al ., 2000 ;  van Praag  et al ., 2001 ;  Chaudry  et al ., 2002 ; 
 Reddy  et al ., 2003 ;  Solas  et al ., 2003 ;  Ghosn  et al ., 2004 ;  Min  et al ., 2004 ; 
 Dumond  et al ., 2007 ;  Vourvahis  et al ., 2008 ). Most recently, compared to all other 
currently marketed antiretroviral agents, maraviroc has been found to have the 
highest exposure in cervicovaginal secretions relative to blood plasma (approxi-
mately 500 percent with steady-state dosing ( Dumond  et al ., 2008 ). Since mara-
viroc is 85 percent bound to plasma proteins, other physicochemical factors (e.g. 
lipophilicity) must also be important in dictating genital tract concentrations. 

    Phosphorylation of N(t)RTIs 

  The active component of nucleoside/tide analogue reverse transcriptase inhibi-
tors is the intracellular phosphorylated form, rather than the parent drug present 
in blood plasma. Studies quantifying the concentrations of active, intracellular 
phosphorylated forms of tenofovir, zidovudine and lamivudine in seminal mono-
nuclear cells have been reported ( Reddy  et al ., 2003 ;  Vourvahis  et al ., 2008 ). 
Intracellular tenofovir diphosphate concentrations are 5- to 10-fold higher in 
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seminal mononuclear cells than in peripheral blood mononuclear cells (PBMCs) 
( Vourvahis  et al ., 2008 ). Intracellular lamivudine triphosphate concentrations in 
seminal mononuclear cells are similar to those found in PBMCs, and intracel-
lular zidovudine triphosphate concentrations are approximately 50 percent of that 
found in PBMCs ( Reddy  et al ., 2003 ). 

    ART to Prevent Transmission of HIV 

  There are three ways ART can be used to prevent HIV transmission: by reducing 
HIV viral load in people who know they are infected, as post-exposure prophylaxis, 
and as pre-exposure prophylaxis both orally and as a topical microbicide 
(see Chapter 4). In each case, biological plausibility as well as clinical and 
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Figure 5.2      Antiretroviral drug levels in the male and female genital tract rela-
tive to blood plasma levels (ratio of genital to blood plasma levels). Data from  Pereira  
et al . (1999) ,  Taylor  et al . (2000) ,  van Praag  et al . (2001) ,  Chaudry  et al ., 2002 ,  Solas 
et al . (2003) ,  Reddy  et al . (2003) ,  Ghosn  et al . (2004) ,        Dumond  et al . (2007, 2008)  and 
 Vourvahis  et al . (2008) . 3TC, lamivudine; ABC, abacavir; APV, amprenavir; ATV, ata-
zanavir; d4T, stavudine; ddI, didanosine; DLV, delavirdine; EFV, efavirenz; ENF, enfuvir-
tide; FTC, emtricitabine; IDV, indinavir; LPV, lopinavir; NFV, nelfi navir; NVP, nevirapine; 
RTV, ritonavir; SQV, saquinavir; TDF, tenofovir; ZDV, zidovudine. 
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epidemiological data are needed to guide therapy. Issues common to the applica-
tion of ART for prevention include the potential changes in risk behaviors evoked 
by ART, fear of resistance, and public health relevance. 

    Effects of ART on Infectiousness 

  Without a doubt, the greatest potential for ART in HIV prevention lies in the abil-
ity of treatment to render the infected host less contagious. Nevertheless, the pub-
lic health considerations of ART have been largely ignored by this generation of 
health workers. 

  There are three lines of evidence to suggest that ART reduces infectiousness 
of treated patients: retrospective analysis, prospective observational studies and 
ecological data. In a retrospective study of HIV transmission among 436 serodis-
cordant couples ( Musicco  et al ., 1994 ), the relative risk from a man to his female 
partner was decreased among the 15 percent of men who took zidovudine mono-
therapy with more advanced disease (odds ratio 0.5, 95% CI 0.1–0.9). Another 
retrospective study evaluated HIV transmission events in 393 serodiscordant 
couples in the pre-highly active antiretroviral therapy (HAART), early HAART, 
and post-HAART periods (1991 to 2002), and found an 80 percent reduction in 
HIV transmission following the introduction of HAART (OR 0.14, CI 0.03–0.66) 
( Castilla  et al ., 2005 ). 

  Sexual transmission of HIV among couples lies at the root of the HIV epi-
demic. Recent massive household screening studies in Uganda demonstrated that 
a substantial number of unrecognized HIV infections and HIV-discordant cou-
ples could be detected. This is important, because ongoing transmission within 
discordant couples occurs at a rate of about 8–11 percent per year ( Kamenga  
et al ., 1991 ;  Allen  et al ., 1992 ;  Fideli  et al ., 2001 ). Accordingly, prospective stud-
ies of the effects of ART in discordant couples are particularly important. In a 
recent observational study of 1034 discordant couples in Zambia and Rwanda, 
the index partners in 248 couples received ART due to CD4 cell counts less than 
200 cells/ μ l ( Kayitenkore  et al ., 2006 ). Among the 42 partners who acquired HIV 
in this cohort since 2003, only two had an HIV-infected partner on ART. The 
risk of acquiring HIV in susceptible partners was decreased if their HIV-infected 
partner was receiving ART (OR 0.19, CI 0.05–0.80), and this fi nding persisted 
after adjusting for self-reported condom usage (adjusted OR 0.21, CI 0.05–0.80). 
A similar prospective observational study of Ugandan patients initiating ART 
reported a 98 percent reduction in the estimated risk of HIV transmission 
following the start of ART; a decrease from 45.7 to 1.0 transmission per 1000 
person-years in 454 of 926 participants with 2 years of follow-up ( Bunnell  et al ., 
2006 ). Although only 1 of 62 serodiscordant couples with 2 years of follow-up 
experienced a transmission event, interpretation of these results is limited because 
almost 50 percent of the initial cohort was excluded in the analysis. 
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  It should be emphasized that the observational studies described above are 
susceptible to the effects of unexpected modifi ers, including sexual behavior 
and condom use. In addition, the periods of observation are not long enough to 
determine long-term benefi t, or to detect transmission of resistance viruses (see 
below). Perhaps most importantly, the studies only include index subjects who 
require ART for low CD4 counts or advancing HIV disease, whereas ART for 
prevention might be used at a much higher CD4 count, especially in people at 
greater risk for transmitting HIV. The latter issue emphasizes the importance of 
marrying the therapeutic and public health benefi ts of ART. 

  Several ecologic studies which focused on the preventative benefi t of ART 
have been completed. In a large closed cohort of homosexual men in San 
Francisco, California, a 60 percent reduction in anticipated cases of HIV 
was attributed to availability of ART for infected sexual partners ( Porco  et al ., 
2004 ). A study from Taiwan showed a 53 percent reduction in the expected 
cases of HIV following the free provision of ART in 1997, also accred-
ited to the wider availability of ART in this country ( Fang  et al ., 2004 ). More 
recently, a study in British Columbia, Canada suggested that up to 50 per-
cent of expected incident HIV cases were averted by ART ( Montaner  
et al ., 2006 ). However, this conclusion may be limited, as a sharp decline in 
HIV among injection drug users was reported to offset an increase in HIV 
cases among Australian homosexual men during the study period ( Grulich, 
2006 ), implying that the decrease could have been due to changes in behavior 
among intravenous drug users and not the impact of ART on sexual transmission. 

  Ecological prevention benefi ts of ART have not been universal. In a city-wide 
analysis, no reduction in incident HIV infections among men who have sex with 
men (MSM) in San Francisco was observed despite widespread availability of 
ART ( Katz  et al ., 2002 ). Increases in HIV incidence were also found among 
homosexual men attending sexually transmitted disease clinics in Amsterdam, 
the Netherlands, from 1991 to 2001 ( Dukers  et al ., 2002 ), regardless of treatment 
roll-out. Increases in other sexually transmitted diseases in both settings ( Dukers 
et al ., 2002 ;  Katz  et al ., 2002 ) demonstrated considerable ongoing risk-taking 
behaviors in these populations, raising the question of whether the increased 
availability of effective ART prompted high-risk sexual behavior in the respec-
tive populations (see below and Chapter 10). Ecologic studies are greatly limited 
by their inability to relate the patients who receive therapy to the actual incidence 
or prevalence of HIV in the community, and the accuracy of HIV prevalence and 
incidence data in these settings are largely unknown. In addition, ecologic evi-
dence cannot directly correlate HIV transmission with HIV prevalence, since a 
small number of individuals with very high viral load (as seen in acute HIV infec-
tion) could account for a disproportionate number of incident cases ( Wawer  et al ., 
2005 ;  Brenner  et al ., 2007 ). Furthermore, substantial HIV transmission occurs 
because infected persons remain unaware of their HIV status, including virtually 
all individuals with acute HIV infection (       Pilcher  et al ., 2001a, 2004a ). 
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  Given the limits of observational and ecologic studies, a randomized, control-
led trial is needed to better defi ne the impact of ART on HIV transmission. The 
HIV Prevention Trials Network (HPTN) is currently enrolling subjects into the 
HPTN 052 randomized trial to evaluate the effectiveness of two different treat-
ment strategies to prevent the sexual transmission of HIV among 1750 serodis-
cordant couples (reviewed at www.hptn.org). HIV-infected partners with a CD4 
count between 350 and 550 cells/mm 3  are randomly assigned to initiate ART at 
enrollment, or to delay ART until their CD4 �  T-cell count falls below 250       cells/
mm3  or they develop an AIDS-defi ning illness. The study is designed to detect 
a 35 percent reduction in HIV transmission to sexual partners due to ART treat-
ment of HIV-infected subjects. Subjects are being followed on study for 5 years 
to compare long-term safety and tolerability, patient adherence to therapy, and the 
patterns and prevalence of antiviral resistance between the two ART strategies. In 
addition, this study compares the benefi ts of early versus delayed ART (ACTG 
5245) and examines some aspects of the biology of HIV transmission (CHAVI 
007). The study is projected to fi nish in the year 2012. 

    Prevention of mother-to-child transmission 

  ART prevents HIV transmission from mother to child (Chapter 17). ART to 
prevent vertical transmission has primarily been utilized to decrease maternal 
viral load prior to infant delivery ( Mofenson and McIntyre, 2000 ). However, 
an additional benefi t is observed when ART is given to neonates ( Guay  et al ., 
1999 ;  Moodley  et al ., 2003 ), demonstrating the benefi ts of post-exposure ART 
in infants. However, vertical and postnatal transmission of HIV is so unique as to 
preclude extrapolation of these results to other potential applications of PEP. 

    ART for post-exposure prophylaxis (PEP) 

  Three lines of evidence suggest ART can prevent HIV acquisition following 
exposure: the success of mother-to-child HIV transmission ( Connor  et al ., 1994 ; 
 Cardo  et al ., 1997 ;  Wade  et al ., 1998 ), animal studies ( Tsai and Follis, 1995 ;  Tsai 
et al ., 1998 ;  Le Grand  et al ., 2000 ;  Otten  et al ., 2000 ;  Cohen  et al ., 2002 ), and a 
case-control study of prophylaxis after needlestick injury in the health-care set-
ting ( Cardo  et al ., 1997 ). There are no clinical trials of antiretroviral effi cacy after 
sexual exposure to HIV .

    Post-exposure ART in animal models 

  HIV-1 replicates within mucosal dendritic cells following initial HIV exposure 
and before spreading via lymphatic vessels to cause systemic infection ( Spira
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et al ., 1996 ;  Hu  et al ., 2000 ;  CDC, 2001 ;  Zhang  et al ., 2004 ). Accordingly, the 
time between exposure and the systemic spread of HIV-1 (including ramp up 
viremia and seroconversion;  Figure 5.3   ) provides a critical opportunity to inter-
vene with antiretroviral therapy to prevent established HIV infection. 

  The rhesus macaque model ( Pauza  et al ., 1998 ) most often used to simulate 
and study HIV infection utilizes simian immunodefi ciency virus (SIV) infection 
or SIV/HIV chimeric viruses (SHIV) ( Sun  et al ., 2007 ). The SIV strain used, the 
concentration of virus selected and the mode of exposure (intravenous, vaginal 
or rectal) must be carefully noted in interpreting and comparing the results from 
studies of post-exposure ART in macaques. Currently, SIV sm  or SIV mac  variants 
are felt to most closely simulate the natural progression of human HIV-1 infec-
tion. Infection of rhesus monkeys with SIV sm  or SIV mac  leads to a period of high 
peak and set-point blood viral RNA levels, followed by a subsequent, gradual 
CD4�  T-cell decline, and the eventual development of opportunistic infections 
and neoplasms, similar to HIV-1 infection in humans. Chimeric SIV-HIV con-
structs which express the HIV-1 envelopes on a SIV backbone and reliably infect 
macaques have been developed; however, they have not simulated human infec-
tion as closely as SIV (see Chapter 3). 

  In early studies of post-exposure ART in macaques, a single, high-dose model 
of SIV or SHIV was employed (reviewed in  Hosseinipour  et al ., 2002  ) , but such 
high inoculum concentrations could override the potential protective effects of 
ART. More recently, a repeated-low-dose rectal exposure model which utilizes 
multiple inoculations with lower virus titers (3.8      �      10 5  viral particle equivalents) 
has been employed to more closely parallel high-risk human exposure and HIV 
concentrations in semen during acute HIV infection ( Otten  et al ., 2005 ;  Garcia-
Lerma  et al ., 2006 ;        Subbarao  et al ., 2006, 2007 ). 
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Figure 5.3          Dynamics of HIV-1 RNA levels in genital fl uid or plasma during acute HIV 
infection.
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  Results from SIV and SIV-HIV macaque experiments suggest that appropriate 
antiretroviral agents given in suffi cient concentration and for an appropriate dura-
tion after exposure can prevent HIV infection ( Tsai and Follis, 1995 ;  Tsai  et al ., 
1998 ;  Le Grand  et al ., 2000 ;  Otten  et al ., 2000 ). 

  Tenofovir has been used most extensively in the macaque model of post-
exposure prophylaxis, due to its effi cacy, tolerability and long half-life. Tenofovir 
prevented uncloned SIV mne  infection after intravenous challenge when given 
within 24 hours of exposure and continued for 10 days ( Tsai  et al ., 1998 ). In the 
same study, the maximal benefi t of tenofovir was observed when animals were 
treated promptly and for a full 28 days ( Tsai  et al ., 1998 ). Tenofovir also provided 
protection to macaques after intravaginal exposure when initiated within 36 hours, 
but 1 failure resulted when therapy was delayed until 72 hours following exposure 
( Otten  et al ., 2000 ). Despite such promising fi ndings, other animal studies using 
different ART drug combinations, inoculum sizes, and timing of drug initiation 
following exposure have reported less reliable protection in animals ( Le Grand  
et al ., 2000 ;  Cohen  et al ., 2002 ;  Hosseinipour  et al ., 2002 ; Heine, 2007; W. Heine, 
personal communication). It should be noted that the previous animal studies are 
limited by the small number of animals studied, and the failure to sacrifi ce the 
animals to prove that infection was averted. 

  Because HIV is very species tropic, other animal studies of HIV transmission 
have not been feasible to date. However, a novel SCID mice model recently dem-
onstrated the ability to infect bone marrow/liver/thymus (BLT) humanized mice 
following one intrarectal exposure ( Sun  et al ., 2007 ). Using this model, Sun and 
colleagues demonstrated HIV-1 infection in BLT mice, CD4 T-cell depletion in 
gut-associated lymphoid tissue (GALT) and AIDS-associated pathology in the 
infected mice. The model shows great potential for further study on prevention 
strategies, including pre-exposure prophylaxis ( Denton  et al ., 2008 ). 

    Post-exposure prophylaxis following occupational exposure 

  Post-exposure prophylaxis following occupational exposure to HIV is considered 
the standard of care in the United States ( CDC, 2001 ) and several other coun-
tries. However, evidence on the effi cacy of post-exposure ART to prevent human 
HIV transmission is limited to a single, small, retrospective case-control study of 
ART prophylaxis in health-care workers following needlestick exposures in 1994 
( Cardo  et al ., 1997 ). In this study, 33 health-care workers who seroconverted fol-
lowing percutaneous exposure were retrospectively identifi ed from national sur-
veillance programs in the United States, Italy, France and the United Kingdom, 
and compared with controls selected from 679 individuals who did not serocon-
vert after post-exposure prophylaxis. Zidovudine (and other antiretrovirals in 
a few cases) given to individuals after percutaneous exposure to HIV led to an 
81 percent risk reduction (CI 48–94%) in HIV seroconversion. Findings from 
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this single study resulted in the publication of widely-adapted guidelines for the 
use of ART following occupational HIV exposure by the Centers for Diseases 
Control and Prevention (CDC) in 2001 ( CDC, 2001 ), which were updated in 
2005 ( Panlilio  et al ., 2005 ). 

    Non-occupational post-exposure prophylaxis 

  Conducting randomized, controlled, clinical trials of post-exposure prophylaxis 
to prevent the sexual transmission of HIV in humans is not feasible because of 
the ineffi cient transmission of HIV per sexual exposure, and the prohibitive cost 
of enrolling the very large number of subjects that would be needed to establish 
benefi t. Such trials are also limited by the absence of information on, and the ina-
bility to confi rm, the HIV status in the majority of source cases ( Poynten  et al ., 
2007 ). Finally, the increasing worldwide adaptation of post-exposure prophylaxis 
guidelines after non-occupational HIV exposures likely precludes the possibility 
of a randomized, placebo-controlled trial for ethical reasons. Several institutions 
in the United States ( Kunches  et al ., 2001 ) and other countries ( Bernasconi  et al ., 
2001 ;  Almeda  et al ., 2002 ;  EURO-NONOPEP, 2002 ;  Giele  et al ., 2002 ;  Rey 
et al ., 2002 ;  Meel, 2005 ;  Vitoria  et al ., 2006 ;  Poynten  et al ., 2007 ;  van Oosterhout 
et al ., 2007 ) have established guidelines for the implementation of non-occupa-
tional post-exposure prophylaxis after HIV exposure. 

  In 2001, 14 countries established the European Project on Non-occupational 
Post-Exposure Prophylaxis for HIV (EURO-NONOPEP) to formulate more uni-
fi ed guidelines for post-exposure prophylaxis and to establish a prospective regis-
try of possible HIV non-occupational exposures ( Martin  et al ., 2005 ). The registry 
will be used to describe the use and safety of non-occupational post-exposure 
prophylaxis, and to evaluate its effi cacy and sustainability. In addition, the CDC 
released the fi rst US guidelines for non-occupational post-exposure prophylaxis in 
2005 ( Smith  et al ., 2005 ). CDC guidelines recommend the use of 3 antiretroviral 
agents for 28 days following high-risk sexual exposure to a known or suspected 
HIV-infected partner. As in the case of occupational exposures, prophylaxis is 
recommended only if initiated within 72 hours of exposure, but more prompt 
initiation is recommended. It should be noted that the recommendation to start 
ART within 72 hours of sexual exposure is based upon decreased post-exposure 
effi cacy in one trial of macaques with delayed ART ( Otten  et al ., 2000 ). 

    Clinical studies of non-occupational post-exposure 
prophylaxis 

  The use of ART prophylaxis following sexual exposures has met with cynicism 
due to cost ( Pinkerton  et al ., 1998 ;  Low-Beer  et al ., 2000 ), poor completion rates 
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in certain settings ( Wiebe  et al ., 2000 ) as well as the potential impact on sexual 
disinhibition. In the absence of prospective controlled trials, several feasibility 
studies on non-occupational post-exposure prophylaxis have been undertaken to 
assess acceptability, associated toxicity, adherence and impact on sexual behavior 
( Table 5.2   ) ( Wiebe  et al ., 2000 ;  Kahn  et al ., 2001 ;  Roland  et al ., 2001 ;  Cordes  
et al ., 2004 ;  Martin  et al ., 2004 ;  Schechter  et al ., 2004 ;  Garcia  et al ., 2005 ;  Meel, 
2005 ;  Roland  et al ., 2005 ;  Winston  et al ., 2005 ;  Poynten  et al ., 2007 ;  Shoptaw  
et al ., 2008 ;  Sonder  et al ., 2007 ). In general, studies suggest that post-exposure 
ART is acceptable given completion rates for a 28 day ART course ranging from 
64 to 100 percent. 

  The studies also revealed failures of non-occupational post-exposure prophylaxis 
to prevent HIV acquisition ( Table 5.2 ) ( Cordes  et al ., 2004 ;  Roland  et al ., 2005 ). 
One study evaluated 702 individuals in a US non-occupational post-exposure 
prophylaxis registry who received either 2 or 3 drugs for 28 days with 12 weeks 
of follow-up ( Roland  et al ., 2005 ). Of seven participants who seroconverted, four 
reported 100 percent adherence to ART therapy, suggesting prophylactic failure. 
Failure was associated with anal intercourse exposure and delayed initiation of 
treatment. Of note, three seroconverters initiated treatment more than 55.5 hours 
after exposure, and none of the seven seroconverters received triple drug therapy. 
The fi nding of a delay to prophylactic initiation is particularly concerning, since 
the majority of those who view themselves at risk for HIV infection do not start 
therapy promptly ( Kindrick  et al ., 2006 ), yet the macaque model suggests that 
early therapy may be critical ( Hu  et al ., 2000 ;  Otten  et al ., 2000 ). Although no 
conclusions can be made regarding the impact of dual versus triple ART regimens 
for prophylaxis in the study, the fact that all seroconverters in the trial received 
dual regimens lends some support to CDC recommendations for triple therapy 
for high-risk exposures. 

    Antiretroviral selection for non-occupational post-exposure 
prophylaxis

  With or without effi cacy data, non-occupational post-exposure prophylaxis is 
increasingly being used for prevention ( Poynten  et al ., 2007 ), and the selection 
of ART agents must consider the pharmacology of specifi c agents as previously 
discussed, as well as cost, tolerability and the presence or likelihood of resistance 
in source partners. 

  Pinkerton and colleagues have argued that the only cost-effective use of non-
occupational post-exposure prophylaxis might arise in the treatment of the 
highest-risk persons engaged in the most risky sexual act or unprotected anal 
intercourse ( Pinkerton  et al ., 2004 ). Obviously, such models of post-exposure 
prophylaxis are greatly limited by the absence of proof of benefi t and are bounded 
by assumptions about the degree of benefi t theoretically possible. 



 Table 5.2        Studies on antiretroviral non-occupational post-exposure prophylaxis  

 Reference  Study design  Study aim  Participants, 
n

 Participants 
repeating
course, %

 Participants 
completing
4-week 
regimen,  %

 Serocon-
versions, 
n

 Comments 

 Sexual exposure, IV drug use exposure, or both 

  Roland 
et al ., 
2001  a

 Cross-
sectional study 
of source 
participants 

 Evaluate accuracy of 
source participants ’  
report of HIV status 
and ART history 

   64 – – –   61% of source participants 
with 	 1 mutation on 
genotype testing 

  Kahn 
et al ., 2001  

 Prospective 
cohort 

 Feasibility study   401  12 b  78  0  Demonstrated safety and 
acceptability of 4-week 
nPEP regimen 

  Schechter  
et al ., 2004  

 Prospective 
cohort 

 Feasibility and effect 
on sexual behavior 

  200  24.9 c   89  1  No increase in high-risk 
sexual behavior 

  Martin 
et al ., 2004  

 Prospective 
cohort 

 Effect on sexual 
behavior 

  397  17 d –  0  No increase in high-risk 
sexual behavior 

  Cordes 
et al ., 2004  

 Case report  Report nPEP failure     1  0  100  1  Failure after anal 
intercourse exposure 
with triple, drug-sensitive 
regimen 

  Roland 
et al ., 2005  

 Retrospective 
analysis 

 Characterize HIV 
seroconversion 

  702 – –  7  4 of 7 non-responders 
reported 100% adherence; 
failure associated with 
unprotected anal intercourse 
and treatment delay 

  Winston  
et al ., 2005  

 Retrospective 
cohort 

 Tolerability comparing 
3 regimens 

  385 –   68–85  0  TDF–3TC–d4T regimen 
better tolerated than ZDV–
3TC or ZDV–3TC–NFV 
regimen 



  Poynten  
et al ., 2007  

 Prospective 
cohort 

 Characterize use 
and estimate HIV 
infections prevented 

 1552  –  80% of 
1146 with 

4-week data 

 0  Estimated that 0.9–9.2 HIV 
infections were prevented 

  Sonder  
et al ., 2007  

 Retrospective 
analysis 

 Evaluate trends, 
compliance and 
outcomes

  245 –  85  0  Used a single dose of 
nevirapine 200 { ts } mg 
followed by a 28-day course 
of AZT/3TC/NFV 

 Shoptaw 
et al ., 2007 

 Prospective 
cohort 

 Feasibility and safety 
study

   98 –  64  0  No increase in high-risk 
sexual behavior in this 
community based nPEP 
program 

 Sexual assault             

  Wiebe 
et al ., 
2000

 Prospective 
cohort 

 Program evaluation    71 –  11  0  Adherence associated 
with higher-risk exposures 

  Garcia 
et al ., 
2005

 Prospective 
cohort 

 Program evaluation   278 –  61  0  Adherence associated 
with dual regimens 

  Meel, 
2005

 Retrospective 
cohort 

 Evaluate 
acceptability and 
seroconversions 

  501 –  7  0  Dual therapy; only 1.4% 
of patients had repeated 
HIV testing at 12 weeks 

  Adapted from  Cohen  et al . (2007)  e

  Notes:   Dashes indicate that the data were not collected in the study. 3TC, lamivudine; ART, antiretroviral therapy; d4T, stavudine; IV, intravenous; NFV, 
nelfi navir; nPEP, non-occupational post-exposure prophylaxis; ZDV, zidovudine.  
a  Substudy of Kahn  et al . (7).  
b  Follow-up of 6 months.  
c  Median follow-up of 24.2 months.  
d  Follow-up of 12 months.  
e  The American College of Physicians is not responsible for the accuracy of this translation.  
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  In a study comparing rates of toxicity in uninfected individuals to rates among 
HIV-infected patients on treatment, a six-fold higher rate of ART toxicity and an 
eight-fold higher rate of discontinuation was observed in those taking ART for 
non-occupational post-exposure prophylaxis ( Quirino  et al ., 2000 ). Using an evi-
dence-based mathematical model, Bassett and colleagues suggested that two-drug 
post-exposure prophylaxis may be more effective than triple therapy in preventing 
HIV transmission because of its equivalent effi cacy and higher completion rates 
( Bassett  et al ., 2004 ). Additional studies have reported on the discontinuation of 
post-exposure prophylaxis due to adverse effects for occupational ( Ippolito and 
Puro, 1997 ;  Wang  et al ., 2000 ) and non-occupational prophylaxis ( Puro  et al ., 
2001 ;  Sonder  et al ., 2007 ). However, no difference was observed in rates of dis-
continuation when a triple drug regimen including a protease inhibitor was com-
pared with a dual NRTI regimen for non-occupational ART prophylaxis ( Puro  
et al ., 2001 ). Although rates of side-effects are high during non-occupational 
post-exposure prophylaxis, they are generally mild, do not lead to treatment dis-
continuation and have been reversible. 

  The number of drugs to initiate and the choice of agents for ART must also take 
into account the presence or risk of HIV-resistant variants and the pharmacology 
of antiviral agents. The prevalence of  de novo  resistance in individuals with inci-
dent HIV infection differs greatly by country and region ( Vella and Palmisano, 
2005 ), but should be incorporated into selection of ART prophylactic regimens. 
As previously discussed, recent fi ndings on the pharmacology of antiretrovirals 
in the genital tract suggest that certain antiretroviral agents may be preferable 
for the prevention of HIV following sexual exposure ( Figure 5.2 ) ( Reddy  et al ., 
2003 ;  Dumond  et al ., 2007 ;  Vourvahis  et al ., 2008 ). First-dose genital tract drug-
exposure data are available for men who received tenofovir ( Dumond  et al ., 2007 ; 
 Vourvahis  et al ., 2008 ) and for women who received a total of 12 different antiret-
roviral agents ( Dumond  et al ., 2007 ;  Vourvahis  et al ., 2008 ). In the two studies 
by Dumond and colleagues, lamivudine, emtricitabine, zidovudine, tenofovir and 
maraviroc concentrations in the female genital tract were higher than in blood 
plasma, and lopinavir and atazanavir achieved low to moderate genital tract con-
centrations ( Dumond  et al ., 2007 ). Efavirenz achieved female genital secretion 
concentrations that were  � 1 percent of those in blood plasma. In addition, many 
antiretrovirals are detected in genital secretions within 1–2 hours after the fi rst 
dose of ART. Some (e.g. abacavir, tenofovir, didanosine) achieve higher genital 
tract concentrations after a single dose than during steady-state dosing conditions 
( Dumond  et al ., 2007 ). These results suggest that the emergent and appropriate 
ART with some combination of lamivudine or emtricitabine, zidovudine, teno-
fovir, maraviroc, and possibly lopinavir or atazanavir, can be expected to rapidly 
concentrate in the target tissues. In contrast, the poor penetration of efavirenz into 
the genital compartment argues against its use for the prevention of sexual trans-
mission. The poor penetration of efavirenz may explain the persistence of HIV 
RNA in cervical and vaginal secretions in the previously described study among 
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Kenyan female sex workers taking an NNRTI-containing regimen ( Graham 
et al ., 2007 ). Data on newer antiretrovirals including integrase inhibitors are not 
yet available, but represent additional options following further study. 

  Ease of therapy is also an important consideration in choosing an ART regi-
men for non-occupational post-exposure prophylaxis. Two case-controlled stud-
ies of non-occupational post-exposure prophylaxis following high-risk sexual 
exposures were conducted using tenofovir DF and lamivudine in 44 subjects, and 
the combination of tenofovir DF and emtricitabine in an additional 68 subjects. 
Subjects in both studies with tenofovir-based dual regimens had higher com-
pletion rates of a 28-day post-exposure regimen than historical controls taking 
2- or 3-drug regimens containing zidovudine ( P      �       0.0001) ( Mayer  et al ., 2008 ). 
Dropout rates during non-occupational post-exposure prophylaxis treatment are 
high ( Kahn  et al ., 2001 ;  Winston  et al ., 2005 ), particularly in the setting of sexual 
assault ( Wiebe  et al ., 2000 ;  Garcia  et al ., 2005 ;  Meel, 2005 ;  Sonder  et al ., 2007 ). 
Although the reasons for discontinuation of therapy may include reassessment of 
risk exposure and/or intolerable side-effects, the lessons on increased adherence 
with simpler regimens in the case of ART for treatment should not be ignored. 

    Pre-exposure prophylaxis to prevent HIV transmission 

  Biological strategies to prevent an HIV transmission event are limited to barrier 
methods, an HIV vaccine and the use of topical or oral antiviral agents as pre-
exposure prophylaxis. Barrier methods, including condoms and circumcision, 
clearly work; however, diaphragms failed in at least one trial ( Padian  et al ., 2007 ). 
An effi cacious HIV vaccine will need to be capable of producing neutralizing 
antibodies, and this may or may not prove possible ( Johnston and Fauci, 2007 ; 
see also Chapter 3). 

  Data to support the feasibility of oral therapy or topical microbicides ( Van 
Rompay  et al ., 2002 ;  Lederman  et al ., 2004 ) come from studies with rhesus 
macaques in which ART administration before exposure prevented infection 
( Tsai and Follis, 1995 ;        Van Rompay  et al ., 2001, 2002 ). As with post-exposure 
prophylaxis, success of the intervention in studies of macaques varied accord-
ing to the challenge model and the doses and routes of antiretroviral agents 
employed. The  “ low-dose ”  (3.8      �      10 5  viral particle equivalents) vaginal ( Kim 
et al ., 2006 ) and rectal ( Subbarao  et al ., 2006 ) mucosal challenge with a SIV-
HIV construct (SHIV SF162P3 ) has gained the greatest attention in studies of 
pre-exposure prophylaxis. 

    Animal models of pre-exposure prophylaxis 

  A series of studies from the CDC using the rectal mucosal challenge model dem-
onstrate that oral tenofovir delays SHIV SF162P3  infection; however, after repeated 
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124  Table 5.3      Ongoing and proposed clinical trials of pre-exposure prophylaxis  

 Study (sponsor)  Study and agent(s) (dose)  Population (target N)  Sites 

 US CDC-NCHSTP-4323  Phase II daily TDF or daily oral 
placebo

  MSM Age: 18 to 60 (400)   USA

 US CDC-NCHSTP-4370  Phase II/III daily TDF or daily oral 
placebo

  IDU Age: 20 to 60 (2000)   Thailand

 CDC-NCHSTP-4940; 
BOTUSA MB06 

 Phase III daily Truvada or daily oral 
placebo

   Men and women Age: 18 to 29 
(1200)

  Botswana

 iPrEX (NIAID/BMGF)  Phase III daily Truvada 
(tenofovir disoproxil fumarate 
300       mg      �      emtricitabine 200       mg) or 
daily oral placebo 

  MSM Age: 18 and up (3000)    Peru, Ecuador, Brazil, Thailand, 
South Africa, USA 

 FHI (USAID)  Phase III daily Truvada or daily oral 
placebo

   High-risk women Age: 18 to 35 
(3900)

  Kenya, Malawi, South Africa, 
Tanzania, Zimbabwe

 Partners’ study (BMGF)  Phase III daily TDF, daily Truvada, 
or daily oral placebo 

   Discordant heterosexual 
couples Age: 18 to 60 (3900) 

  Uganda, Kenya

 VOICE/MTN 003 
(NIAID)

 Phase IIB safety and effectiveness of 
daily Tenofovir gel (1%) or placebo 
gel, or daily TDF (300 mg), Truvada 
(TDF 300       mg/FTC 200       mg), or oral 
placebo

  Non-pregnant premenopausal 
women Age: 18 to 35 (2400 
oral, 1600 gel)

  South Africa, Zambia, Malawi, 
Uganda, Zimbabwe

  Reprinted from  Cohen and Kashuba (2008) .  
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exposure, infection was prevented in only one of four animals studied ( Subbarao 
et al ., 2006 ). Interestingly, in a follow-up comparison study using a single high-
dose intrarectal inoculum, two of fi ve tenofovir-treated macaques were protected, 
suggesting that the single high-dose model did not overwhelm the protective 
effects of oral tenofovir in all exposed macaques, and that the repeated-low-dose 
model was at least as stringent ( Subbarao  et al ., 2007 ). However, in another study 
in which the combination of high-dose tenofovir and emtricitabine was given 
subcutaneously, six of six macaques were completely protected from SIV-HIV 
despite repeated rectal exposures ( Garcia-Lerma  et al ., 2006 ). With daily ther-
apy it remains unclear whether protection in this animal model is based on the 
effects of antiviral agents before or after exposure; whether the drugs are actu-
ally preventing infection, or treating and eliminating early infection and blocking 
seroconversion. Since the animals have not been sacrifi ced, absolute proof that 
they remained uninfected is lacking. Perhaps most intriguing, subcutaneous dos-
ing of emtricitabine (20       mg/kg) with a supratherapeutic dose of tenofovir (22       mg/
kg) given 2 hours before and 24 hours following intrarectal exposure prevented 
infection in 6 macaques exposed ( Garcia-Lerma  et al ., 2008 ). Such an approach 
is far closer to true pre-exposure prophylaxis than any other model, and therefore, 
of greatest therapeutic relevance. However, it should be noted that only supra-
therapeutic doses of tenofovir, achieving two-fold higher concentrations in the 
macaques than seen in humans, were uniformly protective. 

    Pre-exposure clinical trials 

  Based on the above data in animals, several trials of oral pre-exposure prophylaxis 
for uninfected high-risk individuals are under way in Peru, Ecuador, Thailand, 
Botswana and the United States using either tenofovir or the combination of teno-
fovir and emtricitabine ( Bill and Melinda Gates Foundation, 2002 ;  CDC, 2006 ; 
 AIDS, 2007 ) ( Table 5.3   ). Earlier attempts to launch similar pre-exposure prophy-
laxis trials in Cambodia, Cameroon, Malawi and Nigeria were aborted due to pro-
tests regarding trial design, the lack of perceived community participation, and 
concerns regarding the long-term benefi t for the study populations ( Grant  et al ., 
2005 ;  Page-Shafer  et al ., 2005 ). In addition, considerable concern arose regard-
ing the risk of resistance with use of a single agent, such as tenofovir, based on 
data from animal studies ( Magierowska  et al ., 2004 ;  Subbarao  et al ., 2006 ). In 
response, mathematical modeling of 600 participants receiving prophylaxis in 
the Botswana tenofovir trial revealed that less than 1 percent of the predicted 45 
seroconverters would acquire or develop a tenofovir-resistant strain ( Smith  et al ., 
2006 ). However, the preventive advantages of the tenofovir–emtricitabine com-
bination in the rectal transmission model in rhesus macaques ( Garcia-Lerma  
et al ., 2006 ) led to reconsideration of mono versus dual therapy, and some trials 
replaced tenofovir with the tenofovir and emtricitabine combination. 
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  A safety trial of pre-exposure tenofovir in 936 high-risk women in Ghana, 
Cameroon and Nigeria was completed, and showed no difference in adverse events 
or grade-3 or -4 laboratory abnormalities in subjects receiving tenofovir versus 
placebo ( Peterson  et al ., 2007 ). Although fewer seroconversion events occurred in 
participants receiving tenofovir versus placebo (two events versus six events), the 
study was not of suffi cient size or duration to confi rm the effi cacy of tenofovir in 
preventing HIV infection. However, the absence of detectable tenofovir resistance 
among subjects who seroconverted and an increase in self-reported condom use 
during the study period are reassuring as other pre-exposure studies proceed. 

  Even prior to the fi ndings from the above trial on pre-exposure prophylaxis, 
news reports emerged on the sale of antiretrovirals at clubs and self-administered 
use prior to high-risk sex ( Costello, 2005 ;  Cohen, 2006a ). Seven percent of attend-
ees of minority gay pride events in four cities in 2004 reported having ever used 
ART as pre-exposure prophylaxis ( Kellerman  et al ., 2006 ). These reports suggest 
that intermittent pre-exposure prophylaxis has begun in some communities. 

    Topical microbicides as pre-exposure prophylaxis 

  While studies of topical microbicides have been disappointing to date (Chapter 
4), studies of topical antiretroviral agents are moving forward. The pharmacology 
of tenofovir has been studied ( Deeks  et al ., 1998 ;  Ghosn  et al ., 2004 ;  Mayer  
et al ., 2006 ). Results from a Phase I study of tenofovir vaginal gel in HIV-infected 
and -uninfected women found twice-daily application to be well tolerated. 
Low-level, systemic absorption was observed, and raised concerns regarding the 
selection of tenofovir resistance, although none of the HIV-infected women with 
detectable plasma or cervicovaginal HIV RNA developed mutations associated 
with tenofovir resistance ( Mayer  et al ., 2006 ). More recently, pharmacokinetic 
evaluation of tenofovir cervicovaginal fl uid, vaginal tissue and blood plasma con-
centrations was performed over 24 hours after a single 4-ml dose of 1% tenofovir 
gel in 21 healthy volunteers ( Schwartz  et al ., 2008 ). Using an assay sensitivity of 
1       ng/ml, all women had detectable tenofovir concentrations in blood plasma: most 
were  � 5       ng/ml, although 20 percent of subjects had concentrations up to 19.5       ng/
ml. At the end of 24 hours, tenofovir vaginal fl uid and tissue exposures were as 
high: 4.5–47.1      �      10 4        ng/ml and 15      �      10 3        ng/g of tissue, respectively. These are 
similar to protective systemic exposures previously seen in macaques given sub-
cutaneous dosing of tenofovir. 

    ART as public health prevention 

  The degree of public benefi t of  “ therapeutic ”  ART for prevention will depend 
on (1) the proportion of HIV-infected individuals treated, (2) the ability to target 
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ART to those most likely to transmit HIV ( Figure 5.4   ), (3) the effi cacy of ART 
to reduce viral load in the genital tract, (4) the residual infectiousness of treated 
participants and the emergence and transmission of drug-resistant strains, and (5) 
behavioral disinhibition and the degree to which this can overwhelm the suppres-
sive effects of ART. 

  Targeting ART preventative therapy to the most infectious persons or provid-
ing prophylactic medications to persons at the greatest risk for acquiring HIV is 
a major challenge. In addition, even if appropriate targeting of therapy could be 
accomplished, the prevention benefi ts of ART for the general population have 
been the subject of great debate. Several mathematical modeling studies have 
suggested that widespread administration of ART could substantially reduce HIV-
related mortality and HIV incidence ( Blower  et al ., 2000 ;  Law  et al ., 2001 ), but 
that any possible preventative benefi t of ART could be undermined by behavio-
ral disinhibition ( Blower  et al ., 2000 ;  Law  et al ., 2001 ;  Velasco-Hernandez  et al ., 
2002 ). Baggaley and colleagues published a review of modeling strategies and 
methods used to explore this question ( Baggaley  et al ., 2005 ). In another mod-
eling paper, they concluded that ART is unlikely to reduce HIV transmission due 
to (1) limited magnitude of benefi t of ART on HIV transmission, (2) widespread 
emergence of ART-resistant variants, and (3) considerable increases in HIV 
risk-taking behavior ( Baggaley  et al ., 2006 ). Mellors and colleagues concluded 
that 2.7–3.2 million incident HIV cases could be averted in sub-Saharan Africa 
by targeting pre-exposure prophylaxis with 90 percent effi cacy to the highest-
risk groups over a 10-year period ( Abbas  et al ., 2007 ), and by  “ preventing ”  

Risk of transmission 
reflects genital viral burden

(1/30-
1/200)

(1/1000–
1/10,000)

(1/500–
1/2000)

(1/100–
1/1000)

H
IV

 R
N

A
 in

 s
em

en
 

(L
og

10
 c

op
ie

s/
m

l)
5

4

3

2

Acute infection

3 wks Asymptomatic

infection HIV progression AIDS
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disinhibition ( Abbas  et al ., 2007 ). Notably, in this model, the effi cacy of ART 
was the most important determinant of preventative benefi t, and other key factors 
included rates of discontinuation, target coverage, and sexual disinhibition. 

  Mathematical models are inherently limited by the assumptions that are used 
to construct the models, and are dependent on the availability and accuracy of 
surveillance, behavioral and resistance data in site-specifi c settings – which are 
often limited in resource-poor settings. In addition, modeling studies of HIV 
transmission can be limited by the assumption that sexual behavior is homogene-
ous within populations. As such, mathematical modeling offers unconfi rmed pre-
dictions within a range of possibilities, but is not an alternative to evidence-based 
research. It can, however, be used to guide research and facilitate in the interpre-
tation of research fi ndings. 

    ART and sexual behaviors: non-occupational 
post-exposure prophylaxis 

  Several studies have evaluated the impact of post-exposure ART on sexual behav-
ior. In one prospective study, 39 of 401 participants who received post-exposure 
prophylaxis (12 percent by Kaplan-Meier estimation) requested a second post-
exposure prophylaxis course after a subsequent exposure ( Kahn  et al ., 2001 ). 
Schechter and colleagues supplied 200 high-risk, HIV-negative homosexual men 
with a 4-day non-occupational post-exposure prophylaxis starter pack to be initi-
ated after an eligible exposure ( Schechter  et al ., 2004 ). Non-occupational post-
exposure prophylaxis was started once by 68 participants, twice by 14 participants 
and 3 times by 2 participants. Overall, high-risk sexual behaviors decreased over 
a median follow-up of 24.2 months for participants who received non-occupa-
tional post-exposure prophylaxis and those who declined therapy, but a decrease 
in unprotected oral sex approached statistical signifi cance only among those who 
took non-occupational post-exposure prophylaxis (23.5 percent at baseline vs 11.8 
percent at last visit; �  0.06). In another study of 397 participants who received 
non-occupational post-exposure prophylaxis ( Martin  et al ., 2004 ), only 17 percent 
sought repeated post-exposure prophylaxis and 73 percent reported a decrease in 
high-risk sexual acts. More recently, a community-based program providing non-
occupational exposure found that the 49 percent of participants who remained on 
study at week 26 reported a decrease in the number of sexual partners following a 
course of ART to prevent sexual transmission ( Shoptaw  et al ., 2008 ). Furthermore, 
despite the widespread availability of post-exposure prophylaxis in all hospi-
tal emergency departments and the Municipal Health Service in Amsterdam, 
the number of requests for post-exposure prophylaxis following sexual 
exposure increased very minimally between 2000 and 2004 ( Sonder  et al ., 2007 ). 

  In contrast, Australian men who had sex with men who received non-
occupational post-exposure prophylaxis were more likely to report unprotected 
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anal intercourse 1 year later compared with those who had not had non-occupa-
tional post-exposure prophylaxis (50 percent vs 36 percent;  P       �      0.009), and were 
at increased risk for acquiring HIV (incidence 2.37 cases per 100 person-years, 
relative risk 2.30, CI 1.05–5.06) ( Grulich  et al ., 2006 ). Roland and colleagues 
reported that 66 percent of sexual assault victims in South Africa who initiated 
non-occupational post-exposure prophylaxis reported unprotected intercourse at 
the 6-month follow-up, and that 2 of 4 seroconversions among 135 participants 
were probably due to ongoing high-risk exposures ( Roland  et al ., 2006a ). 

  Based on concerns of sexual disinhibition, the post-exposure program in San 
Francisco incorporated fi ve risk-reduction counseling sessions and found a reduc-
tion in unprotected intercourse ( Martin  et al ., 2004 ). A follow-up study of a 
randomized, controlled trial evaluating the impact of a two- versus fi ve-session 
risk-reduction strategy has been completed, and preliminary analysis indicated no 
difference in unprotected sex or repeat post-exposure requests between the two 
arms ( Roland, 2007 ). However, more recently, a concerning 21 percent of 89 sub-
jects reported unprotected sex during their course of ART post-exposure prophy-
laxis, which in multivariate analysis was associated with a history of engagement 
with HIV/AIDS service organizations ( Golub  et al ., 2007 ). 

  Kalichman and colleagues evaluated attitudes toward post-exposure ART 
among a convenience sample of men who have sex with men (MSM) ( Kalichman, 
1998 ). Those expressing intent to use post-exposure prophylaxis in the future 
were more likely to state that ART could prevent HIV infection, and that newer 
antiretroviral treatments decreased their concern regarding unprotected sex and 
acquiring HIV infection. In addition, those intending to use ART as prophylaxis 
were more likely to report high-risk sex behaviors and substance abuse – thus the 
individuals who might benefi t the most from additional prevention interventions. 

  In summary, the majority of data from several prospective studies of post-
exposure prophylaxis after sexual exposure have failed to demonstrate misuse or 
abuse of this approach or an increase in risk-taking behavior ( Martin  et al ., 2004 ; 
 Schechter  et al ., 2004 ;  Roland  et al ., 2006b ;  Sonder  et al ., 2007; Shoptaw  et al ., 
2008   ). It should be noted that repeat requests for non-occupational post-exposure 
prophylaxis and reports of subsequent high-risk behavior observed in these stud-
ies cannot be interpreted as an increase in behavior, but might simply represent 
the persistence of pre-existing sexual behaviors. 

    Pre-exposure prophylaxis 

  The trial of pre-exposure tenofovir in West Africa, as described above, provides 
the only available data on the impact of pre-exposure ART on sexual behavior 
( Peterson  et al ., 2007 ). Subjects in this study reported an increase in condom use; 
from an average of 52 percent at last coital act prior to the screening visit to 95 
percent at the 12-month visit (for coital acts in the previous 7 days). The effect 
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of pre-exposure ART on sexual behaviors will be measured in the ongoing and 
planned trials of pre-exposure prophylaxis. Clearly, reports on the black-market 
availability of ART for use prior to high-risk sex acts ( Costello, 2005 ;  Cohen, 
2006a ;  Kellerman  et al ., 2006 ) raise the concern of whether even the unproven 
concept of pre-exposure prophylaxis could propagate or lead to high-risk sexual 
behavior in certain communities or sexual networks. 

    Antiretroviral therapy for HIV-infected individuals 

  Data regarding the impact of ART on sexual behavior among HIV-infected indi-
viduals have been inconsistent ( Kalichman  et al ., 2006 ). Crepaz and colleagues 
conducted a meta-analysis to examine the sexual behavior of persons who receive 
ART, and did not fi nd an increase in high-risk sexual behavior between treated 
and untreated HIV-infected persons ( Crepaz  et al ., 2004 ). However, unprotected 
sex was reported more often by individuals who believed that therapy prevented 
transmission or who expressed a perceived lesser HIV threat given the availability 
of ART. 

  There is some evidence that advances in ART have resulted in sexual disinhibi-
tion ( Kalichman, 1998 ;  Kelly  et al ., 1998 ;  Ostrow  et al ., 2002 ;  Tun  et al ., 2004 ). 
In a study of MSM, HIV-positive subjects with a decreased concern about trans-
mitting HIV to sexual partners due to the availability of ART were three to six 
times more likely to engage in unprotected insertive anal intercourse ( Ostrow  
et al ., 2002 ). Similarly, in a study of intravenous drug users, those on ART had a 
three-fold increase in unprotected sex following treatment initiation ( Tun  et al ., 
2004 ). In contrast, another study of MSM found no change in risk behavior for 
those on ART ( Remien  et al ., 2005 ). 

  Confl icting data also exist regarding the association between undetectable 
viral load measurement and risky sexual behavior. Limited data have suggested 
that undetectable viral loads increase risk behaviors ( Dukers  et al ., 2001 ;  Crepaz 
et al ., 2004 ). However, in another study, HIV-infected MSM with detectable viral 
loads were more likely to report unprotected anal intercourse ( Vanable  et al ., 
2003 ). 

  Studies among HIV-negative MSM have also found a reduced concern about 
safe sex and acquiring HIV ( Ostrow  et al ., 2002 ) due to advances in ART, and 
found an association between a decreased concern of acquiring HIV and engag-
ing in high-risk sex ( Stolte  et al ., 2004 ). 

    Antiretroviral therapy for acute HIV infection 

  To date, there are limited data on sexual behaviors following diagnosis with acute 
HIV infection. A recent study found a decline in unprotected sex acts following 
diagnosis with acute HIV infection, from 17.6 to 11.3 average unprotected sex 
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acts per participant ( Steward  et al ., 2007 ). However, a total of 170 unprotected 
sex acts were reported following diagnosis with acute HIV infection, indicating 
ongoing risk behavior during the period of highest infectivity. Of the 170 unpro-
tected sex acts, 97 percent reportedly took place with HIV-positive partners, indi-
cating an adoption of serosorting behavior among acutes. Such data emphasize 
the need to elucidate the currently unclear impact of ART selective pressure on 
virus in acutely infected persons who may continue to engage in unprotected sex. 

    ART resistance 

A priori  antiretroviral resistance is a growing concern, and studies have demon-
strated that substantial HIV resistance in newly diagnosed and treatment-naïve 
patients is common worldwide (       Little  et al ., 1999, 2002 ;  Grant  et al ., 2002 ). Such 
de novo  resistance indicates that HIV transmission has occurred from individuals 
taking incompletely suppressive ART, or from individuals who have discontinued 
failing therapy. However, the prevalence of HIV resistance in Montreal, Canada 
( Routy  et al ., 2004 ), decreased from 13 percent between 1997 and 2000 to 4 per-
cent between 2001 and 2003 ( P       �      0.04). Nevertheless, resistant HIV variants 
have been detected in genital secretions ( Eron  et al ., 1998 ) and have been linked 
with sexual transmission of HIV ( Angarano  et al ., 1994 ;  Imrie  et al ., 1997 ). In 
addition, recent studies have suggested that ART-resistant HIV viral strains may 
be less readily transmissible ( Turner  et al ., 2004 ;  Yerly  et al ., 2004 ) – a fi nding 
which, if confi rmed, could diminish controversy over ART for prevention due to 
concerns regarding development of resistance. 

    Possible future strategies for ART as prevention: acute 
HIV infection 

  Currently there are no established guidelines for the initiation of ART during 
acute HIV infection, primarily due to a lack of data confi rming virologic or immu-
nologic benefi t following discontinuation of ART after some period of treatment 
( Kaufmann  et al ., 2004 ;  Jansen  et al ., 2005 ;  Hecht  et al ., 2006 ). However, the 
public health benefi t of treating individuals with AHI has largely been ignored in 
discussions on the risk versus benefi t of this strategy. Since a signifi cant amount 
of incident HIV is due to sexual transmission from acutely infected index part-
ners ( Yerly  et al ., 2001 ;  Pilcher  et al ., 2004a ;  Wawer  et al ., 2005 ;  Brenner  et al ., 
2007 ) and ART has been shown to decrease infectiousness ( Wawer  et al ., 2005 ), 
targeted ART for this group could prevent a substantial number of new infec-
tions in areas with high HIV incidence. However, the public health benefi t would 
depend greatly on the ability to detect acute HIV infection, currently diagnosed 
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via the detection of HIV RNA in antibody-negative individuals – technology 
which is costly and largely unavailable in resource-poor settings. 

  Even in the presence of appropriate HIV diagnostic tests, acute HIV infection 
is largely missed on presentation, given protean symptoms of acute retroviral 
syndrome ( Rosenberg  et al ., 1999 ;  Weintrob  et al ., 2003 ). Although wide-scale 
screening of HIV antibody-negative specimens via HIV RNA pooling has proved 
feasible and effective in detecting acute HIV infection ( Bollinger  et al ., 1997 ; 
 Rosenberg  et al ., 1999 ;        Pilcher  et al ., 2004b, 2005 ;  Fiscus  et al ., 2007 ), its imple-
mentation remains limited. Nevertheless, the widespread and targeted implemen-
tation of this strategy to those at the highest risk of AHI, such as those presenting 
to STD clinics in sub-Saharan Africa, represents an important opportunity to pre-
vent ongoing transmission and allow early intervention. In resource-poor settings, 
this strategy could be limited to temporary ART administration during the period 
of AHI. Since rebound viral load following discontinuation has been observed, 
combining ART with counseling on the high risk of transmission during acute 
infection and following treatment discontinuation would be crucial. 

    Intermittent post- or pre-exposure prophylaxis 

  The pre-exposure prophylaxis strategy utilized in the one completed study and 
ongoing pre-exposure clinical trials incorporates daily dosing of tenofovir or 
combination tenofovir/emtricitabine. However, intermittent ART dosing prior to 
unprotected or high-risk sex may represent a more practical and cost-effective, 
and thus more feasible, option for high-risk patients in high prevalence, resource-
poor settings. Additional studies of intermittent or weekly tenofovir/emtricitab-
ine in macaques, or utilizing the new SCID mice model with HIV-infected BLT 
humanized mice, will hopefully provide additional data to guide development of 
such pre-exposure dosing strategies. Currently, the CAPRISA 004 tenofovir gel 
trial is investigating coitally dependent dosing (12 hours prior and 12 hours after 
exposure). To date, studies of pre- and post-exposure prophylaxis in humans have 
focused on one strategy, and a broader approach combining oral and vaginal ART 
in high-risk individuals, such as commercial sex workers, may provide the great-
est effi cacy in ART for prevention. 

    Newer antiretroviral agents for HIV prevention 

  Novel compounds that prevent HIV cellular entry are attractive candidates for 
HIV prevention. Maraviroc, a novel chemokine receptor antagonist (CCR5), may 
be well suited for this purpose. Recently, a non-blinded pharmacokinetic study 
was performed in 12 healthy women receiving maraviroc (300       mg BID) for 7 days 
( Dumond  et al ., 2008 ). Within 8 hours after a single dose, all women had greater 
cervicovaginal fl uid concentrations of maraviroc compared to those in blood 
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plasma, and concentrations remained greater than in blood plasma for all sub-
sequent days. Additionally, maraviroc cervicovaginal fl uid protein binding was 
10-fold lower than in blood plasma, suggesting that  � 90 percent of the drug is 
available for pharmacologic activity. Vaginal tissue biopsy samples had two-fold 
higher exposure than blood plasma throughout the dosing interval. As maraviroc 
exhibits the greatest female genital tract penetration relative to blood plasma of 
all commercially-available antiretrovirals reported to date, these data show prom-
ise as an effective oral PrEP/PEP agent. 

    Treatment of adolescent and young women 

  Each of the above post-exposure and pre-exposure strategies must consider 
the risk versus benefi t of ART in women of child-bearing age and its potential 
impact on pregnancy and a fetus. If ART is employed to prevent HIV infection, 
the choice of agents must consider the risk of resistance in relation to the poten-
tial need for ART to prevent mother-to-child transmission (MTCT), particularly 
given limited options in many settings. To date, nevirapine and/or zidovudine are 
the most widely used agents worldwide for prevention of vertical transmission. 
Nevirapine is not a good candidate for pre-exposure prophylaxis, given the likely 
unacceptable risk of severe toxicity in uninfected, immune-competent women 
with a CD4 cell count greater than 250       cells/mm 3 . Limited tenofovir pharmacoki-
netic data in pregnancy are available, although it achieves cord blood concentra-
tions 4- to 6-fold higher than maternal plasma concentrations, and amniotic fl uid 
concentrations 1.6-fold higher than maternal plasma concentrations ( Yem  et al ., 
2006 ). 

  Importantly, both oral and vaginal ART represent prevention methods which 
can be controlled by women and would not require partner consent for their use. 
Thus, in settings where women are unable to negotiate safe sex practices, both 
would provide a critically needed alternative to prevent HIV infection. 

    Conclusions 

  Now more than 25 years into the AIDS pandemic, we are just realizing the global 
expansion of ART ( UNAIDS, 2006 ). Antiretroviral therapy will prolong survival, 
but at the same time will greatly increase the time available for viral transmission 
and the transmission of resistant isolates. The degree to which ART, provided as 
treatment and/or for prevention, will reduce infectiousness at the individual level 
remains unknown, yet the fi rst results from pre-exposure trials are anticipated in 
2008. At present, we are limited to important, but hypothetical, arguments about 
the benefi t of ART at the population level ( Montaner  et al ., 2006 ). Confi rming the 
degree to which ART lessens the infectiousness of HIV-infected individuals is of 
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critical importance, and could potentially impact CD4 cell count guidelines for 
ART initiation in resource-poor countries to allow for earlier initiation. 

  The expanded use of ART for prevention in research, clinical and casual prac-
tice seems inevitable. Post-exposure prophylaxis following occupational expo-
sures will likely remain the standard of care, with anticipated changes in the 
guidelines for the number and specifi c agents used based on accumulating evi-
dence from large registries. Post-exposure prophylaxis following non-occupational 
exposure based on exposure risk will likely become the standard of care, and 
guidelines will evolve in parallel with fi ndings on genital tract concentrations, with 
newer antiretroviral agents yet to be studied. Both strategies for post-exposure 
prophylaxis may prevent a small, but important, number of cases of HIV. Given 
recent data on the penetration of various antiretroviral agents into the genital 
tract, the selection of antiretroviral agents to prevent sexual transmission should 
likely include lamivudine or emtricitabine, zidovudine and/or tenofovir, and mar-
aviroc, with consideration of the addition of boosted lopinavir or atazanavir, as 
tolerability and resistance patterns allow. Non-occupational post-exposure proph-
ylaxis should be started as soon as possible after exposure, and within 72 hours 
following high-risk sexual exposures, and continued for 28 days. 

  Pre-exposure prophylaxis has attracted great attention as a potentially safe, 
time-limited prevention method for very high-risk people ( Cohen, 2006b ). 
Ongoing clinical trials will demonstrate the costs and benefi ts of pre-exposure 
prophylaxis, allowing evidence-based use of this approach. Future strategies 
could also recommend ART in acutely infected individuals to lower the very high 
viral load and risk of HIV transmission with unprotected sexual encounters dur-
ing this phase of infection. 
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  The HIV epidemic in sub-Saharan Africa continues to grow despite preven-
tion efforts, and there is an urgent need for preventive interventions to reduce 
transmission. Male circumcision has been shown to reduce HIV acquisition in 
men by over 50 percent in three randomized trials ( Auvert  et al ., 2005 ;  Bailey 
et al ., 2007 ;  Gray  et al ., 2007a ) and is now recommended by WHO/UNAIDS as 
a component of HIV prevention strategies, particularly in countries with a low 
prevalence of male circumcision and with generalized HIV epidemics ( WHO  &  
UNAIDS, 2007a ). We review the observational and randomized trial evidence 
documenting the effects of male circumcision on HIV risk in men and women, 
and the mechanisms whereby circumcision might reduce HIV risk. We then con-
sider models to estimate the impact of circumcision on the HIV epidemic, and the 
potential cost-effectiveness of the procedure. 

    Observational data on male circumcision and 
heterosexual HIV acquisition in men 

  Early in the sub-Saharan HIV epidemic, ecologic studies noted an inverse asso-
ciation between national HIV prevalence estimates and the prevalence of male 
circumcision ( Bongaarts  et al ., 1989 ;  Moses  et al ., 1990 ). The low prevalence of 
HIV in West Africa was associated with high rates of male circumcision, among 
both Muslims and non-Muslims, whereas in Eastern and southern Africa the high 
prevalence of HIV was associated with low rates of male circumcision. However, 
such ecologic analyses provide only a crude correlation, and cannot directly link 
circumcision status to HIV infection in individuals. 

  Numerous individual-level observational studies have also shown an asso-
ciation between male circumcision and lower risks of prevalent or incident 
heterosexually acquired HIV in Africa, Asia and the US ( Bongaarts  et al ., 1989 ; 

           Male circumcision and 
HIV prevention   6 



Male Circumcision and HIV Prevention

147

 Jessamine  et al ., 1990 ;  Moses  et al ., 1990 ;  de Vincenzi and Mertens, 1994 ;  Seed
et al ., 1995 ;  Urassa  et al ., 1997 ;  Lavreys  et al ., 1999 ;  Bailey and Halperin, 2000 ; 
 Buve, 2000 ;        Gray  et al ., 2000, 2006 ;  Green, 2000 ;  Harrison, 2000 ;  Quinn  et al ., 
2000 ;  Weiss  et al ., 2000 ;  Reynolds  et al ., 2004 ;  Baeten  et al ., 2005 ;  Siegfried
et al ., 2005 ;  Sateren  et al ., 2006 ). However, these studies were not designed speci-
fi cally to address the question of whether circumcision affects HIV risk; in many 
cases the circumcision-related fi ndings were based on  post-hoc  analyses, and the 
fi ndings are not consistent across studies. A meta-analysis of 21 cross-sectional 
and prospective studies published before 2000 ( Weiss  et al ., 2000 ) found a sig-
nifi cantly lower relative risk (RR) of HIV in circumcised men (adj. RR      �      0.52, 
95% CI 0.40–0.68) overall, but there was signifi cant variation between studies. 
In general populations, the adjusted RR of HIV associated with circumcision 
was 0.56 (95% CI 0.44–0.70), but there was signifi cant heterogeneity between 
studies ( P       �      0.008), and three population-based studies found increases in HIV 
risk among circumcised as compared to uncircumcised men. In contrast, among 
men at high risk of HIV, such as those attending STD clinics, or truck drivers, the 
RR was 0.29 (95% CI 0.20–0.41); reduced HIV risk among the circumcised was 
observed in all studies and there was no signifi cant heterogeneity between inves-
tigations ( P       �      0.09). The most extreme case of highly exposed men comes from 
a study of HIV-uninfected males in discordant relationships with HIV-positive 
female partners in Rakai, Uganda. In this study, no transmissions were observed 
in 50 HIV-negative circumcised men with infected partners, whereas the female-
to-male transmission rate was 16.7/100 py (person-years) among uncircumcised 
men ( Gray  et al ., 2000 ). A more recent Cochrane review of 35 studies ( Siegfried 
et al ., 2005 ) found an overall lowered risk of HIV among circumcised men, and 
this was particularly true of 19 studies conducted in high-risk populations where 
the odds ratios (OR) of HIV associated with circumcision ranged from 0.10 to 
0.88. In general populations, the risks ranged from 0.28 to 1.55, and 7 of 14 stud-
ies showed no evidence of protection or increased risk. Because of the signifi cant 
heterogeneity across studies the authors declined to estimate pooled risks, and 
judged many studies to be of poor quality and inherently limited by confounding 
factors ( Siegfried  et al ., 2005 ). Recent Demographic and Health Surveys (DHS) 
which included HIV testing ( Mishra, 2006 ) have provided mixed fi ndings. HIV 
prevalence was lower among circumcised than uncircumcised men in Uganda 
and Kenya, but in Malawi and Lesotho HIV prevalence was higher among cir-
cumcised men. In West African countries where circumcision is common (e.g., 
Burkina Faso, Ghana and Cameroon), HIV prevalence was low and was not asso-
ciated with circumcision status. Thus, with the exception of high-risk men, for 
whom there are strong and consistent observational study fi ndings suggesting a 
protective effect of circumcision on male HIV acquisition, the observational data 
do not provide consistent evidence for protective effects in general populations. 

  All the observational studies are vulnerable to confounding by reasons for cir-
cumcision and differences in behaviors between circumcised and uncircumcised 
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men ( de Vincenzi and Mertens, 1994 ;  Bailey  et al ., 1999 ;  Kelly  et al ., 1999 ;  Gray 
et al ., 2000 ;  Gray, 2004 ). Age at circumcision may also be a potential confounder, 
since surgery performed before puberty is more protective than surgery at later 
ages ( Kelly  et al ., 1999 ), and the age at circumcision varies with the reasons for 
performing the procedure. In most societies, particularly in sub-Saharan Africa, 
circumcision is performed for religious or cultural reasons ( WHO  &  UNAIDS, 
2007b ). The majority of circumcised men are Muslims, among whom the proce-
dure is almost universal and performed in infancy or childhood. In countries such as 
Kenya, tribal affi liation is the main determinant of circumcision status; the Luo are 
largely uncircumcised, but the Kikyu and other tribes practice the procedure. Thus, 
the possibility of confounding by correlated cultural behaviors which vary between 
tribal groups cannot be excluded ( Lavreys  et al ., 1999 ;  Baeten  et al ., 2005 ). In 
Rakai, Uganda, almost all pre-pubertal and adolescent circumcisions were among 
Muslims, and cultural characteristics such as non-use of alcohol, genital cleansing 
after intercourse and before prayer, and closed sexual networks are likely to reduce 
HIV risk ( de Vincenzi and Mertens, 1994 ;  Kelly  et al ., 1999 ;  Green, 2000 ). Thus, 
behaviors correlated with Islamic religion rather than a biological protective effect 
of circumcision on HIV susceptibility cannot be ruled out through observational 
studies alone. In Rakai, 75 percent of post-pubertal circumcisions were performed 
for health indications (e.g., phimosis, intractable GUD, etc.), and these medi-
cal conditions, particularly GUD, may refl ect previous high-risk sexual behaviors. 
Furthermore, in southern Africa and Tanzania, where circumcision is part of a com-
ing of age or puberty ritual, such ceremonies are often associated with sexual ini-
tiation which may place young men at risk of HIV, especially if intercourse occurs 
before full wound healing is completed ( WHO  &  UNAIDS, 2007b ). Traditional 
circumcisions, often performed in groups of boys or young men and using shared 
unsterilized instruments, may also result in HIV infection due to cross-contamina-
tion. Thus, the context of circumcision surgery may affect HIV risk and confound 
observational studies. Finally, misclassifi cation bias could also affect observational 
studies due to misstatement of self-reported circumcision status ( Diseker  et al ., 
2001 ) and variability in the amount of foreskin removed ( Brown  et al ., 2001 ). 

  In conclusion, the ecological and observational studies suggest that circumci-
sion may reduce HIV risk particularly in men with high risks of HIV exposures, 
but no studies could resolve the possibility of complex confounding. Thus, rand-
omized trials were needed before circumcision could be promoted as a means of 
HIV prevention. 

    Male circumcision and HIV acquisition in men who 
have sex with men 

  The possible effects of circumcision on HIV risk in men who have sex with men 
(MSM) are less well studied, and are complicated by varying practices of insertive 
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or receptive anal intercourse. A study of 63 recently HIV-infected men obtained 
information on unprotected anal intercourse in the prior 6 months, and on the 
circumcision status of their partners. There was no association between infection 
and insertive anal intercourse ( Grulich  et al ., 2001 ). However, another study of 
502 MSM reported a 50 percent reduced risk of prevalent HIV in circumcised 
MSM ( Kreiss and Hopkins, 1993 ). Similar fi ndings of protection were reported 
for incident HIV infections in 3257 initially uninfected MSM ( Buchbinder  et al ., 
2005 ). However, cross-sectional studies in the US found that circumcision was 
not associated with prevalent HIV infection in Latino and Black MSM ( Millett
et al ., 2007 ). In Peru, circumcised men who practiced insertive intercourse had 
lower rates of prevalent HIV than did uncircumcised men, but circumcision did 
not appear to be protective against HIV acquisition with receptive anal intercourse 
(J. V. Guanira, personal communication, 2007). However, it has been argued that 
the association between circumcision and HIV among MSM is not observed in 
ecologic analyses of populations, since HIV prevalence is higher among MSM 
in North America where most men are circumcised, but prevalence is lower in 
Europe, where most men are uncircumcised. 

    Randomized trials of male circumcision for 
HIV prevention in men 

  Three trials of male circumcision for prevention of heterosexually acquired HIV 
infection in men have now been completed ( Auvert  et al ., 2005 ;  Bailey  et al ., 
2007 ;  Gray  et al ., 2007a ). All three trials employed a similar design whereby con-
senting HIV-negative men were enrolled and randomized to receive immediate 
circumcision (the intervention arm), or circumcision delayed for 21–24 months 
(the control arm). HIV incidence was then detected during follow-up for estima-
tion of effi cacy. The three trials were, of necessity, open-label, since circumcision 
status could not be concealed. The key features of the three trials are summarized 
in  Table 6.1   . 

  The South African trial enrolled 3128 HIV-negative men aged 18–24 in the semi-
urban township of Orange Farms, and followed participants at 3, 12 and 21 months. 
Circumcision was performed by general practitioners using the forceps-guided 
method under local anesthesia. The Kenyan trial enrolled 2784 men aged 18–24 in 
urban Kisumu, and follow-up was at 1, 3, 6, 12, 18 and 24 months. Surgery used 
the forceps-guided procedure performed by study physicians in a single theater. 
The Ugandan trial enrolled 4996 men in rural Rakai District, and followed par-
ticipants at 6, 12 and 24 months. The sleeve procedure was used for circumcision, 
which was performed by trained physicians in three operating theaters. All trials 
were designed to have the power to detect a 50 percent reduction in incident HIV, 
and all three trials were stopped prematurely because interim analyses showed 
evidence of signifi cant effi cacy of circumcision for HIV prevention in men. 
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 Table 6.1      Characteristics of three randomized trials for HIV prevention 
in men

 South Africa  Kenya  Uganda 

 Setting  Peri-urban township  Urban  Rural 

 Age range  18–24  18–24  15–49 
 Numbers enrolled  3128  2784  4996 
 Intervention  1546  1391  2474 
 Control  1582  1393  2522 
 Surgical procedure  Forceps guided  Forceps guided  Sleeve 
 Follow-up schedule  3, 12, 21 months  1, 3, 6, 12, 18, 

 24 months 
 6, 12, 24 months 

 Follow-up rates  92%  91.4%  90% 
 Number of incident 
 events 

 69  69  67 

 Intervention arm  20  22  22 
 Control arm  49  47  45 
 Cumulative HIV 
 incidence 
 Intervention arm  0.85  2.1  0.66 
 Control arm  2.1  4.2  1.33 
 Cumulative 
 incidence rate 
 ratio, 95% CI 

 0.40 (0.24–0.68)  0.47 (0.28–0.78)  0.43 (0.24–0.75) 

 Intent-to-treat 
 effi cacy based on 
 survival analyses 

 60% (32%–76%)  53% (22%–72%)  57% (25%–76%) 

 Crossovers 
 Intervention  6.5%  4.0%  5.6% 
 Control  10.1%  1.0%  1.4% 
 As treated effi cacy 
 (95% CI) 

 76% (56%–86%)  60% (32%–77%)  60% (30%–77%) 

 Moderate/severe 
 adverse events 
 related to surgery 

 3.6%  1.5%  3.6% 

  In all trials, enrollment characteristics and behaviors were similar in the inter-
vention and control arms. Also, the three trials achieved comparably high reten-
tion rates ( 	 90 percent) and, despite differences in sample size, all observed 
comparable numbers of incident HIV events (67–69) which were similarly distrib-
uted between the intervention (20–22) and control arms (45–49). The HIV inci-
dence varied between trial populations, and was lowest in rural Rakai (Uganda) 
and highest in urban Kisumu (Kenya). Despite these differences, the estimates of 
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effi cacy based on an intent-to-treat survival analysis were similar, at 53 percent in 
Kenya, 57 percent in Uganda and 60 percent in South Africa. 

  The proportions of crossovers among men randomized to circumcision who 
failed to come for surgery was similar in the three studies (4.0–6.5 percent), but 
the proportions of controls who sought circumcision from non-trial sources dif-
fered markedly. In South Africa, 10.1 percent of controls were circumcised dur-
ing the trial, whereas in Kenya and in Uganda control crossovers were infrequent 
(1.0 and 1.4 percent, respectively). Such crossovers are likely selective and thus 
to introduce bias into as-treated or per-protocol effi cacy estimates. As a conse-
quence, the as-treated effi cacy was higher in South Africa (76 percent) compared 
to Kenya and Uganda (both 60 percent). 

  In the Ugandan trial, the effi cacy of circumcision increased with duration of 
follow-up. The incidence rate ratio (IRR) of HIV acquisition in intervention com-
pared to control men was 0.76 (95% CI 0.35–1.60) during the fi rst 6 months, 0.35 
(95% CI 0.10–1.04, P       �      0.04) during the 6–12 months ’  follow-up interval and 
0.25 (95% CI 0.05–0.94, P       �      0.02) during the second year of follow-up. This 
increasing effi cacy was due to a signifi cant decline of incidence in the interven-
tion arm over time ( P  for trend      �      0.01), but no statistically signifi cant decline 
of incidence was observed in the control arm ( Gray  et al ., 2007a ). The South 
African trial did not report incidence by arm and follow-up duration, although 
model-based estimates suggested a similar trend ( Auvert  et al ., 2005 ). However, 
no temporal trends in intervention arm incidence were observed in the Kenyan 
trial ( Bailey  et al ., 2007 ). The differences between trials in the temporal trends of 
effi cacy might be due to the differences in ages at enrollment. The South African 
and Kenyan trials enrolled young men aged 18–24 who are likely to increase their 
sexual activity over time as they progressively enter higher-risk age groups (e.g., 
older than 20). However, the Ugandan trial enrolled men aged 15–49, and thus 
is less affected by progression into higher-risk age groups during the follow-up 
period. Nevertheless, none of the trials can estimate effi cacy beyond 2 years post-
surgery. If circumcision effi cacy increases over time, as observed in Uganda, 
the procedure might ultimately provide greater protection than that observed in 
the trials over 24 months ’  observation, and this has implications for the longer-
term impact of circumcision, since the procedure is likely to afford life-long 
protection.

  The Ugandan trial assessed circumcision effi cacy by participant characteristics 
and behaviors. For example, the incidence rate ratios (IRR) of HIV acquisition in 
circumcised relative to uncircumcised men were 0.55 for men reporting one sex-
ual partner and 0.3 for men reporting two or more partners. Similarly, among men 
who only reported marital partners the circumcision-associated IRR was 0.64, but 
among men with non-marital partners the IRR was 0.34. Among men with no 
GUD symptoms the IRR was 0.60, whereas among men with GUD the circumci-
sion-associated IRR was 0.29. Thus, the trial showed evidence of greater circum-
cision effi cacy among men at higher risk of HIV exposure, which is consistent 
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with fi ndings from observational studies. Unfortunately, the South African and 
Kenyan trials did not report circumcision effi cacy by subgroups of risk exposure. 

  Safety of circumcision was a major consideration in all the trials, but the meth-
ods for ascertaining surgery-related adverse events varied between them and this 
may have affected comparability of reported complications. In South Africa, 
adverse events were ascertained by study personnel using participant self-reports 
at a follow-up interview 3 months postoperatively ( Auvert  et al ., 2005 ). In Kenya 
and Uganda, participants were seen within 24–48 hours and around 1 week and
4 weeks post-surgery ( Bailey  et al ., 2007 ;  Gray  et al ., 2007a ). However, in Kenya 
recording of complications was performed by study physicians who performed 
the surgery, whereas in Uganda complications were recorded by independent 
clinical offi cers who did not perform the surgery. Thus, the timing of postopera-
tive visits, mode of ascertainment and possible observer bias may have affected 
estimates of complications. Nevertheless, moderate to severe complications were 
uncommon in all trials, ranging from 1.5 percent to 3.6 percent. This suggests 
that circumcision performed by trained medical practitioners is safe, despite dif-
ferences in the surgical procedures used (forceps-guided method in South Africa 
and Kenya, and sleeve circumcision in Uganda). 

  Assessment during follow-up showed reductions in risk behaviors over time 
in all three trials. However, in the South African and Kenyan trials, intervention-
arm men reported higher-risk behaviors than control-arm men during follow-
up, suggesting possible risk compensation or behavioral disinhibition ( Auvert 
et al ., 2005 ;  Bailey  et al ., 2007 ). No behavioral disinhibition was observed in the 
Ugandan trial ( Gray  et al ., 2007a ). 

  On the basis of these three trials, WHO/UNAIDS concluded that  “ The research 
evidence that male circumcision is effi cacious in reducing sexual transmission of 
HIV from women to men is compelling ”  and that  “ The effi cacy of male circum-
cision in reducing female to male transmission has been proven beyond reason-
able doubt. ”  WHO/UNAIDS recommended that male circumcision should now 
be recognized as an effi cacious intervention for HIV prevention, and that promot-
ing male circumcision should be recognized as an additional, important strategy 
for the prevention of heterosexually acquired HIV in men ”  ( WHO  &  UNAIDS, 
2007a ). 

    Biological evidence for the protective effects of 
circumcision for HIV prevention in men 

  It is biologically plausible that circumcision can reduce male susceptibility to 
HIV. The foreskin is vulnerable to trauma during intercourse, and the presence 
of the prepuce increases the likelihood of genital ulceration and infl ammatory 
conditions (such as balanitis) which may act as cofactors for HIV acquisition 
( Moses  et al ., 1998 ;  Szabo and Short, 2000 ;  Reynolds  et al ., 2004 ; M. Thoma and 
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R. Gray, 2007, personal communication). The penile epidermis is rich in 
Langerhans cells and subepithelial dendritic cells, macrophages and CD4 T cells 
expressing CD4 and CCR5/CXCR4 coreceptors ( Bailey  et al ., 2001 ;  Patterson 
et al ., 2002 ;  McCoombe and Short, 2006 ;  Simon  et al ., 2006 ).  Figure 6.1    shows 
Langerhans cells in inner preputial mucosa from foreskins derived from the 
Ugandan trial. The density of Langerhans cells is greater in inner than outer fore-
skin mucosa, and the dendritic processes are particularly superfi cial on the inner 
surface of the foreskin and frenulum. Moreover, the density of Langerhans cells 
and macrophages is increased in men with a history of STDs ( McCoombe and 
Short, 2006 ). Histopathology of foreskin tissues from the Ugandan trial shows 
an increase in Langerhans cell density with evidence of infl ammation (Johnstone 
et al ., 2008). The outer surface of the foreskin, penile shaft and glans are heav-
ily keratinized and relatively impermeable to HIV in the absence of lesions or 
trauma, whereas the inner mucosa is lightly keratinized and vulnerable to HIV 
infection ( Szabo and Short, 2000 ;  Patterson  et al ., 2002 ;  McCoombe and Short, 
2006 ). During intercourse the foreskin is retracted, exposing the vulnerable inner 
mucosa to vaginal secretions ( Szabo and Short, 2000 ). After circumcision, the 
only remaining vulnerable, unkeratinized mucosa is the urethral meatus, which 
is a much smaller surface area than the intact foreskin. In addition, the moistness 
of the subpreputial space may be conducive to HIV survival ( Bailey  et al ., 2001 ), 
and has been associated with an increased risk of HIV ( O’Farrell  et al ., 2006 ). 

  In the Ugandan trial, the foreskin area was measured following surgery, and 
secondary data analyses have shown that control participants who received cir-
cumcision after completing follow-up had higher risks of preoperative incident 
HIV if their foreskin surface area was in the largest quartile (area  �  45.9       mm 2 , 
incidence 7.8/100       py) compared with men whose foreskins were in the lower 
quartile (area  � 27       mm 2 , incidence 3.2/100       py, IRR      �      2.46, 95% CI 1.08–6.09). 
This clearly suggests that the size of the foreskin surface area is associated with 

Figure 6.1          CD1a immunostain for dendritic cells within foreskin 40 �  and 10 �
Magnifi cation    .
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higher HIV risk, presumably because of the larger number of HIV target cells 
( Kigozi  et al ., 2008a ). 

  Observational data and the Ugandan trial suggest that circumcision may be more 
highly protective against HIV acquisition among men who have repeated HIV 
exposures, compared to men with less frequent HIV exposures. This was noted in 
meta-analyses ( Weiss  et al ., 2000 ), in uninfected men in HIV-discordant relation-
ships with HIV-positive women in Rakai ( Gray  et al ., 2000 ;  Quinn  et al ., 2000 ), 
STD clinic patients in Pune, India ( Reynolds  et al ., 2004 ) and Kenyan truck drivers 
( Lavreys  et al ., 1999 ;  Baeten  et al ., 2005 ). We have hypothesized that following 
circumcision in high-risk men, the reduced surface area of unkeratinized mucosa 
may result in recurrent frequent exposures to low doses of HIV, which could pro-
vide antigenic stimulation via repeated subinfectious HIV inoculums resulting in a 
degree of mucosal immunity which enhances protection over and above the reduced 
risk afforded by removal of the foreskin  per se  ( Wawer  et al ., 2005 ). Such induced 
local immunity has been observed in highly exposed but uninfected members of 
HIV-discordant couples and in commercial sex workers, among whom there was 
evidence of enhanced mucosal CD8 �  T-cell responses ( Fowke  et al ., 2000 ;  Kaul  
et al ., 2001 ) and HIV-1 specifi c IgA ( Devito  et al ., 2000 ), and increased  α -defensin 
production and α -defensin-expressing CD8 lymphocytes ( Trabattoni  et al ., 2004 ). 
Irrespective of mechanism, the paradoxically higher protection in the highest-risk 
individuals might, in part, explain the heterogeneity of fi ndings from observational 
studies, and could affect effi cacy estimates from randomized trials. 

    Circumcision and STI acquisition in men 

  The effects of circumcision on STIs are diffi cult to study because of the transient 
nature of many genital tract infections and the effectiveness of treatment for cur-
able conditions. Most information on circumcision and STIs is derived from inci-
dental fi ndings in observational studies designed for other purposes, and much 
of the data collection has been limited to STD clinic patients. A meta-analysis by 
 Weiss  et al . (2006)  found that circumcision was associated with a reduced risk of 
HSV-2 (adj. summary RR      �      0.85, CI 0.74–0.98) and serologic syphilis (adj. sum-
mary RR      �      0.70, CI 0.51–0.96), but there was signifi cant heterogeneity across 
studies ( P       �      0.002). In observational data from the Rakai Community Cohort 
Study, the adjusted RR of HSV-2 in circumcised versus uncircumcised men 
was 0.82 (CI 0.67–0.97) ( Gray  et al ., 2004 ). Rates of symptomatic genital ulcer 
disease are lower in circumcised than uncircumcised men, based on either self-
reports or clinical observation ( Lavreys  et al ., 1999 ; M. Thoma and R. Gray, 2007, 
personal communication). Also, the protective effects of circumcision for GUD 
are more marked in high-risk men than in the general populations (M. Thoma 
and R. Gray, 2007, personal communication). In the Ugandan circumcision 
trial, the prevalence rate of GUD was signifi cantly lower in the intervention arm 
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(RR      �      0.0.53, CI 0.43–0.64,  P       �      0.001). Since HSV-2 is the commonest cause 
of GUD, it is possible that reductions in HSV-2 acquisition could explain the pro-
tective effects of circumcision against genital ulcers, although the South African 
and Kenyan trials did not fi nd a reduction of HSV-2 seroincidence associated with 
circumcision using the Kalon HSV-2 assay with an index value of 1:1 ( Bailey 
et al ., 2007 ). However, analyses of the Ugandan trial suggest a reduction in incident 
HSV-2 using higher Kalon index values which have been shown to be more spe-
cifi c in Ugandan sera ( Tobian  et al ., 2008 ). With a Kalon index value  	 1.5, the 
incidence of HSV-2 over 24 months was 4.1 per 100 person-years in the inter-
vention group compared with 5.7/100       py in the control group by intention-to-treat 
analysis. The adjusted estimate of effi cacy was 29 percent (95% CI 10–44%, 
P       �      0.005). Since GUD is a risk factor for HIV ( Rottingen  et al ., 2001 ), the pro-
tective effects of circumcision for HIV acquisition may, in part, be mediated by 
reduced GUD and, possibly, HSV-2. 

  Findings with respect to gonorrhea are confl icting ( Moses  et al ., 1998 ). A US 
study ( Diseker  et al ., 2000 ) found lower rates of gonorrhea among circumcised 
men (adj. OR 0.6, CI 0.4–1.0), but this is not supported by fi ndings from India 
( Reynolds  et al ., 2004 ) and Uganda ( Gray  et al ., 2004 ). There is little evidence 
that circumcision affects the risks of chlamydia ( Moses  et al ., 1998 ;  Diseker  
et al ., 2000 ;  Gray  et al ., 2004 ) or non-gonoccocal urethritis ( Moses  et al ., 1998 ; 
 Lavreys  et al ., 1999 ). There were no differences between study arms in urethral 
discharge or dysuria in the Ugandan circumcision trial. However, neonatal cir-
cumcision is associated with a reduced rate of infant urinary infections, and a 
New Zealand study found reduced rates of self-reported STIs associated with 
neonatal circumcision in men followed up at ages 18–25 ( Fergusson  et al ., 2006 ). 
It is possible that circumcision is not protective against urethral infections such 
as gonorrhea and chlamydia, whereas the foreskin may increase vulnerability to 
cutaneously acquired infections such as HSV-2, syphilis,  H. ducreyi  and HPV. 

  Male circumcision was associated with lower rates of penile HPV infection in a 
multinational case-control study (OR 0.37, CI 0.2–0.9) ( Castellsague  et al ., 2002 ), 
and in a US study of oncogenic HPV (OR 0.36, CI 0.2–0.7) and non-oncogenic 
HPV (OR 0.47, CI 0.3–0.9) ( Baldwin  et al ., 2004 ). It is possible that the moist 
subpreputial area may favor survival of HPV, or autoinfection ( Castellsague  et al ., 
2002 ). In a prospective study, the incidence of penile HPV infection was lower in 
circumcised men, and genital warts were markedly less common in circumcised 
men (3 percent) than in uncircumcised men (26 percent) (Aynaud  et al ., 1994). 
The majority of penile cancers are due to HPV infection, predominantly HPV 16, 
and the risk of penile cancer is markedly lower in circumcised than in uncircum-
cised men (OR 0.3–0.4) ( Maden  et al ., 1993 ;  Dillner  et al ., 2000 ). Penile cancer 
is among the most frequently diagnosed cancers in Ugandan men, the majority of 
whom are uncircumcised ( Buonaguro  et al ., 2000 ). There is, therefore, consistent 
evidence to suggest that circumcision may protect men from penile HPV infec-
tions and, possibly, penile neoplasia. 
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    Male circumcision and HIV/STI infections in women 

  Cross-sectional studies in Kenyan women found a lower prevalence of HIV in 
women with circumcised husbands or partners, ranging from OR 0.34 ( Hunter 
et al ., 1994 ) to 0.05 ( Fonck  et al ., 2000 ). However, one cannot infer that circum-
cision directly affects male infectivity, since circumcision is associated with lower 
HIV prevalence in Kenya, and this could reduce female exposures. A direct effect 
of circumcision on male-to-female transmission is suggested from studies of HIV-
discordant couples with HIV-infected males and -uninfected female partners in 
Rakai, Uganda ( Gray  et al ., 2000 ). HIV incidence was 5.2/100       py in women with 
HIV-positive circumcised husbands, compared with 13.2/100       py in women with 
HIV-positive uncircumcised husbands, but this difference was not statistically sig-
nifi cant (RR      �      0.38, CI 0.13–1.22). However, among HIV-positive male partners 
with a viral load � 50,000       cps       ml, no transmissions were observed to the HIV-neg-
ative female partner if the man was circumcised, whereas the transmission rate 
was 9.6/100       py if the man was uncircumcised ( P       �      0.02) ( Gray  et al ., 2000 ). This 
suggests that circumcision may reduce male HIV infectivity at lower viremic lev-
els, and that the intact foreskin may be an additional source of HIV shedding, 
over and above the seminal fl uid. A prospective study in Uganda and Zambia 
found lower HIV incidence in women with circumcised partners (HR      �      0.75), 
but this differential was attenuated after adjustment ( Norris Turner  et al ., 2006 ). 
A trial in Rakai, Uganda, assessed the effects of male circumcision in HIV-
positive men on male-to-female HIV transmission among HIV-discordant couples 
( Wawer  et al ., 2008 ). The trial was stopped after an interim analysis showed no 
evidence of effi cacy; HIV incidence was 13.8/100       py in wives of circumcised men 
compared to 9.6/100       py in wives of uncircumcised men ( P       �      0.4). Among cir-
cumcised men, female HIV acquisition was highest if the couple resumed sexual 
intercourse prior to completed wound healing (27.8 percent), compared to those 
delaying resumption of sex until healing (9.5 percent). 

  There is limited information on the effects of male circumcision on STIs in 
women. In an IARC study, monogamous women whose male partners reported 
six or more lifetime sex partners were at reduced risk of cervical neoplasia if 
the man was circumcised (OR 0.37, CI 0.2–0.8) ( Castellsague  et al ., 2002 ). An 
ecologic study also suggested an inverse association between the prevalence of 
circumcision and rates of cervical cancer ( Drain  et al ., 2006 ). In observational 
studies from Rakai, Uganda, wives of circumcised men were at lower risk of 
BV (RR      �      0.79), trichomonas (RR      �      0.65), HSV-2 (RR      �      0.82) and HPV 
(RR      �      0.72), but there was no effect on gonorrhea (RR      �      1.19) or chlamydia 
(RR      �      1.06) ( Gray  et al ., 2006 ). Data from the Ugandan trial of male circumci-
sion show lower rates of GUD (RR      �      0.78, 95% CI 0.63–0.97), BV (RR      �      0.60, 
95% CI 0.38–0.94) and trichomonas (RR      �      0.52, 95% CI 0.5–0.98) among 
wives of intervention-arm men relative to wives of control-arm men ( Tobian 
et al ., 2008 ). It is plausible that the lower prevalence of GUD and vaginal STIs 
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in female partners of circumcised men is due to reduced carriage or shedding of 
organisms in circumcised men. 

    The safety of male circumcision 

  Complication rates following circumcision are enormously variable, depending on 
the age at circumcision, the experience of the provider, the circumstances under 
which surgery is performed and the presence of pre-existent conditions which 
may be indications for the surgery. As previously noted, the three randomized tri-
als reported surgery-related moderate/severe complications ranging from 1.5 per-
cent to 3.6 percent. The most common complications were infections, followed 
by hematoma or bleeding and wound dehiscence. The frenulum is the most vul-
nerable site for these complications due to the friability of the tissue and possi-
ble contamination with urine. The Kenyan trial found that rates of complications 
decreased over time as surgeons acquired more experience ( Krieger  et al ., 2005 ). 
Resumption of intercourse before wound healing is associated with increased 
complication rates ( Kigozi  et al ., 2008b ). However, the complication rates from 
the trials in which surgery was performed by well-trained physicians in properly 
equipped settings may be lower than in future programs where less experienced 
personnel may conduct the procedure under less optimal circumstances. 

  Complications following adult male circumcision in developed countries range 
from 2 to 10 percent, but adult circumcision is generally performed for medical 
indications, and these rates may not be comparable to those following elective 
surgery in otherwise healthy men. In Africa, much higher complication rates have 
been reported. For example, in Kenya a 11.1 percent rate of surgical complica-
tions was observed in public hospitals, 22.5 percent in private medical facilities 
and 34.3 percent when surgery was performed by traditional practitioners. High 
complication rates have also been reported with traditional pubertal circumcision 
in South Africa and Nigeria ( Halperin and Bailey, 1999 ;  Lavreys  et al ., 1999 ). 
Moreover, many complications under these traditional circumstances are severe 
and may result in partial or complete loss of the penis, fi stulas, meatal stenosis, 
and deaths. In Turkey, a mass hospital-based circumcision program in young boys 
observed a complication rate of 15.7 percent, which was substantially higher than 
the rate of 3.8 percent with routine procedures ( Moses  et al ., 1990 ). Surgical 
complications are much lower in infants. For example, in Israel, 19,478 neonatal 
circumcisions largely conducted in non-medical settings reported a complication 
rate of 0.3 percent. Similar low neonatal rates have been reported elsewhere. 

  Safety among HIV-infected men is of importance, since future programs are 
likely to include HIV-infected men. The WHO/UNAIDS guidelines recommend 
that circumcision be provided to HIV-positive men if medically indicated or if 
they request the procedure ( WHO  &  UNAIDS, 2007a ). The rationale is that if 
HIV-positive men were excluded from receipt of surgery it would be potentially 
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stigmatizing. Moreover, if programs were restricted to HIV-negative men, circum-
cision could be perceived as a marker of uninfected status. Thus, HIV-infected 
men might seek surgery from unsafe sources in order to mask their status, and 
circumcised men (both HIV-positive and HIV-negative), might use their circumci-
sion status to negotiate unsafe sex. The South African trial circumcised 73 HIV-
positive men and reported a complication rate of 8.2 percent. In Rakai, Uganda, 
420 HIV-positive men in latent stage disease were circumcised with a complica-
tion rate of 3.1 percent, which is comparable to that observed in uninfected men. 
At 30 days post-surgery, complete wound healing was found in 71.2 percent of 
HIV-positive and 80.7 percent of HIV-negative men, suggesting slower wound 
healing in those who were HIV-positive ( Kigozi  et al ., 2008b ). 

  There are confl icting reports if the effects of circumcision on subsequent sex-
ual satisfaction, penile sensitivity and sexual dysfunction ( Bongaarts  et al ., 1989 ;  
de Vincenzi and Mertens, 1994 ;  Bailey and Halperin, 2000 ;  Buve, 2000 ;        Gray  
et al ., 2000, 2006 ;  Green, 2000 ;  Baeten  et al ., 2005 ). Findings range from 
decreased satisfaction and function, to improvement following circumcision. 
Interpretation of these results is diffi cult, because adult circumcised men were 
highly selected due to medical indications for surgery; infant circumcision can-
not provide before-and-after comparisons; sample sizes were small; and follow-
up was short in most studies. Mild or moderate erectile dysfunction was reported 
by 0.4 percent of circumcised men in the South African trial ( Auvert  et al ., 2005 ) 
and 0.1 percent of circumcised men in the Kenyan trial ( Bailey  et al ., 2007 ). In 
the Ugandan trial, 0.3 percent of circumcised and 0.1 percent of uncircumcised 
men reported any sexual dysfunction, and this difference was statistically insig-
nifi cant ( Kigozi  et al ., 2008b ). It is therefore reasonable to conclude that circum-
cision does not adversely affect sexual function. Normal sexual satisfaction was 
reported by 98.4 percent of the circumcised and 99.9 percent of the uncircum-
cised men in the Ugandan trial after 2 years of follow-up and, although small, this 
difference was statistically signifi cant ( Kigozi et al ., 2008b ). Thus, there may be a 
small reduction in sexual satisfaction among a minority of circumcised men. 

    The prevalence and acceptability of male circumcision 

  Worldwide, approximately 30 percent of men are circumcised, of whom around 
two-thirds are Muslim. Neonatal circumcision is common in predominantly 
Islamic countries of the Middle East, North Africa and Asia, as well as in Muslim 
and non-Muslim populations of West Africa. Circumcision is also common in 
North America, Australia, New Zealand and Israel. However, neonatal circum-
cision is uncommon in East and Southern Africa, and if men are circumcised 
in these countries it is performed at later ages, including adolescence or young 
adulthood ( WHO  &  UNAIDS, 2007b ). 

  Studies of acceptability of circumcision among uncircumcised men, conducted 
before the randomized trial results were known, suggest potentially high levels 
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of acceptance. Acceptability among women is also high. In sub-Saharan African 
studies acceptability rates range from 45 to 85 percent ( Nnko  et al ., 2001 ;  Bailey 
et al ., 2002 ;  Halperin  et al ., 2005 ;  Quinn, 2006 ), and a high proportion of parents 
state that they would be willing to circumcise their infant sons ( Quinn, 2006 ). The 
primary reasons stated for acceptability are improvement in hygiene, sexual pleas-
ure, and potential protection from HIV and STIs. However, all these studies posed 
hypothetical questions, since circumcision was not readily available in any setting. 
Prior to the initiation of the randomized trials in Rakai, Uganda, surveys suggested 
that 60 percent of men would be willing to accept circumcision. The major barri-
ers were concerns about pain and complications of surgery, and possible adverse 
effects on sexual pleasure or performance. Overall, 45 percent of eligible HIV-
negative, uncircumcised males enrolled into the trial. Among control trial partic-
ipants, 85 percent accepted circumcision on completion of 2 years of follow-up.  

    Male circumcision and behavioral disinhibition or 
risk compensation 

  It has been postulated that adoption of risk-reduction strategies may be partially 
offset by compensatory behaviors that increase risk because of a false sense of 
protection, or because people are comfortable with a certain level of risk and self-
regulate their behaviors to maintain a perceived constant risk level ( Pinkerton 
2001 ;  Rottingen  et al ., 2001 ;  Crepaz  et al ., 2004 ). There is an extensive lit-
erature suggesting that newly introduced preventive measures may engender an 
exaggerated belief in protective effi cacy which leads to increased risk behaviors 
( Rottingen  et al ., 2001 ;  Crepaz  et al ., 2004 ;  Cassell  et al ., 2006 ). In the South 
African and Kenyan circumcision trials, the intervention-arm men had higher-
risk behaviors during follow-up than controls, suggesting possible disinhibition 
( Auvert  et al ., 2005 ). However, the differentials in risk behaviors were small. No 
disinhibition was observed in the Ugandan trial ( Gray  et al ., 2007a ), and an obser-
vational study in Kenya reported no increase in risk behaviors following circum-
cision ( Agot and Kiarie, 2006 ). Modeling suggests that even modest increases in 
the number of partners could negate the protective effects of circumcision ( Gray 
et al ., 2007b ), and it will be necessary to reinforce prevention messages of absti-
nence, fi delity and condom use in future circumcision programs. 

    Modeling of the effects of male circumcision on 
population HIV incidence, the number of surgeries 
and cost per HIV infection averted 

  A dynamic simulation model developed by  Williams  et al . (2006) , using country-
level prevalence data for HIV and male circumcision in sub-Saharan Africa, 
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estimated that circumcision programs could potentially avert 2 million new HIV 
infections and 0.3 million deaths over 10 years, assuming an effi cacy of 60 per-
cent (as observed in the South African trial) and full program coverage of uncir-
cumcised men within the next decade ( Williams  et al ., 2006 ). The impact of 
circumcision is likely to be most profound in East and Southern Africa, where 
HIV prevalence is high and male circumcision is infrequent. However, the authors 
acknowledged uncertainties in the data on HIV prevalence and the proportions 
of males who are circumcised, and that the possibility of behavioral disinhibition 
could offset the impact of circumcision programs. Another model, by  Mesesan 
(2006) , also suggested marked impact of circumcision on HIV incidence in South 
Africa over 20 years. 

  A stochastic simulation model was used to estimate the potential impact of 
male circumcision programs on HIV incidence in Rakai, Uganda ( Gray, 2005 ; 
 Gray  et al ., 2007b ). Under many scenarios, with a RR      �      0.5, circumcision could 
potentially abort the HIV epidemic, but behavioral disinhibition could offset these 
benefi ts ( Gray  et al ., 2007b ). It was estimated that approximately 35 surgeries 
were required to avert a single HIV infection over a period of 10 years, and that if 
the cost per surgery was approximately $35, the cost per infection averted would 
be approximately $1225. However, if the effi cacy of circumcision increases with 
longer duration, as indicated in the Rakai trial, the costs could be substantially 
less.  Kahn (2006)  modeled the South African trial effi cacy results and estimated 
a cost of $181 per infection averted over 20 years. Although the cost per infection 
averted is likely to be substantially lower in settings with high HIV incidence, as 
in South Africa, it is likely that these latter cost estimates are unrealistically low. 

  Overall, these simulations suggest that male circumcision could have a sub-
stantial impact on the HIV epidemic, and is likely to be cost effective. 

    Scale-up of circumcision programs 

  The three randomized trials and the WHO recommendation that male circumci-
sion be promoted for HIV prevention in men received wide publicity, and there 
has been anecdotal evidence of increased demand for circumcision in several 
African countries. If this demand is not met with safe services, men could resort 
to unsafe circumcision, with the attendant risks of complications. Thus, there is 
a compelling need to provide services as soon as possible. Increasingly, African 
Ministries of Health are including circumcision in their AIDS control strate-
gies, and funding has been provided in selected countries under the President’s 
Emergency Fund for AIDS Support. The Director of the Global Fund has also 
invited countries to apply for support. WHO/UNAIDS has prepared a man-
ual for circumcision surgery (WHO, UNAIDS  &  JHPIEGO, 2006), and needs 
assessments are ongoing in several countries. Thus the scale-up of services is in 
process.
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  A major decision for policy-makers regards the relative investment in infant 
versus adolescent/adult circumcision. Surgery in infants or young boys is simpler, 
safer and less demanding in terms of personnel training, facilities and equipment 
compared to surgery at older ages. However, any protective effects against HIV 
conferred by infant circumcision would be deferred for one to two decades, until 
these young boys reach sexual maturity. Adolescent and adult surgery is more 
demanding and expensive, but potential HIV benefi ts are likely to accrue over the 
shorter term. Models suggest that high coverage of adolescent/adult circumcision 
could, in many settings, potentially abate the HIV epidemic over 10–20 years. 
Thus, placing emphasis on these older age groups could reduce HIV prevalence, 
and this would offset the potential benefi ts that might be realized from neonatal 
surgeries. Thus, each country will have to decide on a policy which weighs these 
two options. 

  Circumcision for HIV prevention presents a novel public health challenge, since 
this is the fi rst time a surgical procedure has been used to prevent an infectious 
disease. The experience with mass sterilization in India provides a somewhat anal-
ogous example of the use of surgery for a public health goal, and it is noteworthy 
that these sterilization campaigns were a major catastrophe because of poor sur-
gical management which resulted in unnecessary complications and deaths, poor 
health education, and a failure to fully inform participants of risks and benefi ts. 
Circumcision cannot stand alone; it is at best partially effective for HIV prevention 
in men and of unknown effi cacy for HIV prevention in women. Circumcision must 
be integrated into established HIV prevention strategies such as ABC and VCT, 
both to prevent behavioral disinhibition and to ensure maximum effectiveness. HIV 
testing and counseling, although not mandatory, are highly desirable, and it will 
be necessary to provide treatment for STIs and penile infections before surgery 
to minimize risks of complications. Proper postoperative care and management 
of complications will also be needed. Programs will require major investments in 
training of personnel, construction or upgrading of facilities, purchase of equip-
ment and supplies, and measures to ensure quality control of services. In addition,
careful counseling will be needed for both men and their female partners to avoid 
early initiation of sex before complete wound healing, and to prevent potential 
behavioral disinhibition. Evaluation of the safety and long-term effectiveness of 
circumcision on HIV incidence in men and women, as well as monitoring sexual
risk behaviors, will be needed in selected settings, and such evaluation is now 
being conducted in the Kenyan and Rakai trial sites. 

  In countries where circumcision has not traditionally been practiced, cultural 
and religious beliefs may affect the acceptability of services, and there is need 
for sensitive health education to avoid possible objections from religious or com-
munity authorities. In addition, where traditional male circumcision is currently 
practiced, it will be necessary to engage traditional practitioners in order to avoid 
their opposition to programs or their continued provision of potentially unsafe 
surgery. In such contexts, programs may have to include traditional practitioners 
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in a non-surgical role. Finally, the involvement of women is important, because 
acceptability studies suggest that women are more willing than men to accept cir-
cumcision, primarily for hygienic reasons, and because female support will be 
needed for postoperative wound care and sexual abstinence, as well as prevention 
of unsafe sexual practices. Male circumcision programs may also provide a venue 
for provision of male reproductive services, since current programs, with the 
exception of STI care, often fail to reach the high-risk groups of younger men. 
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    The reality of AIDS is human. Human choice and the limits of our repertoire of 
human behaviors primarily determine who will contract HIV and will get AIDS. 
Ultimately, the human mind and spirit will determine the end of the epidemic.
I hope it will be within my lifetime. 

 Walter F. Batchelor 

 We put absolutely too much emphasis on treatment and too little on prevention. 
...A trillion dollars a year is spent on treatment and 1% of that is for population 
based prevention. We depend on biotechnology. We believe that we can solve eve-
rything with it. And its just not true and becomes less true every day that we live. 

 David Satcher 

 On current trends, AIDS will kill tens of millions of people over the next 20 years. 
But this need not happen. We know prevention works. 

 Peter Piot   

  Despite the remarkable improvement in HIV treatment, there is still no cure 
or preventive vaccine. For every person in sub-Saharan Africa that starts on HIV 
Highly Active Antiretroviral Therapy (HAART), conservatively four persons 
become HIV infected ( UNAIDS, 2007 ). Given these odds, it is not possible to treat 
our way out of this epidemic. However, HIV infection is preventable, primarily 
through behavior change (NIH, 1997;  Coutinho and Cates, 2000 ). In the 25 years 
during which HIV/STD prevention research has been conducted in the US, much 
has been learned about the theoretical variables that need to be considered when 
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predicting and changing high-risk HIV-related behaviors ( Fishbein  et al ., 1992 ). 
The model of the reproductive rate of sexually transmitted diseases includes: (1) 
infectivity or transmissibility, (2) interaction rates between susceptibles and infec-
tors, and (3) duration of infectiousness ( May and Anderson, 1987 ). The former two 
factors can be infl uenced by interventions that decrease the number of partners, 
increase abstinence or mutual monogamy between HIV seronegatives, increase 
condom use, or delay sexual initiation. The fi rst can be infl uenced by adherence 
to HAART, the second can be moderated by minimizing interactions among social 
networks (e.g., truck stops and CSWs), and the third can be changed by interven-
tions that increase the uptake of HIV counseling and testing to identify newly 
infected individuals and provide treatment while they are most infectious. 

   HIV/STD prevention research tests ways to change behaviors that place per-
sons at risk for HIV/STD infection, while HIV/STD operational research identi-
fi es methods to translate effective programs to public health settings as rapidly 
as possible. Several themes conceptually unify these research areas: 

    1.     Utilization of theory-based interventions  
    2.     Utilization of knowledge of determinants and distribution of high-risk HIV/

STD risk behaviors  
    3.     Identifi cation of co-factors, such as mental health, STDs, alcohol and sub-

stance use, and developmental stage as targets for interventions  
    4.     Identifi cation of moderators and mediators of behavior change  
   5.     Utilization of similar methods to assess HIV/STD knowledge and risk behaviors  
    6.     A commitment to the assessment of both behavioral and biomedical outcomes 

to ensure convergent validity of fi ndings.    

  Prevention and operations research are conducted at multiple levels: individual, 
couple, family, institutional, community and societal. Targeted outcomes are self-
report of safer sexual behavior (correct and consistent condom use, fewer partners, 
monogamy by both partners, moderate alcohol use, adoption of safer drug-using 
practices) and lower incidence of STDs and HIV. The involvement of the commu-
nity in the development and review of the conduct of HIV/STD research has been 
a hallmark of this work. 

  The National Institutes of Health (NIH) and the Centers for Disease Control 
and Prevention (CDC) have been at the forefront of AIDS research in the US 
since the beginning of the epidemic, developing research knowledge essential 
for understanding and preventing the spread of disease. The AIDS epidemic is a 
public health emergency that requires a coordinated and interdisciplinary federal 
response. Mobilizing the best scientifi c minds in both behavioral and medical 
research, federal support continues to play a pivotal role in developing new ways 
to understand and prevent HIV, and to treat its consequences. Prevention research 
efforts have been designed for vulnerable groups who are at higher risk for both 
HIV and co-occurring medical conditions that are mediated by health behaviors 
(e.g., diet, exercise, stress reduction, drug and alcohol use, mental illness). 
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  While the payoff from AIDS medical research has been signifi cant, this review 
is focused on behavioral research. Medical breakthroughs are cited only if they 
led to the development of different behavioral strategies. While many AIDS 
researchers might disagree with the division of AIDS research into these fi ve 
periods, there would be agreement that there has been unprecedented progress 
in AIDS prevention research during these 25 years ( Pequegnat, 2005 ). In some 
cases, an area of research may have begun in one period but is discussed in 
another period because that is where the payoff occurred. Because NIMH funds 
the majority of NIH-supported behavioral prevention, much of the focus is on its 
initiatives and fi ndings from investigations that it supports. 

    Periods in AIDS prevention research 

    Period I (1983–1985): Identifi cation of risk factors 
(knowledge, attitudes and behaviors (KAB) 

  In 1983 the federal government began mobilizing a response to this new public 
health threat, even before the routes of transmission were fully understood. Public 
health offi cials suspected that it was a social disease associated with sexual behavior 
( CDC, 1983 ). Federal support for sexual behavioral research had been terminated in 
the 1980s because it was controversial; consequently, there were no good prevalence 
data on HIV-related risk behaviors of Americans, nor proven models for prevention 
of high-risk HIV-related sexual behaviors. The fi rst generation of AIDS researchers 
were drawn primarily from health and behavior research which had adapted social 
psychological processes and methods to study health outcomes. Their work focused 
on cardiovascular and other chronic diseases (e.g., stress, coping). Investigators who 
had been using methods from classical and operant conditioning to develop smok-
ing-cessation and other lifestyle programs adapted these methods for stopping 
HIV-associated risk behaviors. Experimental social psychologists (e.g., attitudes, 
impression formation, loss–gain messages) contributed well-articulated theories and 
well-controlled methods. Because it is essential to have a better understanding of 
what people know, think and do in order to develop population-specifi c prevention 
programs, early studies collected data on knowledge, attitudes and behavior (KAB) 
( McKusick  et al ., 1985 ;  Catania  et al ., 1990 ;  Coates, 1990 ;  Fisher and Fisher, 1992 ). 

  Studies were conducted with people who were exhibiting symptoms of the illness 
and those who were not, in order to identify KAB patterns that differentiated them. 
Studies also identifi ed antecedent behaviors (e.g., drinking alcohol, sharing needles) 
and settings (e.g., bars, bathhouses, shooting galleries) that placed people at risk for 
HIV/STDs. The initial period of HIV/AIDS research was characterized by multiple 
KAB studies and the legitimatization of AIDS as a behavioral research area. 

   In 1985, when an HIV test was licensed for screening blood supplies, it was 
possible to identify reliably those who were HIV seropositive. Investigators then 
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intensifi ed their efforts to develop interventions to keep at-risk populations from 
seroconverting. 

    Payoff from this period 

●      Investigators identifi ed risk groups: gay men, IDUs, partners of IDUs, chil-
dren of seropositive women  

●      Investigators described KABs of these at-risk groups and put out public 
health messages that it was these behaviors not membership in a group that 
placed individuals at risk  

●      Investigators established risk factors for newly emerging at-risk groups, espe-
cially those transitioning to adolescence.      

    Period II (1986–1991): Test of concept of HIV interventions 

  The second period of payoff from AIDS research was from 1986 to 1991, and was 
characterized by the activism of ACT UP and other groups in the HIV-infected 
and -affected communities that adopted the slogan  “ Silence             �      Death ” . 
Zidovudine (AZT), a nucleoside reverse transcriptase inhibitor, was the fi rst drug 
to treat HIV approved by the FDA in 1987. Shortly thereafter the fi rst candidate 
AIDS vaccine began testing, and there was hope that an effective AIDS vaccine 
would be available in 5 years. The fi rst comprehensive needle-exchange program 
was established. The Americans with Disabilities Act was expanded to include 
people living with HIV/AIDS. 

   Despite these breakthroughs, early in the epidemic, surveys of public opin-
ion about AIDS revealed widespread fear, lack of accurate information about its 
transmission, and willingness to support policies that would restrict the civil lib-
erties of persons living with HIV ( Herek, 1990 ). HIV/AIDS is a major barrier to 
persons seeking testing and counseling services, and to health workers providing 
care ( Valdiserri, 2001 ). 

  A signifi cant minority of people in the US have consistently expressed nega-
tive attitudes toward persons living with HIV, although they have fl uctuated in 
the measures that they would support: quarantine, universal mandatory testing, 
and even tattooing of infected individuals ( Herek and Capitanio, 1993 ). AIDS-
related discrimination in employment, health care, insurance and education, and 
physical attacks, have been reported. People living with AIDS have been fi red 
from their jobs, evicted from their homes, and denied services (       Gostin, 1989, 
1990 ;  Hunter and Rubenstein, 1992 ). Multiple social, psychological and demo-
graphic variables have been correlated with AIDS-related attitudes: age, educa-
tion, ethnicity, personal contact with persons living with AIDS, knowledge about 
HIV transmission, and attitudes toward homosexuality. Younger and better-
educated respondents consistently manifest lower levels of negative attitudes 
toward persons living with AIDS. Persons who know someone living with AIDS 



Payoff from AIDS Behavioral Prevention Research

173

tend to be more favorably inclined and to have better attitudes toward AIDS-
related policies. Some data suggest that racial and ethnic differences exist in 
AIDS stigma, and that African-Americans and Hispanics tend to overestimate 
the risks of HIV transmission through casual contact and to favor policies that 
would separate persons living with HIV from the public ( Alcalay  et al ., 1988–
1989 ). Despite major public health education campaigns, people with HIV 
throughout the world are still stigmatized in various ways. There appears to be 
a greater degree of stigma expressed toward individuals with AIDS than toward 
individuals with other diseases ( Crawford, 1996 ). 

  The Centers for Disease Control (CDC) promulgated guidelines in 1985, 
encouraging people to participate in HIV counseling and testing programs and 
suggesting measures to help persons living with AIDS to avoid opportunistic 
infections, and these guidelines were later updated ( CDC, 1986 ). The CDC 
recommended that community health education programs be aimed at mem-
bers of high-risk groups to: (1) increase knowledge about AIDS, (2) facilitate 
behavioral changes to reduce risk of infection, and (3) encourage voluntary 
counseling and testing (VCT). They laid out a plan to triage persons who came 
in for tests and either tested negative or positive. Pre- and post-test counseling 
was touted by the CDC as an effective preventive intervention. In 1992, Allen 
and colleagues demonstrated that HIV serotesting and counseling led to a large 
increase in condom use and was associated with a lower rate of new infections 
( Allen  et al ., 1992 ). 

  A Request for Applications (RFA) soliciting AIDS research centers to be state-
of-the-art resources was released by NIMH (NIMH, 1985). One of the innova-
tive aspects of the RFA was the requirement that the community and populations 
with which the research was conducted should participate in every stage of the 
research and be given briefi ngs about the fi ndings from the studies. Each center 
developed a Community Advisory Board (CAB) to facilitate communication 
between the Center and the community. Initially AIDS Research Centers were 
funded as P50s, which is a funding mechanism that requires both core (meas-
urement, statistical analysis, laboratory) and at least three research projects. 
Beginning in 1995, Centers were funded using the P30 mechanism, which sup-
ports core research projects. Investigators then propose individual research 
grants (RO1s). 

   During this period six centers were awarded under the original solicitation. 
The HIV Center for Clinical and Behavioral Studies at Columbia University 
and the Center for Biopsychosocial Study of AIDS at the University of Miami 
were funded in 1986. The Center for AIDS Prevention Studies (CAPS) at the 
University of California at San Francisco was begun in 1986, and the Center 
at the University of Michigan (Midwest AIDS Biobehavioral Research Center) 
was initiated in 1988. The HIV Neurobehavioral Research Center (HNRC) at the 
University of California at San Diego was awarded in 1989, and the Center for 
NeuroAIDS Preclinical Studies at the Scripps Institute was awarded in 1990. 
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  NIMH AIDS Research Centers provided an environment in which investigators 
pursued interdisciplinary behavioral, clinical and treatment research on preven-
tion of transmission and neuropsychiatric consequences of HIV/AIDS. They were 
viewed as national and international resources. AIDS investigators at these Centers 
collaborated with other AIDS researchers and community service organizations. 
While the range of their activities was multidisciplinary and interdisciplinary, each 
Center focused its activities on a major theme: behavioral prevention, NeuroAIDS, 
or HIV policy research. 

  There was a scarcity of reliable data on sexual behavior available to design 
effective behavioral prevention research. During this period, several sexual behav-
ior surveys were conducted that provided rich data sets. The National AIDS 
Behavioral Survey (NABS) was a behavioral epidemiological survey using a 
national probability population-based sample ( Catania  et al ., 1992 ). 

  Two samples were recruited by random-digit dialing: (1) 23 high-risk cities 
(individuals 18–49 years of age) that at time one had had large number of AIDS 
cases, and (2) the national sample (individuals 18–75 years of age). The majority 
of people (93 percent) who were surveyed at Time 1 (June 1990–February 1991) 
volunteered to be re-surveyed at Time 2 (January–August 1992), and 73 percent 
were re-interviewed. This survey was designed to describe changes in (1) risk 
factors relevant to HIV and other sexually transmitted disease, (2) condom use, 
and (3) HIV antibody testing. Nationally, none of the risk estimates changed sig-
nifi cantly from collection of data at Time 1 to collection at Time 2. However, the 
proportion of respondents reporting multiple sexual partners increased signifi -
cantly in high-risk cities (a 4 percent increase). Respondents who appear to have 
been monogamous may have been serially monogamous rather than being with 
the same partners. 

  The other survey, the National Health and Social Life Survey (NORC), was 
designed to capture data on adult sexual behavior in the US, and there were 
3432 respondents. The goals were to describe systematic variation in the timing 
and sequence of individual sexual activity in response to life-course events and 
changes in social and cultural environment. This survey also collected data on 
variations in sexual relationships based on the assumption that the characteris-
tics of the couple, rather than the individual, contributed to the spread of disease. 
To assess these aspects, social network techniques of data collection and anal-
ysis were used. In this survey, the investigators looked at two major indicators 
of whether the respondents had changed behavior in response to acquiring HIV/
AIDS ( Laumann  et al ., 1994 ); the fi rst was the number of HIV tests that they had 
had to determine whether they were HIV seropositive, and the second was direct 
question asking if they had changed behavior. The results indicated that 26.6
percent of all respondents had been tested for HIV/AIDS (slightly more men than 
women, substantially more younger than older persons, more blacks than whites 
or Hispanics, more educated, and more unmarried, and more in larger cities). 
Those at greater risk for HIV (who had had many partners, same-gender partners, 
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or had paid or been paid for sex) were more likely to have been tested: There 
appeared to be a negligible relationship between having been tested and condom 
use. Approximately 30 percent of the respondents indicated that they had changed 
their sexual behavior as a result of the risk of HIV/AIDS. This was more pro-
nounced in men, younger people, blacks, the unmarried, and those in larger cities. 

   Because of the public health imperative, HIV behavioral interventions were 
designed as rapidly as possible for seronegative at-risk persons to reduce their 
sexual and drug-use behaviors associated with high risk of HIV infection (e.g., 
unprotected sex or needle-sharing). To accomplish this, investigators used results 
from the two surveys and adapted ethnographic methods to identify social and 
cultural norms, mores, values and beliefs of groups of at-risk people ( Herdt and 
Boxer, 1991 ;  Pequegnat  et al ., 1995 ). Ethnography traditionally required immer-
sion in cultures and long periods of fi eld-based research, but in the 1980s mod-
els for rapid or focused ethnographic assessment were developed and applied in 
various areas of research ( Scrimshaw and Hurtado, 1987 ;  Bentley  et al ., 1988 ). 
To understand the risk behaviors of these populations, participant observational 
data were combined with open-ended qualitative interview data that permitted 
in-depth explorations of sensitive topics, such as substance abuse and sexual 
behavior. These focused ethnographic assessments accelerated conduct of form-
ative research, which is essential when designing, tailoring and implementing 
interventions in a reasonable timeframe. Formative research also facilitated com-
munity involvement in the design of prevention and clinical trial protocols, mak-
ing them more acceptable to the community ( Cornell  et al ., 2007 ). 

  This strategy led to single-site, single-population studies that tested proof of con-
cept for prevention programs with seronegative persons. The interventions tested in 
this period were based on social cognitive theory and delivered at the individual 
level. Because individuals who were seropositive could be distinguished from those 
who were seronegative, comparative studies to identify predictors of seroconversion 
were possible. 

  One of the major reasons that there have been major payoffs from these behav-
ioral research studies is the fact that the interventions are based on theories ( Ajzen 
and Fishbein, 1980 ;  Fishbein  et al ., 1992 ;  Herek, 1995 ). All empirical research is 
based on cause-and-effect assumptions; even formative or ethnographic studies 
involve choices about what will be observed and at what depth. A major chal-
lenge has been to make these assumptions explicit so that intervention research 
can evaluate and, if necessary, modify them. Theory development and evaluation 
is more than an intellectual exercise because it can operationalize every aspect of 
the study, from describing the causal path, to the hypotheses, selection of meas-
ures, development of the targets in the intervention and, fi nally, interpretation of 
the data ( Herek, 1995 ). If the overall intervention is effi cacious, a theory that has 
posited moderators and mediators can identify which subgroups are best matched 
for different interventions and even which aspects of an intervention works best 
with subgroups ( West  et al ., 1993 ). 
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   Studies demonstrated that interventions based on social cognitive theory were 
effective in reducing high-risk sexual practices in gay and bisexual men (           Kelly 
et al ., 1989, 1991, 1995, 1997 ;  Stall  et al ., 1988 ;  Valdiserri  et al ., 1989 ;  Osmond 
et al ., 1994 ). As other risk groups emerged, those interventions were adapted 
for them: adolescents and runaways ( Kirby  et al ., 1991 ;  Rotheram-Borus  et al ., 
1991 ;  Jemmott  et al ., 1992 ;  Rotheram-Borus, 1993 ); minority women ( Ehrhardt 
and Exner, 1991 ;  Exner  et al ., 1997 ;  Ehrhardt  et al ., 2002 ;  El-Bassell  et al ., 
2003 ); and the mentally ill ( Kelly  et al ., 1992 ;  Carey  et al ., 1995 ). 

  During this period there was also a program of research that examined the 
relationships among stress, immunity, lifestyle changes and secondary preven-
tion of persons living with HIV/AIDS. A study of severe environmental stress 
and declining social integration in a lower social support structure and feelings 
of loneliness were associated with higher HHV-6 antibody titers ( Dixon  et al ., 
2001 ). Reactivation of HHV-6 has been related to poorer immune status in HIV-
seropositive persons. However, feelings of social integration mediated the rela-
tionship. These fi ndings are consistent with research by Leserman and colleagues 
( Leserman  et al ., 1999 ) showing that diminished social support is associated with 
lower immune status. In one study, 81 percent of HIV-seropositive people began 
eating healthier food and taking vitamins when they found out they were HIV-
positive ( Namir  et al ., 1990 ). They also reported reducing alcohol and drug use, 
and increasing sleep ( Siegel and Krauss, 1991 ). These changes in lifestyle empow-
ered individuals, imparted a sense of control over their health and increased their 
quality of life. A study examined aerobic exercise training as a buffer against affec-
tive distress and immune decrements which are associated with learning about 
HIV antibody status and initiating treatment ( LaPerriere  et al ., 1990 ;  Antoni  et 
al ., 1991 ). Research subjects received 5 weeks of training and, at a point 72 hours 
before serostatus notifi cation, researchers collected psychometric, fi tness and 
immunologic data on all subjects. Control subjects that tested positive showed sig-
nifi cant increases in anxiety and depression, as well as decrements in natural killer 
cell numbers, following notifi cation, whereas those who exercised did not exhibit 
negative consequences. 

   In addition to examining the physical health of seropositive persons, inves-
tigators studied the neurological and neuropsychiatric manifestations of HIV 
infection. Those early reports suggested that even asymptomatic HIV-positive 
persons have impaired neurocognitive skills, such as executive functions (plan-
ning, initiation, solving problems, engaging in purposeful behavior); motor and 
perceptual-motor speed; speed of information-processing, including reaction 
time; attention; and working memory ( Grant  et al ., 1987 ). Because these skills 
are essential to perform many jobs safely (e.g., air traffi c controller, commer-
cial aircraft pilot, bus driver and train operator, dangerous equipment operator), 
these revelations stimulated the development of employment policies. However, 
the fi nal suggestions were that HIV-positive individuals should not be excluded 
from employment simply on the basis of HIV infection.  
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    Payoff from this period 

●      Stigma was recognized as a major concern which must be addressed to ensure 
the uptake of prevention and treatment opportunities  

●      AIDS research centers scaled up quickly and became state-of-the-art resources 
for prevention and mental health research 

●      Community Advisory Boards (CAB) demonstrated that community input is 
essential to ensure the development of a culturally relevant and sustainable pre-
vention programs 

●      Ethnographic approaches were recognized as essential for collecting cul-
tural and gender data to design or tailor HIV/STD interventions for different 
populations

●      Effi cacious prevention programs for at-risk groups at the individual-level 
were developed  

●      Prevention programs were based on theories which permitted examination of 
which interventions worked for subgroups of at-risk populations  

●      Investigators recognized that HIV testing and counseling could change HIV/
STD risk behaviors  

●      Despite controversy, investigators successfully conducted sexual behavior sur-
veys in successive waves and provided signifi cant databases for AIDS preven-
tion work 

●      Investigators identifi ed the cognitive domains that were impaired in HIV infec-
tion and developed standardized HIV neuropsychological assessment batteries 

●      Investigators began conducting secondary prevention programs enhancing qual-
ity of life, associated with slowing disease progression in seropositive persons. 

    Period III (1992–1997): Multisite, multipopulation 
randomized controlled trials 

   Despite the advancements being made in behavioral and medical research, by 
1994 AIDS was the leading cause of death among Americans between the ages 
of 25 and 44. However, in 1994 the study results from ACTG 076 gave hope 
that early treatment of pregnant women with the drug zidovudine (AZT) could 
reduce or prevent all mother-to-child transmission of HIV ( Connor  et al ., 1994 ). 
In 1995 highly active antiretroviral therapy (HAART) was introduced, with the 
fi rst protease inhibitor, saquinavir. The following year, the FDA approved the 
fi rst non-nucleoside reverse transcriptase inhibitor, nevirapine, and viral load test 
to measure levels of HIV. These developments revived many patients who were 
near death (the  “ Lazarus effect ” ), and led to a 70 percent reduction in AIDS-
related deaths. 

   Replications of single-site, single-population studies in different contexts and 
emerging populations increased. Having determined that an intervention would 



work, large randomized, controlled trials (RCTs) were conducted in multiple 
populations and sites using both behavioral and biological outcomes in order to 
increase the generalizability of the results ( Fishbein and Pequegnat, 2000 ). 

  While AIDS research was only initiated in 1983, strong federal support for 
public health research and committed HIV investigators (many of whom were 
HIV-positive) had generated such a large amount of data from randomized 
controlled trials (RCTs) by 1997 that the National Institutes of Health held a 
Consensus Development Conference (CDC) on Interventions to Prevent HIV 
Risk Behaviors. This was the fi rst behavioral intervention selected for this for-
mat. The Consensus Conference is a mechanism established by Congress to 
evaluate behavioral and biomedical research to determine whether drugs, tech-
nologies or interventions are ready to be implemented in public health agencies 
(NIH, 1997;  Coutinho and Cates, 2000 ). The Consensus conference is the clos-
est mechanism that the US has to a Supreme Court for science. 

  The impartial expert consensus panel declared that behavioral prevention 
efforts were effective in stopping the spread of HIV in at-risk populations. They 
specifi cally stated,  “ Prevention interventions are effective for reducing behavio-
ral risk for HIV/AIDS and must be widely disseminated ”  (NIH, 1997;  Coutinho 
and Cates, 2000 ). They suggested to the fi eld that prevention work should be 
initiated with HIV-seropositive individuals, which led to the development of two 
trials conducted in a later period: Project EXPLORE and the Healthy Living 
Project (HLP). Furthermore, they weighed in on a controversial issue and stated 
that  “ an impressive body of evidence suggests powerful effects from needle 
exchange programs ” . 

   Over the years these opinions have been corroborated by the CDC, which 
has established a three-part technology transfer program to ensure that tested 
prevention programs are adopted in public health agencies. The fi rst is the 
Prevention Research Synthesis (PRS) project, which conducts systematic 
reviews based on effi cacy criteria to select HIV prevention behavioral inter-
ventions ( Sogolow  et al ., 2002 ). The second is called Replicating Effective 
Programs Plus (REP � ), which is dedicated to packaging evidence-based pre-
vention programs that meet the rigorous criteria established by the PRS ( CDC’s 
HIV/AIDS Prevention Research Synthesis Project, 2001 ). Research protocols 
are packaged as user-friendly prevention programs which can guide providers 
in replicating evidence-based risk-reduction programs in their own settings and 
communities. 

  The third part of this process is the Diffusion of Effective Behavioral 
Interventions (DEBI) project (see also Chapter 22), which moves effective HIV 
interventions into program practice ( Collins  et al ., 2006 ). ( Table 7.1    lists the 
evidence-based programs and the funders.) The DEBI project coordinates the 
dissemination of packaged interventions and provides training and technical 
assistance. In summary, interventions that meet the PRS effi cacy criteria are pack-
aged by REP �  and are then disseminated by the DEBI project. 
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 Table 7.1        Sample of evidence-based interventions selected for REP �        

 Name of intervention  Principal investigator  Funding 
institution

 Targeted population  Year RCT 
completed

 Popular Opinion Leader
 (POL) 

 Jeffrey A. Kelly  National
  Institute of 

Mental Health 
(NIMH)

 MSM  1991 

 Reducing the Risk  Doug Kirby  NIH  &  Private
 Foundation 

 Youth  1991 

 Be Proud! Be
 Responsible! 

 John and Loretta Jemmott  NIMH  Adolescents  1992 

 Healthy Relationships  Seth Kalichman  NIMH  African American men and women  1995 
 Becoming a Responsible
 Teen (BART) 

 Janet St Lawrence  NIMH  Youth  1995 

 Focus on Kids (FOK)  Bonita Stanton  NIMH  Youth  1996 
 Mpowerment Project  Susan Kegeles  NIMH  Young MSM  1996 
 Street Smart  Mary Jane Rotheram-Borus  NIMH  Adolescents  1997 
 Project Respect  Mary Kamb, Martin Fishbein  Centers for

  Disease 
Control (CDC) 

 Heterosexual adults  1998 

 Project Light  David Celentano, Tyler Hartwell, Jeff
  Kelly, Raul Magana, Willo 

Pequegnat, Mary Jane Rotheram, 
Robert Shilling 

 NIMH  Heterosexual adults  1998 

 Real AIDS Prevention
 Project 

 Jennifer L. Lauby  CDC  Heterosexual adults  1998 

 VOICES/VOCES  L.H. O’Donnell  CDC  Heterosexual adults  1998 
 Community PROMISE  CDC AIDS Community

 Demonstration Projects 
 CDC  IDUs  &  female sex partners, sex workers,

  non-Gay identifi ed MSM, youth, 
residents of high STD-prevalence areas 

 1999 

 Together Learning
 Choices 

 Mary Jane Rotheram-Borus  NIDA  Young HIV �  persons (13–29)  2001 

 Project Connect  Nabila El-Bassel  NIMH  Women and partners  2004 

 Partnerships for Health  Jean Richardson  NIMH  HIV �  persons over 18  2004 
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  While important work was being conducted at the individual level during this 
period, there was recognition that prevention could be implemented at differ-
ent levels. AIDS was not solely an individual disease, because of the ways that 
it could affect the entire family: multiple members and generations could be at 
risk or infected. NIMH convened a group of investigators in 1989 to discuss the 
role of families in preventing and adapting to HIV/AIDS. Having identifi ed fam-
ily-level research questions, NIMH issued two RFAs. The fi rst, in 1992, was for 
3 years and called for studies examining process in families heavily impacted 
by HIV, as a basis for developing prevention programs for families. The second, 
in 1995, called for developing and testing family-based interventions; these are 
described in the book Working with Families in the Era of AIDS  ( Pequegnat and 
Szapocznik, 2000 ). 

   During this period, there was a strong payoff from a program of community-
level prevention research developed by Kelly and colleagues (           Kelly  et al ., 1991, 
1992, 1997, 2006 ;  Kelly, 2004 ). This work was based on the theory of diffusion 
of innovation, which was a model to explain how new technological and behav-
ioral innovations are initiated and become adopted, accepted and normative with 
community populations ( Rogers, 1983 ). Innovations often begin with  “ trusted 
leaders ” , whose actions and opinions lead other people to change their behaviors 
and norms. This alters what are acceptable normative behaviors in a community. 
Kelly and colleagues were able to design interventions that changed the norms 
about safe sexual behaviors in different community settings (e.g., bars, public 
housing), which resulted in signifi cant behavior changes ( Sikkema  et al ., 2000 ). 
The Center for AIDS Interventions Research (CAIR), established by Kelly and 
his colleagues at the Medical College of Wisconsin in Milwaukee, was funded 
in 1994. CAIR is a multidisciplinary HIV prevention research center that devel-
ops and evaluates innovative new interventions to prevent HIV among persons 
most vulnerable to HIV. It also focuses on prevention of adverse health and men-
tal health outcomes among persons living with HIV infection, and their friends 
and families. Its international research focuses on prevention work in Russia and 
Eastern Europe. 

  Instruments, assessment batteries and survey methods were standardized during 
this period so that data could be utilized by multiple research teams. Important 
methodological issues were identifi ed, such as recruitment and sampling issues, 
appropriate control or comparison groups for RCTs, interviewing techniques for 
sensitive topics, criteria for establishing change in behaviors, ethical issues, quasi-
experimental design, combining qualitative and quantitative techniques, response 
bias in surveys, validity of self-report, modeling of AIDS epidemic, and cultural 
issues with ethnic and racial minority populations. These issues were explored 
in a 1993 book, edited by Ostrow and Kessler, entitled  Methodological Issues in 
AIDS Behavioral Research  ( Ostrow and Kessler, 1993 ). Investigators from the 
AIDS Research Centers also formed working groups to identify instruments that 
provided valid and reliable data across populations and settings. Some groups 
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developed batteries that could be used in assessing multiple HIV-related problems 
( Butters  et al ., 1990 ). 

  When introduced in 1993, the female condom was hailed as the fi rst woman-
initiated (dual protection) method, capable of preventing both unwanted preg-
nancy and infection ( Worley, 2005 ). This opened up a potential new line of 
research of behavior change in women; women were taught to avoid risky situ-
ations and triggers for their risk behaviors, and to negotiate female condom use 
( Caso  et al ., 2002 ). International and US experience with the female condom has 
shown that the device empowers diverse populations of women, helping them to 
negotiate protection with their partners, promoting healthy behaviors, and increas-
ing self-effi cacy and sexual confi dence and autonomy ( Golub, 2000 ). However, 
the use of the female condom still depends on relationship dynamics and part-
ner negotiation ( Artz  et al ., 2000 ), and male condoms tend to be more widely 
used ( Ehrhardt  et al ., 2002 ). Evidence suggests that the male partner’s objec-
tion is the main reason for non-use of the female condom ( Artz  et al ., 2000 ).
A series of research projects was initiated to examine relationships in couples in 
order to address these communication and power imbalances ( Exner  et al ., 1997 ;
 El-Bassell  et al ., 2003 ). 

  In previous years Voluntary Counseling and Testing (VCT) had been viewed as 
an intervention to reduce HIV infection (see also Chapter 19), but, with the advent 
of treatment, there was emphasis on early screening of at-risk populations, to iden-
tify and treat people ( Rotheram-Borus, 1997 ). Rotheram and colleagues devel-
oped an AIDS Research Center – the Center for HIV Identifi cation, Prevention, 
and Treatment Services (CHIPTS) – funded in 1997. This Center is dedicated to 
developing a new model of counseling and testing, promoting early detection, 
and engaging people into systems of care as early as possible. To implement these 
goals, investigators at CHIPTS collaborate with other research programs and serv-
ice providers in the Los Angeles area and hold an annual policy forum to discuss 
research that informs health policy. Studies have suggested that people with STDs 
have a two- to fi ve-fold increased risk of HIV acquisition, and have suggested 
multiple biological mechanisms by which they may increase HIV susceptibil-
ity or infectiousness. In this period, two major RCTs were conducted to deter-
mine if treating STDs could decrease HIV incidence. The fi rst trial, conducted 
in Mwanza, Tanzania, demonstrated a decrease of 40 percent in heterosexually 
transmitted HIV infections in communities with continuous access to treatment of 
symptomatic STDs as compared to the control communities with minimal serv-
ices, where the incidence remained the same ( Grosskuth, 1995 ). However, in the 
second study, in Rakai, Uganda, there was no reduction in HIV incidence when 
community-wide mass treatment was administered to both asymptomatic and 
symptomatic individuals intermittently ( Wawer, 1998 ). In explaining these mixed 
results, they identifi ed the following reasons: Mwanza has an HIV prevalence of 
only 4 percent, versus 16 percent in Rakai; Mwanza adopted a continue treatment 
strategy for only symptomatic persons, versus intermittent treatment in Rakai for 
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both symptomatic and asymptomatic persons; and Mwanza’s prevalence of cur-
able STDs was slightly higher than that in Rakai. This work stimulated an HIV 
prevention program to treat STDs in symptomatic persons, and to reduce risky 
sexual behaviors to prevent acquisition of STDs. 

   In 1995, another treatment to prevent HIV infection – post-exposure prophy-
laxis (PEP) – became the standard of care for health-care workers who had occu-
pational exposure to HIV (see also Chapter 6). Post-exposure use of zidovudine 
(AZT) was associated with an approximate 81 percent reduction in becoming 
HIV seropositive after work-related exposures ( CDC, 1995 ;  Cardo  et al ., 1997 ). 
Studies were later initiated that examined the effi cacy of PEP for non-occupa-
tional (i.e., sexual and drug use) exposures to HIV. Studies have demonstrated 
that delivery of PEP for non-occupational exposure is feasible and cost-effective 
( Kahn  et al ., 2001 ;  Schechter  et al ., 2002 ;  Pinkerton  et al ., 2004 ). Despite initial 
concern that it would provide a rationale for being more risky, PEP was prima-
rily used by individuals who usually engaged in safe sexual or injection behav-
iors but experienced a lapse or an accident and used PEP as a last resort ( Kahn 
et al ., 2001 ). Martin and colleagues ( Kahn  et al ., 2001 ) followed 397 adults with 
a high-risk sexual or drug-use exposure and found, after 12 months of follow-
up, that the majority of participants did not request a repeat course of PEP (83 
percent). Compared with baseline, 73 percent of participants reported a decrease 
in the number of times they had performed high-risk sexual acts, and 13 percent 
reported no change. However, Roland and colleagues found a substantial number 
of seroconversions among those using PEP for non-occupational exposure ( Kahn 
et al ., 2001 ). Although some guidelines exist for non-occupational PEP, the safe 
and effective delivery of PEP is complicated and effi cacy data on the use of PEP 
are limited. 

  While PEP did not appear to be associated with behavioral disinhibition, there 
were widespread reports of increased sexual risk-taking and sexually transmit-
ted infections and HIV among MSM associated with the advent of highly active 
antiretroviral therapy (HAART) ( Schechter  et al ., 2002 ). HAART is a treatment 
for human immunodefi ciency virus (HIV) infection that uses a combination of 
several antiretroviral drugs. The goals of HAART are to suppress HIV replica-
tion to a level suffi cient to prevent the development of drug-resistant mutations, 
to prevent the progression of HIV disease, and to reconstitute the immune sys-
tem ( Friedland and Williams, 1999 ). Patients begin to feel better and, when the 
virus is not detectable, they feel that unprotected sex is safe behavior. 

   Patients who are able to suppress HIV replication below the level of detec-
tion have a substantially greater chance to achieve long-term viral suppression 
on HAART. However, it is necessary to obtain consistent and adequate drug lev-
els in order to prevent development of drug-resistant mutations. This has led to a 
vigorous fi eld of research on adherence to medications. 

  Treatment adherence to any medical regime is complicated, but HAART is 
particularly complex and requires a high level of adherence to be effective. When 
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HAART is used properly and paired with reduced HIV-related risky behavior, it 
is effective and is a major payoff for public health. 

  The factors associated with adherence have been divided into fi ve categories 
in major reviews of the topic ( Reiter  et al ., 2000 ;  Ickovics and Meade, 2002 ; 
 Simoni  et al ., 2003 ). Common predictors of non-adherence include depression/
psychiatric morbidity, active drug or alcohol use, stressful life events, lack of 
social support, and inability to identify the drug regimen or describe the relation-
ship between adherence and drug resistance ( Gordillo  et al ., 1999 ;  Golin  et al ., 
2002 ). The complexity of the regimen and side-effects are associated with non-
adherence. The types of pills prescribed are not associated with adherence ( Golin 
et al ., 2002 ). Some studies report that if the regimen fi ts into the individual’s daily 
routine, there is a greater likelihood of adherence ( Chesney, 2000 ). The stage and 
duration of HIV infection and the associated opportunistic infections and HIV-
related symptoms can increase adherence because persons are more aware of the 
need for treatment. Dissatisfaction with previous health-care systems has been 
associated with non-adherence ( Chesney, 2000 ). A patient’s trust in the physician 
has been shown to improve adherence, especially if the relationship is longstand-
ing ( Stone  et al ., 1998 ;  Altice  et al ., 2001 ). 

  Interventions to promote adherence have focused on identifying adherence bar-
riers, developing problem-solving skills, integrating the treatment regimen into 
daily life, increasing adherence self-effi cacy, increasing motivation to adhere, and 
enhancing patients ’  readiness to take HAART before initiation of the treatment. 
Some indirect methods that have been tested in interventions are pill counts, self-
reporting, MEMS caps, pharmacy records, metabolic drug levels, pharmacy refi ll 
records, service utilization records, patient self reports and provider reporting. 
Effective direct methods are directly observed therapy (DOT), biomedical assay 
of blood, and urine analysis. 

  In 1997 the Center for Interdisciplinary Research on AIDS (CIRA) was estab-
lished at Yale University, and brought together collaborating scientists from 20 
different disciplines. These investigators focused on basic social and behavioral 
research aimed at identifying the determinants of HIV-related risk in different 
populations. They conducted prevention interventions and policy and modeling-
based research that examines the cost-effectiveness of interventions and mod-
els the impact on public health. This research is undertaken at multiple levels 
of analysis, and combines social/behavior with biomedical/laboratory research. 
This Center is unique because it was co-funded by the National Institute of Drug 
Abuse (NIDA), which was the fi rst time an AIDS Center had been a joint venture. 

    Payoff from this period 

●      The expert panel from the NIH Consensus Development Conference stated 
that HIV preventive interventions were ready to be implemented in public 
health agencies  
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●      Teams of investigators developed methods to handle the problems of conduct-
ing research in real settings where control was a challenge  

●      Investigators identifi ed components of effective preventive interventions and 
the process of behavior change: 
●      before a person can change, he or she must perceive personal risk for HIV;  
●      a person must have complete and accurate knowledge of HIV, which is 

necessary but not suffi cient;  
●      a person must recognize personal triggers to engage in high-risk HIV-

related behaviors (e.g., drinking alcohol, going to a certain bar, etc.);  
●      a person must learn to problem-solve in order to avoid risky situations and 

triggers;
●      a person must learn the skills to practice safer sex (correct and consistent 

condom use, ability to negotiate safer sex)  in vitro  and  in vivo , and receive 
feedback from the facilitator and other group members; and  

●      a person must practice these skills so that he or she can engage in them when 
required 

●      Investigators began analyzing moderators and mediators, which permitted 
identifi cation of factors that must be changed to be effective and identifi ca-
tion of which interventions worked best for subgroups  

●      Investigators determined that behavioral prevention must be titrated to 
the risk behaviors and life context of at-risk individuals (some people may 
benefi t from brief interventions but others may require a more sustained 
intervention)  

●      Investigators recognized that the intervention did not need to be delivered to 
individuals to change their risk behaviors and they began exploring interven-
ing at multiple levels to prevent HIV transmission  

●      Researchers established the role of the family in preventing and adapting to 
HIV/AIDS

●      Investigators demonstrated that community-level interventions can change 
social norms and prevent HIV/STD risk behaviors in a community  

●      It was found that HAART could be effective when HIV seropositive persons 
adhere

●      Availability of treatment led investigators to develop interventions to engage 
at-risk populations in early screening and testing and in adherence to compli-
cated medical strategies; and  

●      NIMH funded three new AIDS Research Centers.      

    Period IV (1998–2004): Technology transfer and 
cost-effectiveness of programs 

  This period of HIV/AIDS research began in 1998, when the Centers for Disease 
Control published results from Project Respect in the  Journal of the American 



Payoff from AIDS Behavioral Prevention Research

185

Medical Association  ( Kamb  et al ., 1998 ) and the NIMH Multisite HIV 
Prevention Trial (1998) published outcome data from Project LIGHT in  Science . 

  These two signifi cant RCTs demonstrated HIV-risk reduction with vulnerable, 
at-risk ethnic minority individuals. Project Respect was a multisite randomized 
controlled trial that evaluated the relative effi cacy of three interventions based 
on social cognitive theory with 5872 HIV-negative participants recruited from 
clinics ( Kamb  et al ., 1998 ). The research participants were randomly assigned 
to receive one of the following: (1) two HIV education sessions; (2) two ses-
sions aimed at increasing risk perception and condom use; or (3) four enhanced, 
skill-focused sessions. At the 3-month follow-up, 44 percent of participants who 
had received the brief two-session counseling and 46 percent of those who had 
received the enhanced four-session intervention were more likely to report no 
unprotected intercourse than those who received the risk education alone (38 
percent). These results were corroborated by the 30 percent lower incidence 
of new STDs among brief- and enhanced-counseling participants compared to 
controls.

  The effi cacy of a behavioral intervention – Project LIGHT (Living in Good 
Health Together) – to reduce human immunodefi ciency virus (HIV) risk behaviors 
was tested in a randomized, controlled trial with three high-risk populations at 37 
clinics from 7 sites across the United States ( National Institute of Mental Health, 
1998 ). Compared with the 1855 individuals in the control condition, the 1851 
participants assigned to a small-group, 7-session HIV risk-reduction program 
reported fewer unprotected sexual acts, had higher levels of condom use, and were 
more likely to use condoms consistently over a 12-month follow-up period. On 
the basis of clinical record review, no difference in overall sexually transmitted 
disease (STD) re-infection rate was found between intervention and control condi-
tion participants. However, among men recruited from STD clinics, those assigned 
to the intervention condition had a gonorrhea incidence rate one-half that of those 
in the control condition. Intervention-condition participants also reported fewer 
STD symptoms over the 12-month follow-up period. Study outcomes suggest that 
behavioral interventions can reduce HIV-related sexual risk behavior among low-
income women and men served in public health settings. 

   Cost-effectiveness analysis refers to the economic analysis of intervention, 
such as the number of HIV infections averted. The purpose is to quantify the 
impact of the intervention and to determine its overall value to public health 
decision-makers.  Kahn (1998)  calculated that needle exchange programs were 
effective (typically $4000–$40,000 saved per HIV infection averted), HIV test-
ing and counseling ($5000 to $10,000 per HIV infection averted), and drug 
treatment ($40,000 per HIV infection averted, which may include other impor-
tant benefi ts such as reduction in crime). A cost-effectiveness analysis of Project 
LIGHT demonstrated that both brief and intensive sexual risk-reduction inter-
ventions for high-risk populations can be cost-effective ( Pinkerton  et al ., 2002 ). 
AIDS has a high cost to society because it primarily impacts young people 
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during their most productive years. In this period, awareness increased that the 
lifetime cost of care and treatment for just one HIV seropositive person can be 
high because of the excellent treatment options. 

  Another prevention issue that stunned the investigators was the fact that 25
percent of men and 27 percent of women in Project LIGHT endorsed one ques-
tion about experiencing unwanted touching when they were children ( DiIorio  et al ., 
2002 ). Because of the ubiquitous role of CSA in HIV prevalence, the NIMH and 
CDC held a conference in 1998 on Child Sexual Abuse and HIV, and in 2004 pub-
lished a book entitled From Child Sexual Abuse to Adult Sexual Risk: Trauma , 
Revictimization and Intervention  ( Koenig  et al ., 2004 ). There was mounting 
research evidence suggesting that both men and women with a history of unwanted 
sexual activity during childhood are more likely to experience sexual assault and be 
HIV-seropositive as adults ( Carballo-Dieguez and Dolezal, 1995 ;  Coid  et al ., 2001 ; 
Wyatt, 2002). In a study of men who experienced early unwanted sexual advances, 
they were more likely to abuse drugs, engage in unprotected intercourse and 
assume the riskiest positions with partners ( Carballo-Dieguez and Dolezal, 1995 ). 

  Another at-risk group of children was found to be orphans. There had been 
growing concern about orphans since 1991, when it was estimated that there 
were less than a million. However, orphans became an international issue when 
UNAIDS issued a sobering report on the orphan crisis at the International 
AIDS Conference at Barcelona in 2002. In sub-Saharan Africa, a larger propor-
tion of orphans have lost a parent to AIDS than to any other cause. Although 
the number of orphans varies among countries, the age of orphans is fairly con-
stant across countries: 15 percent of orphans are 0–4 years old, 35 percent are 
5–9 years old and 50 percent are 10–14 years old ( Monasch and Boerma, 2004 ). 
Children whose parents are living with HIV experience negative changes in their 
lives, and often become the  de facto  adults in the household. As a result, they 
can experience exploitation, premature adult-level stress, emotional trauma and 
mental health problems ( Stein, 2003 ;  Subbarao and Coury, 2004 ). Orphans can 
encounter problems accessing the basic necessities, such as shelter, food, cloth-
ing, health and education, and even greater diffi culty accessing mental health 
treatment. While still mourning their parents, they often experience stigma, 
shame, fear and isolation, which has negative psychological consequences. In 
a study in rural Uganda, high levels of psychological distress were identifi ed 
in children whose parents had died from AIDS. Anxiety, depression and anger 
were more prevalent in AIDS orphans than in other children. In fact, 12 percent 
of AIDS orphans revealed that they hoped for death, as compared to 3 percent 
of other children ( Atwine  et al ., 2005 ). Additionally, in Zimbabwe, mater-
nal orphans have been found to be at greater risk for HIV when compared to 
non-orphans ( Kang  et al ., 2008 ). To address these psychosocial problems, NIH 
issued a joint RFA in 2004 entitled  “ Psychosocial Needs of Children Affected by 
AIDS in Low Resource Countries ” , which has led to the development of a pro-
gram of research that is currently being conducted. 
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   Orphans often live in large female-headed or child-headed households with 
limited income. To address this problem, Ssewamala and colleagues tested a 
novel economic intervention to reduce HIV risks among AIDS-orphaned adoles-
cents ( Ssewamala  et al ., 2008 ). Adolescents were randomly assigned to receive 
the intervention or usual care for orphans in Uganda. Data obtained at baseline 
and 12-month follow-up revealed signifi cant differences between the treatment 
and control groups in HIV prevention attitudes and educational planning. This 
is a very promising approach to help the plight of orphans and other vulnerable 
children.

  The Global Campaign for Microbicides was offi cially launched in July 1998 at 
the XIIth International AIDS Conference in Geneva. This effort had been initiated 
by members of the women’s health and HIV community, and became a world-
wide force as the Global Campaign for Microbicides. Microbicides – gels, fi lms 
or other substances that can be used by the woman vaginally – have shown great 
potential, but as yet there has not been a successful candidate. The microbicide is 
designed to kill or inactivate HIV, stop the virus entering human cells, enhance the 
body’s normal defense mechanisms against HIV, or inhibit HIV replication. There 
have been multiple studies, but the results have not been promising. Two trials 
were halted because of adverse events associated with non-nonoxynol 9 and cellu-
lose sulfate, and a third trial found that Carraguard had no protective effect against 
becoming HIV seropositive. However, there are over 50 candidates in the pipeline 
that appear to have promising characteristics. In addition to being a successful 
barrier, its effectiveness will be determined by the willingness of the woman and 
her partner to use the product correctly and consistently. This has led to a vig-
orous research program on acceptability by social and behavioral scientists. This 
work has included questions about motivations for prevention activities, past and 
current condom use, and their attitudes about the characteristics of the actual or 
potential microbicide candidate ( Mantell  et al ., 2005 ) (see also Chapter 4). 

  Recreational drug use had been a known but underground co-factor in becom-
ing HIV-positive. While originally associated with the West Coast, crystal meth is 
a stimulant commonly abused in many parts of the US. The link between crystal 
meth use and high-risk sexual practices has been documented: multiple partners, 
casual partners, high rates of STIs, low rates of condom use, increased desire for 
anal sex and fi sting, and prolonged sexual activity ( Molitor et al ., 1998 ). Most 
meth users are White men between the ages of 18 and 25, but the highest usage 
rates have been found in native Hawaiians, persons of more than one race, Native 
Americans, and men who have sex with men (MSM) ( Winslow  et al ., 2007 ). 
Increased numbers of HIV/AIDS cases among MSM have been linked to the use 
of methamphetamine (       Semple  et al ., 2002, 2003 ). Meth produces a rapid, pleas-
urable rush that reduces inhibitions and increases sexual drive, but prolonged use 
can lead to chronic depression and anxiety, an inability to enjoy activities, loss of 
friends, criminal involvement, and even myocardial infarctions, strokes, seizures, 
psychosis and death. 
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  Investigators have been developing prevention programs for this problem 
( Mausbach  et al ., 2007 ). A total of 341 men were randomly assigned to receive 
either a safer-sex behavior intervention (nicknamed EDGE) or a time equivalent 
diet-and-exercise attention-control condition. Participants in EDGE intervention 
engaged in signifi cantly more protected sex acts at the 8-month and 12-month 
assessments. Participants in EDGE demonstrated a greater increase in self-effi cacy 
over time. Results suggest that it is possible to reduce high-risk sexual behaviors 
in the context of ongoing meth use among MSM. In another study, participants 
felt that websites were the major starting point for crystal meth sexual  “ hook ups ” , 
and the Internet would be an excellent site for preventive interventions for meth 
use and risky sexual behavior ( Matthew  et al ., 2008 ) (see also Chapter 13). 

   Recent reports have linked the use of phosphodiesterase type 5 (PDE-5) inhib-
itors with increased rates of high-risk sexual behavior and HIV transmission in 
some individuals ( Rosen  et al ., 2006 ). A NIMH-funded multidisciplinary con-
ference was convened to evaluate scientifi c research, clinical and ethical con-
siderations, and public policy implications of this topic. PDE-5 inhibitors are 
selective and highly effective peripheral vasodilator drugs that treat male erectile 
dysfunction (ED). Three agents in this class (sildenafi l, tadalafi l, vardenafi l) are 
in use worldwide. The use of PDE-5 inhibitors has had a tremendous impact on 
treatment of ED, and has solved an age-old problem. Despite the benefi ts, there 
are reports of misuse of PDE-5 inhibitors as recreational drugs, often in associa-
tion with meth, ecstasy, cocaine and other stimulant drugs ( Catania  et al ., 2001 ; 
 Ostrow  et al ., 2006 ). This is most pronounced among MSM, and is associated 
with unprotected sex with multiple partners in a short period of time – which 
has been associated with an increased prevalence of HIV. 

  Prevention efforts have largely focused on keeping the HIV-negative persons 
from becoming infected. The steady rate of new HIV infections in the US for over 
10 years ( CDC, 2001 ), as well as alarming increases in many other countries, 
however, led to a realization that prevention also needs to target HIV-positive per-
sons, particularly those in treatment ( Merson  et al ., 2000 ;  Jansen  et al ., 2001 ) (see 
also Chapter 11). 

   Initially, HIV-infected persons who were aware of their HIV serostatus tended 
to reduce behaviors that might transmit HIV to others ( Allen  et al ., 1992 ; 
 Weinhardt  et al ., 1999 ). However, more recent studies showed that some persons 
in treatment across a range of cultural backgrounds and geographical locations 
were increasing their risk behavior and acquiring other STDs ( Collis and Celum, 
2001 ;  Crepaz and Marks, 2002 ). Several studies suggested that optimism about 
HAART effectiveness might be contributing to relaxed attitudes toward safer sex 
practices and increased sexual risk-taking by some HIV-positive persons. Media 
coverage and marketing campaigns for medications may have had an unwanted 
impact on risk behavior. It became apparent that behavioral interventions must 
accompany medical treatment for HIV in order to curtail sexual risk-taking
during treatment. 
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  A prospective clinical trial comparing the impact of a clinician-delivered 
intervention versus the standard-of-care on unprotected sexual behavior of HIV-
infected patients was conducted ( Catania  et al ., 2001 ). Medical providers deliv-
ered brief client-centered interventions to a total of 497 HIV-infected patients 
as part of each clinical appointment. When the patients received a prescription 
for their medications, they also received a prescription for their behavioral risk 
reduction. The HIV-infected patients who received the clinician-delivered inter-
vention showed signifi cantly reduced unprotected intercourse over a follow-up 
period of 18 months. However, these behaviors increased across the study for 
HIV patients in the standard of care. As clinician-delivered HIV prevention 
intervention targeting HIV-infected patients resulted in reductions in unprotected 
sex, interventions of this kind can be integrated into routine clinical care. 

  Another test of a brief safer-sex counseling by medical providers of HIV-
positive patients during medical visits was conducted in clinics ( Richardson
et al ., 2004 ). The clinics were randomized to intervention and control conditions. 
A total of 485 HIV-positive persons, sexually active prior to enrollment, were 
recruited for this study. Prevention counseling from medical providers was sup-
plemented with written information. Two clinics used a gain-framed approach 
where the messages stressed the positive consequences of safer sex. A second 
group of medical providers delivered messages that used a loss-frame approach 
where the negative consequences of unsafe sex were highlighted. In the atten-
tion control condition, medical providers delivered messages about medication 
adherence. The intervention was given to all patients who came to the clinics. 
Of the patients who had two or more sex partners at baseline, unprotected sex 
was reduced by 38 percent among those who received the loss-frame interven-
tion, and at follow-up they were signifi cantly lower in the loss-frame condition 
as compared to the control. Similar results were obtained in participants with 
casual partners at baseline. No effects were observed in participants with only 
one partner, or only a main partner at baseline. No signifi cant changes were seen 
in the gain-frame condition. Brief provider counseling emphasizing the negative
consequences of unsafe sex can reduce HIV transmission behaviors in HIV-
positive patients presenting with risky behavioral profi les. 

  Two important studies were conducted that addressed prevention with posi-
tives. EXPLORE was a multisite two-ground randomized controlled trial 
testing the effi cacy of a behavioral intervention in preventing HIV infection 
among 4295 US men who have sex with men (Koblin and The Explore Study 
Team, 2004). The experimental intervention consisted of 10 one-on-one coun-
seling sessions followed by maintenance sessions. The standard condition was 
twice yearly Project RESPECT individual counseling. The rate of acquisition 
of HIV was 18.2 percent lower in the intervention group than in the stand-
ard group, but the adjustment for baseline covariates lowered this to 15.7 
percent. This fell short of the 35 percent that had been hypothesized. Contrary 
to expectation, more men in the intervention group than in the control group 
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experienced a new STD. The behavioral outcomes did not signifi cantly differ 
between the groups. While these were not the hoped-for results, the trial did 
demonstrate that it is possible successfully to conduct a prevention trial for 
positives. 

  The NIMH Healthy Living Project (HLP), a randomized behavioral interven-
tion trial for people living with HIV, enrolled 943 individuals, including women, 
heterosexual men, injection drug users and men who have sex with men, from 
Los Angeles, Milwaukee, New York and San Francisco (NIMH Healthy Living 
Project Team, 2007). The intervention, which is based on qualitative formative 
research and Ewart’s Social Action Theory, addresses three interrelated aspects 
of living with HIV: stress and coping, transmission risk behavior, and medication 
adherence. Fifteen 90-minute structured sessions, divided into three modules of 
fi ve sessions each, are delivered to individuals: (1) stress, coping, and adjust-
ment; (2) risk behaviors; and (3) health behaviors. Sessions are tailored to indi-
viduals within a structure that uses role-plays, problem-solving and goal-setting 
techniques. A  “ Life Project ”  – or overarching goal related to personal striving –
provides continuity throughout the sessions. Overall, a signifi cant difference in 
mean transmission risk acts was shown between the intervention and control 
arms over 50 to 25 months. The greatest reduction occurred at the 20-month fol-
low-up, with a 36 percent reduction in the intervention group compared with the 
control group. Cognitive behavioral intervention programs can effectively reduce 
the potential of HIV transmission to others among HIV-seropositive person who 
report signifi cant transmission risk behavior. The intervention was designed to 
be useful for prevention case-management settings where repeated one-on-one 
contact is possible, and where a structured but highly individualized intervention 
approach is desired. 

  In an early study of the Internet as a risky environment, Klausner and col-
leagues found that an outbreak of syphilis among 22 MSM could be traced back to 
meeting partners in the same chat room ( Klauser  et al ., 2000 ). This suggested that 
the Internet was an important tool for promoting disease awareness, prevention 
and control, and accessing partners of individuals acquiring STDs, because of its 
reach. Populations that seem to be engaging in the most risky behaviors appear 
to be the early adopters of the Internet as an alternative to the bar as a place to 
meet new partners. Often individuals who are engaging in the riskiest behaviors 
are the most diffi cult to identify and engage in prevention programs, but they can 
be accessed via the Internet because of the privacy that it offers: MSM, sensation-
seekers, transgenders, married men engaging in same-gender sex, and other deeply 
closeted persons. Online surveys provide an opportunity to collect data quickely 
from large samples in response to unexpected events ( Butler  et al ., 2008 ). 

  NIMH put out a solicitation for  “ Communications and HIV/STD Prevention ”  
in 2000 that specifi cally requested exploratory research studies examining the util-
ity of the Internet in HIV prevention. While the CDC earlier had funded Internet 
research that demonstrated its utility, this was the fi rst concerted effort to develop 
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a program of research to harness the potential of the Internet for HIV prevention 
and treatment programs. 

  Based on the early experience with this research, a paper that provides guide-
lines on how to conduct Internet research was developed ( Pequegnat  et al ., 2007 ). 
Because the Internet is a unique environment, this paper explores the adaptations 
that must be made in research design and methods. Questions and response cat-
egories must be designed differently. If the banner does not appeal to and engage 
the target population, they will immediately move on. 

  Internet-based HIV prevention research is increasingly viewed as a power-
ful public health tool to prevent HIV transmission and the consequences of HIV 
( Bowen  et al ., 2006 ;  Rosser  et al ., 2008 ) because of the ability to tailor messages 
for different demographic or behavioral risk characteristics based on informa-
tion that users provide. Different role models can also be tailored to the partici-
pants (race, ethnicity, age, gender and sexual orientation) ( Bull  et al ., 2004 ). The 
Internet permits multiple research and prevention activities, such as chat-room 
recruitment and outreach, self-administered risk assessments with tailored mes-
sages, advertising using banners to recruit subjects, online partner notifi cation, 
and surveys to collect rapid data on natural disasters affecting HIV risk behaviors. 

  During this period there was increased interest in technology transfer, and novel 
means beyond DEBI were tried. Dissemination approaches are more success-
ful when providers gain skills and receive ongoing support for the use of a new 
method. A randomized trial evaluating technology transfer approaches using dis-
tance training approaches through the Internet ( Kelly  et al ., 2004 ) involved 86 lead-
ing AIDS non-governmental organizations (NGOs) in 78 countries (29 countries in 
Africa, 25 in Central/Eastern Europe and Central Asia, and 24 in Latin America 
and the Caribbean) as study participants. Two-part baseline interviews were carried 
out, by telephone, with NGO directors. The fi rst interview asked about the gen-
eral organization, while the second probed for information to determine if the POL 
intervention would be successful. NGOs were then randomized within their region 
into control and experimental conditions. Both conditions received training, a com-
puter, subsidized Internet service, access to a study website to network with other 
NGOs, and briefi ng papers on program evaluation, needs assessment and organiza-
tional management. Only the experimental condition received a behavioral science 
consultant in who helped them to tailor the POL intervention to the site. At follow-
up, 18 of the 42 experimental condition (43 percent) but only 7 of the 41 controls 
(17 percent) had developed a new HIV prevention program based on the mode that 
was disseminated. This appears to be a promising method to transfer programs. 

    Payoff from this period 

●      Researchers unblinded two important multisite clinical trials that demon-
strated prevention works with ethnic minority populations (Project Respect 
and Project LIGHT)  
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●      Researchers demonstrated that people can change their HIV-related risk 
behaviors and sustain this, making the interventions cost-effective  

●      Researchers analyzed components of effective intervention and identifi ed 
processes of behavior change  

●      Investigators recognized the importance of integrating HIV/STD behavioral 
preventive interventions into treatment settings  

●       “ Prevention for positives ”  interventions were demonstrated to be effi cacious 
(OPTIONS, Brief Counseling, Healthy Living Project)  

●      Researchers analyzed evidence-based preventive interventions to assess cost 
effectiveness  

●      Investigators developed prevention programs that addressed the psychosocial 
and prevention issues of orphans  

●      Investigators recognized the role of childhood sexual abuse in the prevalence 
of HIV infection, and designed interventions to address this concern  

●      Behavioral scientists joined with biomedical scientists to evaluate the accept-
ability of different candidate microbicides  

●      Investigators demonstrated that interventions can be designed to prevent HIV 
risk behaviors among active meth users  

●      Investigators recognized that guidelines (toolkits) for technology transfer/
information dissemination must be developed if NGOs can adapt them for 
local conditions  

●      Investigators realized that the seeds of technology transfer must be built into 
the original design of the study  

●      The Internet began to fulfi ll its promise as an important environment in which 
individually tailored prevention programs and important information about 
AIDS treatment and adherence can be effectively delivered.      

    Period V (2005–2008): Biomedical prevention and 
international research 

  While women had only accounted for 8 percent of new HIV cases in 1985, by 
2005 they accounted for 27 percent of new cases. Most of these women were 
ethnic-minority women and, along with black men, they disproportionately 
constitute over half of new HIV infections while the incidence among whites 
has begun to decrease. There are currently 29 drugs on the FDA’s list of drugs 
approved for the treatment of HIV/AIDS, and a vigorous adherence program has 
developed as effective strategies and treatment regimens have been simplifi ed. 

  While behavioral interventions have been demonstrated to be effi cacious in 
preventing HIV infection, the protection relies on the decisions made jointly by 
the couple, and must be consistent and correct. Investigators are exploring other 
prevention methods that are more technology based. This period of research has 
been characterized by a shift to biomedical prevention techniques that are more 
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technology based. It is likely that successful HIV prevention efforts will rely on 
multiple techniques and strategies in combination. 

  While international research had been conducted in the past, much of the pre-
vention work was formative work or Phase I or Phase II studies. In this period 
there have been some signifi cant Phase III trials with both behavioral and bio-
logical outcomes that are more feasible and cost-effective to conduct in interna-
tional settings. 

   One extremely successful example of this is the evaluation of male circumci-
sion as a biomedical prevention strategy. For years, anthropological studies and 
a meta-analysis of observational studies had suggested that populations where 
male circumcision was the norm were experiencing lower rates of HIV trans-
mission (Weiss  et al ., 2000). In 2005, three studies reported on their results of 
male circumcision from randomized, controlled intervention trials. In the study 
conducted in South Africa, 3274 uncircumcised men aged 18–24 years were ran-
domized to a group to be circumcised immediately and to a control group that 
was offered circumcision at the end of the follow-up period ( Bongaarts  et al ., 
1989 ). The trial was so successful that the Data and Safety Monitoring Board 
(DSMB) recommended stopping the trial at the interim analysis. The protective 
rate was 60 percent. The protective effect of male circumcision was unchanged 
when controlling for sexual behavior, including condom use, seeking treatment 
for STIs, and abstinence during recovery from surgery. The investigators specu-
late that the direct or indirect factors that explain the results may be keratiniza-
tion of the glans when not protected by the foreskin; rapid drying after sexual 
contact, which reduces the life expectancy of HIV; and a reduction of target 
cells, which are numerous on the foreskin. 

   Investigators conducted a second randomized control trial of 2784 men 
between the ages of 18 to 24 in Kenya ( Shaffer  et al ., 2007 ). Again this trial 
was stopped at the third interim analysis when the results were evaluated as 
being extremely benefi cial by the DSMB. Male circumcision provided a 53
percent protective effect against HIV acquisition as compared to the control, and 
a 60 percent protective effect after adjustments for non-adherence and for those 
individuals who were found to be HIV-positive at baseline. There was little dif-
ference between circumcised and uncircumcised men on measures of change in 
sexual behavior across the follow-up visits, with the exception of a reduction in 
the number of men who had had two or more partners in the previous 6 months. 

   In another male circumcision study conducted in Uganda, 4996 uncircum-
cised, HIV-negative men between the ages of 15 and 40 agreed to HIV testing 
and counseling ( Gray  et al ., 2007 ; see also Chapter 6). They were randomized 
to receive immediate or delayed circumcision. The effi cacy of circumcision for 
prevention of incident HIV was 51 percent and the protective effi cacy of cir-
cumcision increased progressively during later follow-up periods, while the 
rate of HIV infection remained constant in the control group. This trial did not 
fi nd evidence that men in the intervention group engaged in higher sexual risk 
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behaviors.  Time  magazine announced that circumcision was the number one 
medical breakthrough in 2007. The Lancet  declared that it ushered in a  “ new era 
for HIV prevention ”  ( Guthrie, 2007 ). 

  Another study explored the possibility that circumcision of men, which reduces 
their risk of infection from HIV, would also protect their female sexual partners. 
Wawer and colleagues (2008) found that 1015 HIV-positive men selected at 
random to be circumcised conferred no indirect risk reduction for their female 
partners. In fact, circumcision increased the risk if the couples resumed sex 
before the surgical wound was fully healed – which takes 4–6 weeks. Among the 
women, the rates of condom use, bacterial vaginal infections, vaginal discharge, 
painful urination and urinary tracts infections remained the same. 

  Acute HIV infection refers to the fi rst stage of infection, which is the period 
during which a person is most infectious and antibodies have not developed. The 
person frequently does not have symptoms, and the widely available tests can-
not detect HIV. Nucleic acid amplifi cation testing (NAAT) can detect acute HIV 
infection, but it is expensive. Some labs have developed a NAAT pooling strat-
egy to screen in areas with high prevalence. Identifying persons with acute HIV 
infection is a high prevention priority because they may transmit HIV infection 
to multiple persons because they are unaware of their status, and treatment at 
this point may boost the immune system and slow the progression of HIV dis-
ease. Persons who initiate HAART during the acute infection stage had a much 
better viral load and CD4 counts compared to those who initiated it at a later 
stage (Hecht et al ., 2005). This suggests a major behavioral intervention in order 
to identify people in this early infectious stage. More HIV testing and coun-
seling sites need to test for acute infection in high-prevalence areas and high-risk 
settings, and individuals should be alerted to practice safer sex after they have 
engaged in high-risk behaviors. 

   Pre-exposure prophylaxis (PrEP) is a treatment approach to prevention of HIV 
transmission in which antiretroviral drugs (ARVs) are used by an individual prior 
to potential HIV exposure (see also Chapter 5). PrEP should be distinguished 
from post-exposure prophylaxis (PEP), in which an individual takes ARVs soon 
after a potential HIV exposure with the goal of reducing the likelihood of infec-
tion. There are multiple studies in the fi eld internationally with high-risk popula-
tions. The CDC is conducting a randomized, double-blinded, placebo-controlled 
study of PrEP using TDF in high-risk, HIV-negative MSM in three cities in the 
US (CDC, 2007). They will recruit a diverse sample of 400 MSM in Atlanta, 
Boston and San Francisco over a 9-month period, with 2 years of follow-up 
( CDC, 2008 ). Adherence to the treatment program will be extremely important 
in ensuring effi cacy. 

  The NIMH Collaborative HIV/STD Prevention Trial is the fi rst multicountry 
randomized trial of a community-level HIV prevention intervention in fi ve coun-
tries (China, India, Peru, Russia and Zimbabwe) (NIMH Collaborative HIV/STD 
Prevention Trial Group, 2007). The sites and populations selected for study are 
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among those most imminently threatened by HIV infection. The trial is evaluat-
ing the effi cacy of the community popular opinion leader (C-POL) community-
level intervention. Based on the diffusion of innovation theory, the intervention 
has identifi ed, trained and engaged C-POLs within a high-risk community popu-
lation to endorse the importance of safer behaviors to other members of the same 
population. The C-POL intervention taps into community strengths, altruism, 
and people’s desire to do something to help fi ght AIDS. The results of this inter-
national community-level trial will be available shortly (see also Chapter 20). 

    Payoff from this period 

●      International research has provided an important scientifi c opportunity to 
investigate the moderators and mediators of intervention programs with a bio-
logical outcome  

●      The program of international behavioral research has contributed to the devel-
opment of infrastructure and resource development in international settings  

●      Investigators have begun developing behavioral studies to address ethical and 
disinhibition issues related to circumcision  

●      NIMH currently supports seven AIDS Research Centers which continue to be 
state-of-the-art resources both nationally and internationally.       

    Conclusions 

  There is a direct interaction between the public’s perception of a crisis, the 
availability of resources, and the development of science. Opportunities are a 
negotiation between what a fi eld is prepared to contribute and the perceived 
need of society for certain kinds of information and activity. The continued 
development of scientifi c issues in AIDS research requires an adequate and sta-
ble level of support for well-trained investigators, and an ultimate public health 
payoff for that support. 

   Some converging trends in public health policy highlight the richness of the 
area of AIDS research for continued research contributions to the entire spec-
trum of public health problems. For example, fi ndings from AIDS research are 
contributing to the knowledge of CNS aspects of multiple diseases and to behav-
ior change strategies for other public health problems. 

  As part of this planning for the future, alternatives need to be laid out so that 
the choice points are clearly articulated and the cost/benefi t ratio or other quali-
tative heuristics can be computed in advance. More than 30 years ago,  Toffl er 
(1970)  remarked in  Future Shock  that fi nding the non-zero-sum solution to soci-
ety’s pressing problems requires infi nite imagination. The collective imagination 
of interdisciplinary teams conducting research will result in continued payoff for 
public health from AIDS behavioral prevention research.  
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   Matthew J. Mimiaga ,  Sari L. Reisner  ,     Laura Reilly  ,   
  Nafi sseh Soroudi  and     Steven A. Safren    

  Interventions delivered at the individual level measure outcomes on an individ-
ual basis, and seek to infl uence and modify HIV risk behavior one individual at 
a time ( Cohen and Scribner, 2000 ). This chapter describes individual interven-
tions for HIV prevention from the perspective of a three-stage model of behav-
ioral therapy development. This is highly applicable to individual interventions 
for HIV prevention, due to the sequential approach to designing and refi ning cul-
turally appropriate interventions. First, we review the most common theoretical 
models used to design behavioral interventions, and how successful they have 
been when applied to individual interventions for HIV risk behaviors. We empha-
size current theories regarding how people make decisions to engage in HIV risk 
behavior, such as sexual risk and concomitant substance use. Second, we describe 
examples of published, randomized, controlled effi cacy trials of individualized 
interventions which are generally based on psychosocial theories of health behav-
ior. Also discussed are the differences in addressing risk-related issues in various 
at-risk populations, such as men who have sex with men (MSM), injection drug 
users, women, and ethnic and racial minorities such as African-Americans. Third, 
we draw conclusions, with an emphasis on conducting effectiveness research on 
individualized interventions, and the challenges that exist within this stage. 

  In biomedical intervention development, clinical researchers use the regula-
tory standards set forth by the Food and Drug Administration (FDA) for pharma-
cotherapy and other biomedical clinical intervention trials. Similarly, emerging 
standards exist for behavioral research, where the goal is to develop, test and 
refi ne behavioral interventions to be used in real-life settings. These standards are 
required in order not only to be effi cient, but also to rigorously develop and test 
behavioral interventions so that they meet similar standards of evidence-based 
research as biomedical interventions. Onken and colleagues (1997) cogently 
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articulated a three-stage model of evidence-based research, progressing from fea-
sibility and acceptability of intervention development to formative conceptualiza-
tion, from effi cacy and refi nement of intervention to effectiveness research, and, 
fi nally, from larger generalizability to dissemination. 

  Accordingly, the principal aim in the fi rst stage of treatment (see also 
 Rounsaville  et al ., 2001 ) development is to incorporate basic behavioral research 
into studies to develop new interventions, as well as to improve understanding of 
the behavioral change process. The main objectives of this stage are to develop the 
components needed for an effi cacy trial, and to begin to establish a basis for 
the ability to change behavior. Hence, Stage 1 includes activities such as estab-
lishing a fi rm conceptual base behind the intervention, conducting necessary 
formative research with the target population, and using these data to generate 
materials needed for a pilot trial. These materials include training manuals and 
protocols that describe the techniques, interventionist training and process meas-
ures to assess interventionist fi delity and competence. Additionally, this stage 
involves pilot/feasibility testing to gain information about patient acceptabil-
ity, and logistics such as the ability to recruit and the feasibility of implementa-
tion with the target population. The initial section of the current chapter reviews 
conceptual models that are at the base of many individual interventions for 
HIV prevention, and have been tested and used across a wide range of at-risk 
populations.

  In Stage 2 of Onken’s model, full-scale randomized controlled trials (RCTs) 
are conducted to evaluate the treatment effi cacy of interventions that have under-
gone some pilot testing. Mechanisms of action, as per the conceptual model, and 
effective treatment components are also addressed to further elucidate the hypoth-
esized salient intervention effects. These RCTs are conducted in order to establish 
effi cacy of intervention effects, and therefore set the groundwork to disseminate 
an intervention that can be used in real-world settings. The second part of this 
chapter reviews Stage 2 studies: effi cacy studies of individualized behavioral 
interventions for HIV risk reduction among various at-risk populations. 

  Stage 3 of this model therefore entails  “ effectiveness ”  testing.  “ Effectiveness ”  
refers to the process by which research fi ndings are connected to clinical  “ real-
world ”  applications. This phase addresses any issues with generalizability (i.e., 
treatment effectiveness across health-care professionals carrying out the interven-
tion, patients, varied populations and settings); implementation (e.g., identify-
ing the qualities of trainers, trainees, and the training necessary to carry out the 
treatment); acceptability outside of research in real-world settings; and cost-
effectiveness (i.e., does the treatment compare with existing ones on the costs 
versus savings incurred?). The third component of this chapter provides evi-
dence for the continued need for more effectiveness research in HIV prevention 
interventions. 
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    Stage 1: Common theoretical models applicable to 
individual interventions for HIV prevention 

  Familiarity with the conceptual models that underlie HIV prevention behaviors 
is important because it allows clinicians and researchers to develop and refi ne 
intervention efforts. Typically, the reviewers of grant applications, with the aim 
to develop and test interventions, heavily weigh the conceptual and theoretical 
models in their evaluations. Most of the theoretical models that underlie HIV pre-
vention interventions come from the fi elds of social and health psychology. Each 
model posits various factors that are thought to infl uence HIV risk-taking, which 
then become intervention targets in Stage 2 and 3 of the research process. 

  The models that are described include the biomedical model, the behavio-
ral model (learning), communication, the health belief model, social cognitive 
theory, the theory of reasoned action, the theory of planned behavior, protection 
motivation theory, information–motivation–behavioral skills, self-regulation, the 
transtheoretical model, relapse prevention, the health-decision model of behavior 
change and the AIDS risk-reduction model. For each, we describe the major ten-
ets and strengths of the model as well as any frequent criticisms or drawbacks in 
predicting HIV risk behaviors. 

    The biomedical model 

  The biomedical model focuses on biological factors in attempting to understand 
a person’s medical illness, disorder or behavior, excluding psychological and 
social factors as relevant determinants ( Porter, 1997 ;  Wade, 2004 ). In the biomed-
ical model, individuals are seen as passive agents of their health, with little or 
no personal responsibility for the presence of, or ability to change, the behavior 
( Wade, 2004 ). Although patient characteristics such as age and gender may infl u-
ence the consequences of illness and play a role in HIV risk behaviors, they are 
not deemed related to the etiology, development or manifestations of illness or 
behavior. For example, a biological factor associated with male-to-male sexual 
behavior that may increase vulnerability to HIV is anal intercourse. Both vaginal 
and anal intercourse have been shown to be effi cient routes for HIV transmission, 
yet, relative to the vagina, rectal tissue is much more vulnerable to tearing during 
intercourse, and the larger surface area of the rectum/colon provides more oppor-
tunity for viral penetration and infection, placing men who have sex with men at 
greater risk of HIV acquisition and transmission ( Roehr  et al ., 2001 ;  Shattock 
and Moore, 2003 ; amFAR AIDS Research, 2005). HIV prevention interventions 
based on the biomedical model include microbicides and vaccines to address such 
biological factors associated with susceptibility to infection. 
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  Although the biomedical model has dominated health care for the past cen-
tury, it has been critiqued for its inability to fully explain many forms of illness 
and behavior due to three assumptions: all illness has a single underlying cause, 
pathology is always the single cause of illness, and removal or attenuation of the 
disease will result in a return to health (i.e., health is equivalent to lack of disease) 
( Wade, 2004 ). Importantly, the biomedical model has been criticized in HIV pre-
vention because it is viewed as overlooking important factors such as patients ’  
views of risk behaviors, as well as psychosocial and economic factors that con-
tribute to risk ( Munro  et al ., 2007 ). Moreover, because some patient character-
istics and factors are marked as unamenable to intervention in the biomedical 
model, this model may exclude certain patient groups from treatment. 

    The behavioral learning model 

  The behavioral learning model emphasizes the role of antecedents (what comes 
before acting – i.e. thoughts, environmental cues) and consequences (what comes 
after acting – rewards/punishments) in shaping overt health behaviors. An exam-
ple of behavioral learning theory is  operant conditioning . According to operant 
conditioning, behaviors are performed in response to stimuli, and the frequency 
of occurrence of the behavior post-stimuli (response) increases if the behavior 
is reinforced ( Skinner, 1938 ). For example, if a woman fi nds condom negotia-
tion with a partner to be diffi cult, and every time condom negotiation is initiated 
she experiences anxiety and negative resistance from her sexual partner, she may 
have greater frequency of unprotected sex (the overt behavior of unprotected sex 
is being reinforced by the reduction of anxiety and lack of argument that results 
from no condom use). Reinforcers that have a stronger effect on behavior are con-
sidered to have more reinforcing value ( Skinner, 1938 ). 

  Behavior change in this model focuses on either gaining control of the stim-
uli and reinforcers and reinforcing only desired behaviors, or presenting only 
the stimuli which are already linked to desired behaviors. Learning theories 
emphasize that learning a new pattern of behavior, such as reducing sexual risk, 
requires modifying many of the small behaviors that compose the overall com-
plex behavior (e.g., buying condoms, negotiating condom use, etc.). Principles 
of behavior modifi cation suggest that a complex-pattern behavior can be learned 
by fi rst breaking it down into smaller segments. Incremental increases are then 
made as the complex pattern of behavior is  “ shaped ”  toward the targeted behav-
ioral outcome goal in successive approximations. The drawbacks of the behav-
ioral learning perspective are that there is little attention to cognition or thought 
as explanations of behavior, and it does not account for the fact that the relevance 
of rewards may be individualized and may differ depending on time after the 
stimulus-response chain. 
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    The communication perspective 

  The communication perspective is a client-centered approach that emphasizes 
the key role played by good provider–patient relationship and clear communi-
cation in determining patient health behaviors, including reducing risk for HIV. 
The most successful approach related to the communication perspective is  moti-
vational interviewing  (MI), a client-centered, participatory communication tech-
nique that elicits behavioral change by helping clients explore and work through 
ambivalence about changing their behavior ( Miller and Rollnick, 1991 ; Emmons 
and Rollnick, 2001;  Lewis  et al ., 2002 ). From the MI perspective, the client is the 
expert in evaluation of his or her own behavior and generates potential solutions 
to problems; the provider or practitioner uses Rogerian empathetic and refl ective 
listening (based on the work of American psychologist Carl Rogers, 1902–1987, 
researcher and founder of client-centered humanistic therapy) to focus on ambiv-
alence associated with behavior change, encouraging the client to examine his or 
her own behavior ( Lewis  et al ., 2002 ). This model, however, has been argued to 
overlook attitudes, motivation, skills, and interpersonal factors that may affect the 
way messages are received and translated into health behaviors. 

    The cognitive perspective 

  The cognitive perspective considers the effects of attitudes, beliefs and expecta-
tions of outcomes on engaging in health behaviors ( Janz  et al ., 2002 ). Mental 
processes, including thinking, reasoning, hypothesizing and expecting, play an 
integral role in cognitive theories of behavior. In this perspective, behavior is a 
function of the subjective value of an outcome and of a subjective expectation 
( Janz  et al ., 2002 ). Cognitive theorists view reinforcement or consequence of 
behavior as being important in so far as it infl uences expectations about a situa-
tion, but generally do not consider the role of reinforcement in directly infl uenc-
ing behavior ( Bandura, 1977a ). Several models that follow this premise include 
the health belief model, social cognitive theory, the theory of reasoned action 
and the protection motivation theory, which are described in more detail below. 
Several criticisms have been levied against the cognitive perspective. First, it 
does not take into account the impact of non-voluntary factors; second, it does 
not address behavioral skills associated with sexual risk behaviors directly; and 
third, the theory gives a paucity of attention to the origin of beliefs and how these 
beliefs may impact behavior ( Munro  et al ., 2007 ). 

    The health belief model 

  The health belief model (HBM) is a value-expectancy theory, and assumes that 
an individual’s behavior is guided by expectations of consequences of adopting 
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new practices ( Janz  et al ., 2002 ). The model has four key concepts ( Hornik, 1991 ; 
 Fisher and Fisher, 1992 ): 

    1.     Susceptibility: does the person perceive vulnerability to the specifi c disease?  
    2.     Severity: does the individual perceive that getting the disease has negative 

consequences?
    3.     Benefi ts minus costs: what are the positive and negative effects of adopting a 

new practice?  
    4.     Health motive: does the person have concern about the consequences of con-

tracting the disease?    

  In addition, self-effi cacy, a sense of competence as a cogent agent of long-term 
behavior change, has recently been integrated into HBM. Thus, increased sexual 
risk-taking or unprotected sex may be explained and addressed by HMB as fol-
lows: one’s beliefs about the benefi ts of condoms (protection from HIV or STDs) 
do not outweigh the costs of condom use (pleasure reduction due to reduced sen-
sation, partner-related concerns such as creation of distrust in a relationship or 
reduction of spontaneity); interventions would focus on shifting the benefi t–cost. 
A criticism of this model is that it lacks clear defi nitions of components and the 
relationship between them; thus the model has been critiqued for inconsistent 
measurement in both descriptive and intervention research. HBM has been fur-
ther critiqued for not fully addressing several behavioral determinants, including 
socio-cultural factors, and assuming that health is a high priority for most indi-
viduals (thus, it may not be applicable to those who do not place as high a value 
on health). 

    Social cognitive theory 

  Social cognitive theory (SCT) is one of the most frequently applied theories of 
health behavior ( Baranowski  et al ., 2002 ). SCT posits a reciprocal determinis-
tic relationship between the individual, his or her environment, and behavior; all 
three elements dynamically and reciprocally interact with and upon one another 
to form the basis for behavior, as well as potential interventions to change behav-
iors (         Bandura, 1977a, 1986, 2001 ). Social cognitive theory has often been called 
a bridge between behavioral and cognitive learning theories, because it focuses on 
the interaction between internal factors such as thinking and symbolic processing 
(e.g., attention, memory, motivation) and external determinants (e.g., rewards and 
punishments) in determining behavior. 

  A central tenet of social cognitive theory is the concept of self-effi cacy – 
individuals ’  belief in their capability to perform a behavior ( Bandura, 1977b ). 
Behaviors are determined by the interaction of outcome expectations (the extent 
to which people believe their behavior will lead to certain outcomes) and effi cacy 



Individual Interventions

209

expectations (the extent to which they believe they can bring about the particular 
outcome) (       Bandura, 1977b, 1997 ). For example, individuals may hold the out-
come expectation that if they consistently use condoms, they will signifi cantly 
reduce risk of becoming HIV-infected; however, they must also hold the effi -
cacy expectation that they are incapable of such consistent behavioral practice. 
Behavior change would necessitate bringing outcome and effi cacy expectations in 
alignment with one another. SCT emphasizes predictors of health behaviors, such 
as motivation and self-effi cacy, perception of barriers to and benefi ts of behavior, 
perception of control over outcome, and personal sources of behavioral control 
(self-regulation) (       Bandura, 1977a, 1977b ). Another important tenet with respect 
to behavioral and learning is SCT’s emphasis that individuals learn from one 
another via observation, imitation and modeling; effective models evoke trust, 
admiration and respect from the observer, and they do not appear to represent a 
level of behavior that observers are unable to visualize attaining for themselves. 
Thus, a change in effi cacy expectations through vicarious experience may be 
effected by encouraging an individual to believe something akin to the following: 
 “ if she can do it, so can I ” . SCT has been critiqued for being too comprehensive 
in its formulation, making for diffi culty in operationalizing and evaluating the 
theory in its entirety ( Munro  et al ., 2007 ). Moreover, some researchers using SCT 
as a theoretical basis have been criticized for using only one or two concepts from 
the theory to explain behavioral outcomes ( Baranowski  et al ., 2002 ). 

    The theory of reasoned action 

  The theory of reasoned action (TRA;  Ajzen and Fishbein, 1980 ) maintains that 
volition and intention predict behavior. According to TRA, if people evaluate the 
suggested behavior as positive (attitude) and if they think others want them to per-
form the behavior (subjective norm), this results in a higher intention (motivation) 
and they are more likely to perform the behavior. A high correlation of attitudes 
and subjective norms to behavioral intention and to behavior has been confi rmed 
in many studies ( Sheppard  et al ., 1998 ). However, results of some studies gesture 
to a limitation of this theory: behavioral intention does not always lead to actual 
behavior. A counter-argument against the strong relationship between behavioral 
intention and actual behavior led to the evolution of the theory of planned behav-
ior, a model which includes the impact of non-volitional factors on behavior. 

    The theory of planned behavior 

  The theory of planned behavior (TPB;          Ajzen, 1985, 1987, 1991 ) was developed 
from the theory of reasoned action, and is more applicable when the probability 
of success and actual control over performance of a behavior are suboptimal. In 
addition to attitudes and subjective norms which comprise the theory of reasoned 



Matthew J. Mimiaga et al.

210

action, the TPB’s key contribution is the concept of perceived behavioral control, 
defi ned as an individual’s perception of the ease or diffi culty of performing the 
particular behavior ( Ajzen, 1987 ). How strong an attempt the individual makes 
to engage in the behavior and how much control that individual has over the 
behavior (behavioral control) are infl uential in whether he or she engages in the 
behavior. Behavioral intention is produced from a combination of attitude toward 
the behavior, subjective norm, and perceived behavioral control ( Ajzen, 2002 ). 
Behavioral control is similar to self-effi cacy, and depends on the individual’s per-
ception of how diffi cult it is going to be to engage in the behavior. The more favo-
rable a person’s attitude is toward behavior and subjective norms, and the greater 
the perceived behavioral control, the stronger that person’s intention will be to 
perform the behavior in question. Moreover, given a suffi cient degree of actual 
control over the behavior, people will be expected to carry out their intentions 
when the opportunity arises ( Ajzen, 2002 ). Thus, an individual with positive atti-
tudes about always using condoms during vaginal or anal intercourse, who per-
ceives social support for these behaviors from key referent others and who has 
the conviction that he or she can carry out these behaviors effectively, will likely 
take consistent HIV preventive actions ( Fisher, 1997 ). The model emphasizes the 
roles played by knowledge regarding necessary skills for performing the behavior, 
environmental factors, and past experience with the behavior ( Ajzen and Madden, 
1986 ). Critics have argued that these models would benefi t from a more clear and 
explicit defi nition of behavior control. Others have suggested adding the role of 
beliefs and moral and religious norms would help improve predictive ability of 
the models ( Godkin and Koh, 1996 ). 

    The protection motivation model 

  The protection motivation model (       Rogers, 1975, 1983 ) describes processes of 
adaptive and maladaptive coping with a health threat, emphasizing two appraisal 
processes: (1) a process of threat appraisal; and (2) a process of coping appraisal, 
in which the behavioral options to diminish the threat are evaluated. The appraisal 
of the health threat and the appraisal of the coping responses result in either the 
intention to perform adaptive responses (protection motivation) or to maladaptive 
responses (responses that place the individual at high risk and lead to negative con-
sequences, such as unsafe sex) ( Boer and Seydel, 1996 ). Central to the decision-
making process is fear, which is thought to increase both the motivation and the 
likelihood to engage in protective action. Intention to protect oneself depends upon 
perceptions associated with four factors: severity (expected harmfulness), probabil-
ity (or vulnerability that the event will occur), response effi cacy and self-effi cacy. 
The interaction of these four components is in turn responsible for arousing fear. 
Criticisms of this model, however, are that it does not comprehensively identify 
socio-cultural, environmental and cognitive variables that impact motivation. 
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    The information–motivation–behavioral skills model 

  The information–motivation–behavioral (IMB) skills model ( Fisher and Fisher, 
1992 ) was originally developed as a simple model to address HIV risk behaviors. 
Three factors constitute important foci for intervention efforts in this model: basic 
knowledge and information about the medical condition, motivation based on 
attitudes about and social support for the behavior, and behavioral skills and self-
effi cacy specifi c for the behavior. Moreover, fi ve skills are identifi ed by the 
model as necessary for the practice of HIV prevention: self-acceptance of sexu-
ality, acquisition of behaviorally relevant information, negotiation of preventive 
behavior with partner, performance of public prevention acts (such as condom 
purchase), and consistent performance of prevention behavior ( Fisher and Fisher, 
1992 ). For example, an IMB-based intervention addressing women’s use of 
female condoms would focus on ensuring that a woman has basic knowledge 
about how to use a female condom, is motivated to use it, has the technical skills 
to properly insert it, and possesses the negotiation skills to get her partner to agree 
to use it. The IMB model also considers economic and environmental factors, 
such as living conditions and whether the individual has access to good health 
care. Moderators of the IMB model, however, include problems such as depres-
sion, substance abuse, and other mental health concerns ( Starace et al ., 2006 ). 

    The self-regulation theory 

  The self-regulation theory appreciates the individual as an active agent who 
engages in a dynamic process of fi rst assessing health threats and then using 
problem-solving strategies to address them ( Leventhal  et al ., 1980 ). This model 
focuses on individuals ’  cognitive representation of a health threat, which is based 
on past experience and newly acquired information, to guide their health behav-
iors. The self-regulation model captures the infl uence of the complex interaction 
between individual and socio-cultural factors on health behaviors. However, this 
model has not provided much information to help develop interventions to pro-
mote health behaviors. 

    The transtheoretical model 

  The transtheoretical model (TTM) (       Prochaska  et al ., 1994, 2002 ;  Prochaska and 
Velicer, 1997 ) is a dynamic theory of change based on the assumption that there 
is a common set of change processes that can be applied across a broad range 
of health behaviors. TTM conceptualizes behavior change as a process involv-
ing a series of six distinct stages: precontemplation, contemplation, preparation, 
action, maintenance and termination. These stages are transtheoretical, and inte-
grate principles of change from across a variety of theories of intervention. In 
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the early stages of change, individuals apply cognitive, affective and evaluation 
processes to progress forward; during the later stages, commitments, condition-
ing, contingencies, environmental controls and support to move toward mainte-
nance and termination (Procheska  et al ., 2002). Each stage brings an individual 
closer to making or sustaining behavioral changes. Unique variables, processes 
and benefi ts versus costs of behavior change defi ne each stage, and interventions 
based on this model are meant to increase motivation to change and to resolve 
ambivalence about change. At times individuals may move back to earlier stages 
(relapse), but movement through the stages recommences the process of change. 
TTM is one of the most widely cited and utilized models for interventions regard-
ing health behavior changes. A criticism of TTM is that such distinct stages can 
not capture the complexity of human behavior; the stages may be more prop-
erly understood as mere points on a larger continuum of the process of change. 
Motivational interviewing (described above) is a technique that is also consistent 
with the transtheoretical model. 

    The relapse prevention model 

  The relapse prevention (RP) model is based on the principles of social learn-
ing theory. As described by  Marlatt and George (1984) , the RP model integrates 
skills training, cognitive therapy and lifestyle change. It aims to increase aware-
ness and begin to change habits in an effort to rebalance lifestyle and improve 
ability to cope with stressors. Principles of relapse prevention include identifying 
high-risk situations for relapse (e.g., drug/alcohol use during sex) and develop-
ing appropriate solutions (e.g., abstaining or moderating drug/alcohol use during 
sex). Helping individuals to distinguish between a slip (e.g., an instance of not 
participating in the planned activity) and a relapse (e.g., an extended period of not 
participating) is thought to improve adherence in the relapse prevention model. 

    The health decision model 

  The health decision model (HDM), combining the health belief model and indi-
vidual preferences, defers to patient preferences in making health decisions with 
respect to weighing the benefi ts and risks of behaviors ( McNeil  et al ., 1975 ; 
 Weinstein and Fineberg, 1980 ). In addition to the health belief model’s variables 
(perceived severity, susceptibility, evaluation of action, motivations), the health 
decision model also incorporates social variables (including knowledge, past expe-
rience, socio-demographic and socio-cultural factors, and patient-provider factors) 
( Eraker  et al ., 1985 ), and recognizes that behaviors and health decisions are often 
made in an interactional context with other people ( Fan  et al ., 2004 ). For exam-
ple, using a condom to prevent HIV requires two people to jointly take action, 
and necessitates the consideration of other people’s views – either implicitly 
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or explicitly – to successfully negotiate behavior implementation. Importantly, 
HDM also considers the impact of cultural values on behavior; for example, in 
Latino/Hispanic culture, condoms have a number of negative associations (e.g., 
machismo, religious prohibitions, association with prostitution, etc.) that may 
interfere with condom use. As with the health belief model, critics have argued that 
the health decision model envisions health attitudes and behavior change in a static 
and linear way (i.e., progressing through a series of stages that lead to the outcome 
of decision to change) and does not allow for the fl uidity, dynamism and fl exibility 
needed to account for or encourage complex behavior change ( Fan  et al ., 2004 ). 

    The AIDS risk reduction model 

  The AIDS risk reduction model (ARRM) is one of several stages of change mod-
els that posit behavior change to be a process in which individuals move from 
one step to the next as a result of a given stimulus ( Catania  et al ., 1990 ). The 
ARRM combines aspects of the health belief model, the diffusion of innova-
tion theory, and social cognitive theory. In the ARRM, an individual must pass 
through three stages: behavior labeling, commitment to change, and taking action. 
Consequently, interventions using this model focus on conducting an individual 
risk assessment, infl uencing the decision to reduce risk through perceptions of 
enjoyment or self-effi cacy, and assisting the individual with support to enact the 
change (e.g., access to condoms, social support). 

    Stage 2: Selected effi cacy trials of HIV prevention 
interventions based on the conceptual models 

  Effi cacy studies of individualized behavioral interventions for HIV risk reduction 
have been conducted among various at-risk populations. This section of the chap-
ter reviews selected effi cacy studies with populations at high risk of HIV, namely 
men who have sex with men (MSM), injection drug users (IDUs), women, HIV-
infected individuals and racial/ethnic minority populations (African-American 
and Latino).  Table 8.1    offers a summary of several meta-analyses examining over-
all effectiveness of HIV behavioral interventions.  Table 8.2    provides an overview 
of selected individual interventions, their theoretical basis, description of imple-
mentation, and key effi cacy fi ndings. 

    Men who have sex with men (MSM) 

  Because men who have sex with men are the risk group with the highest inci-
dence and prevalence of HIV in the US, there have been a good number of studies 
of individual interventions for this group. Below we report on two meta-analyses 



 Table 8.1        Summary of meta-analyses: Stage II individual HIV behavioral intervention research  

 Author(s)  &  
Date

 Specifi ed 
population

 Study description and 
other information 

 Effect measure  Results for individual 
interventions 

 Overall results 

  Herbst et al.
(2007a)

 MSM  20 studies with 4689 
participants were 
included

4 individual-level 
interventions 

 Any unpro-
tected anal 
intercourse

Receptive UAI 

Incident HIV 

 OR      �      0.57(0.37–0.87), 
95% CI

OR      �      0.77(0.65–0.92), 
95% CI 

OR      �      0.62(0.36–1.06), 
95% CI 

 HIV behavioral 
interventions reduce odds 
of UAI ranging from 27% 
to 43% 

  Johnson et al.
(2005)

 MSM  54 interventions with 
16,224 participants 
were evaluated in 40 
either randomized 
trials or controlled 
observational studies 

18 individual-level 
interventions 

 Unprotected 
anal
intercourse

 Individual interventions 
versus minimal to no HIV 
prevention (RR      �      0.87; 
CI      �      0.60, 1.26) 

Individual interventions 
versus standard or 
other HIV prevention 
interventions (RR      �      0.88; 
CI      �      0.95, 1.04) 

Among HIV MSM, 
individual interventions 
versus standing or 
other HIV prevention 
interventions (RR      �      0.91; 
CI      �      0.62, 1.34) 

 Contrasted to minimal 
or no HIV prevention 
interventions: reduced 
unprotected sex by 27%. 
RR      �      0.73, 95% CI, 
0.63–0.85

Contrasted to standard 
or other HIV prevention 
interventions: RR      �      0.83, 
95% CI, 0.73–0.95 

HIV-positive contrasted 
to standard or other HIV 
prevention interventions: 
RR      �      0.79, 95% CI, 
0.61–1.02



  Neumann 
et al. (2002)  

 Heterosexuals  14 studies with 
4354 participants 
(10 studies for the 
behavioral analysis, 
6 for the biologic 
portion; 2 were 
included in both 
behavioral and 
biologic) 

4 of 10 behavioral 
studies were 
individual-level 
intervention studies; 
6 of 10 behavioral 
studies focused on 
women 

 Unprotected 
sex 

STD incidence 

 Analysis did not stratify 
effect size by intervention 
type (e.g., individual vs. 
group) 

 Reduced sex-related risk: 
OR      �      0.81, 95% CI, 
0.53–0.90

Decreased STDs: 
OR      �      0.74, 95% CI, 
0.62–0.89

  Herbst et al.
(2007b)

 Latinos/
Hispanics

 20 randomized and 
nonrandomized
trials with 6173 
participants 

2 studies were 
individual-level 
interventions 

 Unprotected 
sex 

 Sex risk behavior 
OR      �      0.77, 95% CI, 0.49, 
1.21

 Sex risk behavior 
(unprotected sex): 
OR      �      0.75, 95% CI 
(0.66–0.85)

Incident STD infections 
(chlamydia or gonorrhea): 
OR      �      0.69, 95% CI 
(0.54–0.88)

Drug risk behavior (incl. 
drug use freq., needle-
sharing, and cotton/cooker 
sharing): OR      �      0.83, 95% 
CI (0.72–0.96) 

(continued)



 Table 8.1  (continued)    

 Author(s)  &  
Date

 Specifi ed 
population

 Study description and 
other information 

 Effect measure  Results for individual 
interventions 

 Overall results 

  Semaan 
et al. (2002)  

 Drug users  33 studies with 7146 
participants (94% 
IDU; 21% crack 
users)

30 studies were 
individual and 
community level 
interventions 
(analysis calculated 
only combined 
effect) 

 Unprotected 
sex 

 OR      �      0.89(0.78–1.01), 
95% CI (includes 
individual or community 
interventions with a 
corrected variance for 
effect size) 

 OR      �      0.60(0.43–0.85), 
95% CI 

  Crepaz 
et al. (2007)  

 African-
Americans/
Blacks and 
Latinos/
Hispanics

 18 randomized 
controlled trials. 
14 trials evaluated 
unprotected sex; 
n      �      11,590; 13 trials 
evaluated incident 
STDs; n      �      16,172 

7 studies were 
individual level 
interventions 

 Unprotected 
sex 

Incident STDs 

 OR      �      0.77(0.63–0.95); 
95% CI (7 trials) 

OR      �      0.91(0.70–1.18); 
95% CI (7 trials) 

 OR      �      0.77(0.68–0.87); 
95% CI; (14 trials; 
n      �      11,590) 
OR      �      0.85(0.73–0.99); 
(13 trials; n      �      16,172) 



 Table 8.2        Selected Stage II individual HIV behavioral intervention effectiveness studies  

 Author(s)  &  
Date

 Specifi ed 
population;
guiding theory 

 Intervention description and 
other information 

 Effect measure  Results  Follow-up 

  Rosser 
(1990)

 MSM; theory not 
reported 

 Intervention: Individual HIV 
prevention counseling (1 
session, 20–30min, 1 day), 
15       min safer sex video. 
Comparison: Wait-list. 
Sample size: 57 

 Inverse of % safe 
sex (number UAI �
CU �  monogamous 
relationship)

 OR      �      0.83(0.15–4.57); 
95% CI 

 6       mo 

  Picciano 
et al. (2001)  

 MSM; 
motivational 
enhancement

 Intervention: Telephone-based 
motivational enhancement 
including immediate counseling 
by telephone (1 session, 
90–120       min, 1 day). 
Comparison: Wait-list. 
Sample size: 89 

 Mean # UAI 

Mean # partners 

Mean CU during anal 
intercourse

Mean unprotected 
oral intercourse 

 OR      �      0.60(0.28–1.27); 
95% CI 

OR      �      0.96(0.45–2.06); 
95% CI 

OR      �      1.54(0.73–3.33); 
95% CI 

OR      �      0.58(0.27–1.24); 
95% CI 

 6       wk 

  Rotheram-
Borus et al.
(2004)

 HIV-infected 
young people 
(69% MSM); 
social action 
model, cognitive-
behavioral therapy, 
social learning 
theory 

 RCT 
Intervention: 3 modules; 
18 weekly 2       hr sessions via 
telephone, in-person, or a 
delayed-intervention condition. 
Comparison: Non-intervention. 
Sample size: 175 

 Unprotected sex acts 
with HIV-negative 
partners 

 OR      �      0.26, 95% CI, 
0.12–0.59

Signifi cant difference 
in unprotected sex acts 
in past three months at 
follow-up 

 3       mo 

(continued)



 Table 8.2  (continued)  

 Author(s)  &  
Date

 Specifi ed 
population;
guiding theory 

 Intervention description and 
other information 

 Effect measure  Results  Follow-up 

  Dilley et al.
(2002)

 MSM; Gold’s 
theory of online 
versus offl ine 
thinking, cognitive 
theory 

 Intervention: Single-
session cognitive-behavioral 
intervention counseling and sex 
diary.
Comparison: Standard HIV 
C & T only.
Sample size: 124 

 % unprotected anal 
intercourse with 
nonprimary partner of 
unknown HIV status 

 OR      �      0.36(0.15–0.86); 
95% CI 

 6, 12       mo 

  Dilley et al.
(2002)

 MSM; Gold’s 
theory of online 
versus offl ine 
thinking, cognitive 
theory 

 Intervention: Single-session 
cognitive-behavioral 
intervention counseling only.
Comparison: Standard HIV 
C & T only.
Sample size: 124 

 % unprotected anal 
intercourse with 
nonprimary partner of 
unknown HIV status 

 OR      �      0.24(0.10–0.56); 
95% CI 

 6, 12       mo 

  Dilley et al.
(2002)

 MSM; Gold’s 
theory of online 
versus offl ine 
thinking, cognitive 
theory 

 Intervention: Sex diary only.
Comparison: standard HIV 
C & T only.
Sample size: 124 

 % unprotected anal 
intercourse with 
nonprimary partner of 
unknown HIV status 

 OR      �      0.74(0.34–1.60); 
95% CI 

 6, 12       mo 

  Koblin et al.
(2004)

 MSM; 
information-
motivation-
behavioral skills 
model
(IMB), social 

 Intervention: 10 one-on-
one counseling sessions, 
maintenance sessions every 
3       mo and HIV C & T.
Comparison: Treatment (2 HIV 
C & T sessions per year with  

 % UAI 

% UAI with 
serodiscordant
partners  

 OR      �      0.81(0.71–0.93); 
95% CI 

OR      �      0.81(0.71–0.93); 
95% CI

 12, 
18       mo 



learning theory, 
motivational 
enhancement

Project RESPECT individual 
counseling).
Sample size: 4295

% receptive UAI 

Incident HIV 
infection

OR      �      0.77(0.65–0.92); 
95% CI 

OR      �      0.62(0.36–1.06); 
95% CI

  Shoptaw 
et al. (2005)  

 MSM with 
methamphetamine
use; cognitive 
behavioral 

 Intervention: (1) standard CBT 
(the Matrix Model, n      �      40), 
(2) contingency management 
(n      �      42), (3) combined CBT 
and contingency management 
(n      �      40), and (4) an adapted 
gay-specifi c CBT (GCBT, 
n      �      40) that incorporated 
standard CBT with referents 
of gay culture for cultural 
specifi city. 
Comparison: none. 
Sample size: 162 

 UAI with other than 
primary partner in the 
past 30 

 Reduced from an average 
of 3 episodes in past 
30 days to an average of 
less than 1 episode at 
12-month follow-up 

 30 days, 
12       mo 

  Gold and 
Rosenthal
(1995)

 MSM; relapse 
prevention 

 Intervention: (1) Sexual 
behavior diary plus one 
individual brief intervention 
group focused on evaluating 
self-justifi cations for risk 
behaviors; (2) sex diary plus 
standard AIDS education 
posters.
Comparison: sex diaries only. 
Sample size: 109 

 # UAI slips  Group 1 which 
included individual 
brief intervention were 
less likely to have had 
multiple UAI slip-ups 
than the other two 
groups 

 6       mo 

(continued)



 Table 8.2  (continued)  

 Author(s)  &  
Date

 Specifi ed 
population;
guiding theory 

 Intervention description and 
other information 

 Effect measure  Results  Follow-up 

 Robles 
(2004)

 IDU in treatment; 
motivational 
interviewing 

 Intervention: Six weekly 
interventions sessions, case 
management for 1.5 months, 
and 2 sessions of HIV 
counseling and testing. 
Comparison: none. 
Sample size: 557 

 Drug use and 
injection-related HIV 
risk

 Intervention group 
signifi cantly less likely to 
continue drug injection 
and less likely to share 
needles

 6       mo 

 Stephens 
et al. (1993)

 IDU; 
psychoeducation
and behavioral 
skills training 

 Intervention: One-on-one 
format; basic information 
on HIV transmission using 
fi lm; discuss sexual risk 
reduction and condom use; 
ways to reduce risk due to 
injection drug use; and provide 
information on HIV testing. 
Comparison: Wait-list. 
Sample Size: 322 

 % reporting injecting 
drugs 

% reporting sharing 
syringes

 decreased from 92.2% to 
70.5%

decreased from 67.4% to 
24.3%

 3       mo 

  Belcher 
et al. (1998)  

 Women; 
motivational 
interviewing 

 Intervention: Single-session 
skill-based intervention 
adopting Miller’s motivational 
enhancement interviewing 
model.
Comparison: AIDS-education 
session among women. 
Sample size: 72 

 Instances of condom 
use

 Signifi cantly higher 
instances of condom use 
among women in the 
skill-based intervention 
at follow-ups 

 1, 3       mo 



  Eldridge 
et al. (1997)  

 Women court-
ordered to 
an inpatient 
drug treatment 
program; 
psychoeducation,
behavioral skills 
training

 Intervention: Brief individual 
behavioral skills training 
intervention. 
Comparison: Psychoeduca-
tional intervention. 
Sample size: 117 

 % condom use  Women in the 
behavioral skills 
training intervention had 
increased condom use at 
follow-up (from 35.7% 
to 49.5% of vaginal 
intercourse); women 
in psychoeducation 
intervention evidenced a 
decrease in frequency of 
condom use (28.8% to 
15.8%)

 2       mo 

 St. Lawrence 
et al. (1997) 

 Incarcerated 
women; social 
cognitive theory, 
theory of gender 
and power 

 Intervention: Intervention based 
on social cognitive theory. 
Comparison: Intervention based 
on the theory of gender and 
power. 
Sample size: 90 

 Both interventions 
produced increased self-
effi cacy, self-esteem, 
Attitudes Toward 
Prevention Scale scores, 
AIDS knowledge, 
communication
skills, and condom 
application skills that 
were maintained at 
follow-up. Women in the 
social cognitive theory 
group showed greater 
improvement in condom 
application skills; 
women in the theory 
of gender and power 
group displayed greater 
commitment to behavior 
change

 6       mo 

(continued)



 Table 8.2  (continued)  

 Author(s)  &  
Date

 Specifi ed 
population;
guiding theory 

 Intervention description and 
other information 

 Effect measure  Results  Follow-up 

  Sterk et al.
(2003)

 Women crack 
abusers not in 
treatment; theory 
not specifi ed 

 Intervention: Culturally 
appropriate, gender-tailored 
HIV intervention for crack 
abusers, a revised National 
Institute on Drug Abuse 
standard intervention. 
Comparison: Wait-list. 
Sample size: 265 

 Signifi cant (P  �  .05) 
decreases in the 
frequency of crack use, 
the number of paying 
partners, the number 
of times sex (vaginal, 
oral, or anal) was had 
with a paying partner, 
and sexual risks, such 
as trading sex for drugs. 
Signifi cant (p  �  .05) 
increases in male condom 
use with sex partners 
were observed 

 3, 6       mo 

  El-Bassel 
et al. (2003)  

 Heterosexual 
couples;
relationship-based
HIV prevention 

 Intervention: (1) 6 sessions 
provided to couples together 
(n      �      81), (2) the same 
intervention provided to the 
woman alone (n      �      73), or (3) 
a 1-session control condition 
provided to the woman alone 
(n      �      63). Sample size: 217 

 The intervention was 
effective in reducing the 
proportion of unprotected 
sex and increasing the 
proportion of protected 
sex. No signifi cant 
differences in effects 
were observed between 
couples receiving the 
intervention together 
and those in which the 
woman received it alone 



  Kamb et al.
(1998)

 Heterosexuals 
(84% ethnic/
racial minority: 
59% Black, 
19% Hispanic, 
6% other race/
ethnicity); theory 
of reasoned action, 
social cognitive 
theory 

 RCT Intervention: Individual-
level counseling (4 sessions, 
3 hours and 20       min duration, 
over 3–4 weeks) focused 
on condom use behavioral 
goal setting; discussion and 
reinforcement of positive 
condom use attitudes, self-
effi cacy, and perceived norms; 
and setting a risk reduction plan. 
Comparison: Educational 
messages only (two 5 minute 
sessions).
Sample size: 5758 men
(56.7%) and women (43.2%). 
reductions in self-reported at 
and in incident STDs 

 Unprotected sex 

Incident STDs 

 OR      �      0.80(0.67–0.96); 
95% CI (at 6       mo) 

OR      �      0.76(0.61–0.94); 
95% CI (at 12       mo) 

 6, 12       mo 

  Orr et al.
(1996)

 Ethnic/racial 
minority women; 
health belief 
model

 Intervention: Women received 
one individual counseling 
session (10–20       min duration) 
to increase perception of 
vulnerability, decrease condom 
use barriers by fostering 
positive attitudes about 
condoms and negotiation 
skills, and rehearsing condom 
negotiation via role-playing. 
Comparison: Women received 
one standard counseling session 
(10–20       min duration). 
Sample size: 209 

 Condom use 

Incident STDs 

 For STDs (OR      �      2.4; 
p      �      0.02) and vaginal 
intercourse (OR      �      3.1; 
p      �      0.005). 

No signifi cant change 

 6       mos 
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of these studies, followed by selected studies that either were not used in the meta-
analysis, or that cogently illustrate specifi c fi ndings for the theories reviewed above. 

    Meta-analyses 

  Individual HIV behavioral interventions with adult MSM have been shown 
to result in signifi cant reductions in self-reported sexual risk behaviors (       Herbst 
et al ., 2005, 2007a ;  Johnson  et al ., 2005 ). A meta-analytic review by  Herbst 
et al . (2007b) , synthesizing evidence and evaluating the effectiveness of four HIV 
individual interventions based in a variety of conceptual models, found an aver-
age 43 percent reduced odds of engaging in unprotected anal intercourse among 
individual intervention-group members relative to the comparison group (aggre-
gate effect size OR 0.57, 95% CI 0.27–0.87;  n       �      4689) ( Herbst  et al ., 2007a ). 
Similarly, when comparing the effects of 16 individual interventions versus mini-
mal to no HIV prevention (RR      �      0.87; CI 0.60–1.26) or versus standard or other 
HIV prevention interventions (RR      �      0.88; CI 0.95–1.04),  Johnson  et al . (2005) 
found signifi cant reductions in unprotected anal intercourse supporting the effec-
tiveness of individual interventions ( Johnson  et al ., 2005 ). Moreover, relative to 
standard or other HIV prevention interventions, individual interventions were 
shown to reduce the proportion of MSM reporting unprotected sex by 5 percent 
(OR 0.95; CI 0.62–1.34) ( Johnson  et al ., 2005 ). 

    Gold’s theory of online versus off-line thinking, 
cognitive theory 

   Dilley  et al . (2002)  compared the effects of personalized single-session cognitive 
behavioral therapy (CBT) in addition to standard HIV test counseling, to HIV 
test counseling and keeping a sexual diary, demonstrating the effective applica-
tion of cognitive theory to an individual intervention with MSM. Participants 
were 248 MSM with a previous HIV-negative test result and self-reported unpro-
tected anal intercourse (UAI) with partners of unknown or discordant HIV sta-
tus. The CBT focused on using self-justifi cations for HIV high-risk behaviors 
(thoughts, attitudes or beliefs that allow participant to engage in high-risk behav-
iors). Counselors delivered the intervention to individuals, and follow-up evalua-
tion occurred at 6 and 12 months. Compared to controls, intervention participants 
reported signifi cant decreased UAI with non-primary partners of unknown or 
discordant HIV status at 6 and 12 months (from 66 percent, to 21 percent at 
6 months and 26 percent at 12 months; OR 0.24, 95% CI 0.10–0.56). 

    Motivational interviewing, social learning theory, 
social cognitive theory 

  Employing motivational interviewing based in social cognitive theory, Picciano 
and colleagues (2001) evaluated the effects of a telephone-based intervention 
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to reduce sexual risk-taking in MSM. Participants were 89 MSM who reported 
engaging in three or more recent episodes of oral or anal sex without a condom. 
They were assigned either to an immediate 90-minute motivational interview 
(MI) counseling group or to a control group for delayed MI counseling (wait-
list). MI involved encouraging readiness for change to increase condom use and 
safer sex practices. Results showed that those who received the one-time coun-
seling intervention signifi cantly increased safer sex practices and intention to use 
condoms and decreased UAI at 6 weeks ’  follow-up, in comparison to those in the 
control group (OR 0.60, 95% CI 0.28–1.27). 

    Social action model, cognitive behavioral therapy, 
social learning theory 

   Rotheram-Borus  et al . (2004)  conducted a randomized controlled trial with 
a three-module preventive intervention. Young, HIV-infected substance users 
(n       �      175, who were 69 percent MSM) were assigned to 18 weekly 2-hour ses-
sions delivered via telephone, or delivered in person, or to a delayed-interven-
tion condition. The intervention focused on improving physical health; coping 
with HIV status; maintaining drug regimens and making health-care decisions; 
identifying life goals; reducing distress; anticipating situations that raise anxiety, 
depression, fear or anger; and recognizing and controlling negative emotion with 
relaxation, self-instruction, and meditation. The in-person intervention group 
showed signifi cantly higher condom use, as well as higher condom use with HIV-
infected partners, while participants in the delayed-intervention control reported 
fewer sexual partners, a decrease in drug use and emotional distress, as well as 
a decrease in antiretroviral therapy. Signifi cant differences in unprotected sex 
acts in the past 3 months were observed at 3-month follow-up (OR 0.26, 95% CI 
0.12–0.59) ( Crepaz  et al ., 2006 ). 

    Theoretical model not reported 

   Rosser (1990)  conducted a trial involving gay men (mean age 34) in Auckland, 
New Zealand, to examine the effects of fi ve different experimental conditions on 
creating safer sex behaviors. The 159 participants were randomized; each individ-
ual either watched a video on AIDS, received individual counseling for HIV, took 
part in a group program on AIDS with safer sex guidelines, took part in a group 
program on eroticizing safer sex, or was assigned to a control condition (wait-
list). Health counselors or program facilitators delivered the interventions to indi-
vidual participants. At baseline, only 74.7 percent of the sample reported safer sex 
practices during the previous 2 months; at 6-month follow-up this had increased 
to 82.7 percent. No signifi cant differences were found between the effective-
ness of different interventions when safer sex (outcome) was measured glo-
bally; however, a trend emerged toward individual counseling as a more effective 
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intervention ( P       �      0.10). Those receiving the individualized intervention ( n       �      57) 
were more likely to reduce unprotected sexual encounters at 6-month follow-up 
(OR 0.83, 95% CI) ( Herbst  et al ., 2007a ). 

    Motivational interviewing, social learning theory, 
social cognitive theory 

  The EXPLORE study was a large-scale randomized HIV-prevention trial among 
MSM conducted in 6 US cities, with 4295 participants total ( Chesney  et al ., 2003 ; 
       Koblin  et al ., 2003, 2004 ). Inclusion criteria for the EXPLORE study were men 
who were HIV-uninfected, 16 years or older, had had anal sex with another man 
during the past year, and had not been involved in a mutually monogamous rela-
tionship in the past 2 years with a male partner who was HIV-uninfected. Men were 
randomized to receive a behavioral intervention versus standard risk-reduction 
counseling. The experimental intervention, described in detail by  Chesney  et al . 
(2003) , consisted of 19 core counseling modules delivered at one-on-one coun-
seling sessions. In the main EXPLORE trial, participants in both arms had HIV 
testing every 6 months and completed a sexual risk behavior and psychosocial 
assessment battery using audio-computer-assisted self-interviewing (ACASI). 

  While the intervention did not achieve a targeted level of effi cacy (35 percent) 
in preventing new HIV infections compared to semi-annual HIV voluntary coun-
seling and testing, the study results suggest a possible modest benefi t of the inter-
vention in reducing new HIV infections ( EXPLORE Study Team, 2004 ). Further, 
the reporting of unprotected receptive anal sex with HIV-positive or unknown-
status partners was signifi cantly lower in the intervention group compared with 
the standard group ( Koblin  et al. , 2004 ). 

    Cognitive behavioral therapy (CBT) 

  In another study, by  Shoptaw  et al . (2005) , 162 MSM with methamphetamine 
use were randomized to one of four interventions to address methamphetamine 
use and sexual risk behavior. The intervention groups included: (1) standard CBT 
(the matrix model, n       �      40), (2) contingency management ( n       �      42), (3) combined 
CBT and contingency management ( n       �      40), and (4) an adapted gay-specifi c 
CBT (GCBT,  n       �      40) that incorporated standard CBT with referents of gay cul-
ture for cultural specifi ty. Reductions from baseline were signifi cant across all 
groups. Results indicated that participants in all the intervention groups greatly 
decreased both sexual risk behaviors as measured by frequency of UAIs, and 
methamphetamine use as assessed by drug screening. Episodes of UAI with other 
than the primary partner in the past 30 days were reduced from an average of 
3 episodes to an average of less than 1 episode at 12-month follow-up. Although 
promising, this study lacked a non-intervention control group, making it impos-
sible to control for potential cohort effects. 
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    Relapse prevention model 

  In a study by  Gold and Rosenthal (1995)  based on the relapse prevention model, 
109 MSM who had  “ slipped up ”  and had unprotected anal intercourse kept dia-
ries of their sexual behavior for 16 weeks. After 4 weeks, participants were ran-
domized to three different conditions: one individual brief intervention group 
focused on evaluating self-justifi cations for risk behaviors (self-justifi cations), 
the second intervention group used standard AIDS education posters (standards), 
while the third condition kept diaries only (control). The outcome variable was 
the number of UAI slips. Although the three groups did not differ in the incidence 
of sexual activity or in the proportion that slipped up at least once, the self-justi-
fi cations group members were less likely to have had multiple UAI slip-ups than 
the other two groups; however, results were not signifi cant. 

  A subsequent study by  Gold and Rosenthal (1998) , also based on the relapse 
prevention model, further evaluated the effects of use of self-justifi cation with 
posters versus vivid recalls of events to reduce risk of STDs. Participants were 
again asked to keep diaries of their sexual behavior for 16 weeks. After 4 weeks, 
they were randomized into a control group without any intervention, an interven-
tion group with instructions to recall a detailed description of a safe-sex slip-up 
without self-justifying behaviors, or a second intervention group with instruc-
tions to examine posters designed to focus on promoting evaluation of one’s 
self-justifi cations. Post-intervention evaluations showed no differences in the 
frequency of UAI slip-ups among the three groups. The two studies did not 
provide cohesive support for use of the self-justifi cation relapse prevention model. 

    Injection drug users (IDUs) 

  In the US, injection drug users (IDUs) represent a risk group with a high inci-
dence and prevalence of HIV. There have been a number of studies of individual 
interventions among IDUs. Below we report on a meta-analysis of these studies, 
followed by selected studies that either were not used in the meta-analysis or that 
exemplify specifi c fi ndings for theories reviewed above. 

    Meta-analyses 

   Semaan  et al . (2002)  examined the effi cacy of 33 intervention studies with drug 
users (94 percent injection drug users, 21 percent crack users). Relative to no HIV 
intervention, drug users in intervention conditions signifi cantly reduced sexual 
risk behaviors among drug users (OR 0.60, 95% CI 0.43–0.85). In other words, 
when extrapolating results to a population with a 72 percent prevalence of risk 
behaviors, the proportion of drug users who reduced their risk behaviors was 12.6 
percent greater in the intervention groups than in comparison groups ( Semaan 
et al ., 2002 ). Although the effect size for individual interventions was combined 
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with community interventions (30 studies in total), analyses indicated that drug 
users in the intervention groups were signifi cantly more likely to reduce unsafe 
sexual behaviors relative to participants in the comparison groups (OR 0.89, 95% 
CI 0.78–1.01) ( Semaan  et al ., 2002 ). 

    Motivational interviewing, social learning theory, 
social cognitive theory 

  Robles (2004) examined the effectiveness of a combined counseling and case-
management behavioral intervention, using motivational interviewing strategies, 
in engaging Hispanic injection drug users in treatment and reducing drug use and 
injection-related HIV risk behaviors. The intervention group received six weekly 
intervention sessions, case management for one-and-a-half months, and two ses-
sions of HIV counseling and testing. Follow-up data were collected from 440 
(79.0 percent) of 557 randomized participants at 6 months after the initial inter-
view. Subjects in the experimental arm were signifi cantly less likely to continue 
drug injection independent of entering drug treatment, and were also more likely 
to enter drug treatment. Subjects in both arms who entered drug treatment were 
less likely to continue drug injection. Among subjects who continued drug injec-
tion, those in the experimental arm were signifi cantly less likely to share needles. 

    Psychoeducation, behavioral learning, behavioral 
skills training 

  Stephens  et al . (1993) conducted a psychoeducationally-based intervention with 
mostly heterosexual street addicts not in treatment ( n       �      322). The intervention 
was conducted by a health educator in a one-on-one format, and provided basic 
information on HIV transmission using a segment of a fi lm, discussed sexual 
risk reduction and condom use, discussed ways to reduce risk due to injection 
drug use, and provided information on HIV testing. Risk was assessed prior to 
the intervention, and was compared to a follow-up assessment obtained approx-
imately 3 months later. The percentage who reported injecting drugs decreased 
from 92.2 to 70.5, and the percentage who reported sharing syringes dropped 
from 67.4 to 24.3. Reductions of these and other high-risk behaviors were 
detected across various demographic subgroups, and analyses show that the 
impact of the intervention endured at 3-month follow-up. The research did not 
focus on sexual risk. 

    Women 

  Among US women, a high incidence and prevalence of HIV have been reported; 
consequently, reviewing studies of individual interventions with women provides 
important information about effective HIV prevention strategies. Below we report 
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on a meta-analysis of these studies, followed by selected studies either that were 
not used in the meta-analysis or that fruitfully illustrate specifi c fi ndings for some 
of the theoretical models reviewed previously. 

    Meta-analyses   

  Behavioral HIV interventions with women have been shown to be effective in 
reducing overall HIV risk ( Mize  et al ., 2002 ;  Neumann  et al ., 2002 ).  Neumann  
et al . (2002)  conducted a meta-analysis of HIV behavioral interventions among 
heterosexuals and found statistically signifi cant effects in reducing sex-related 
risk (OR 0.81, 95% CI 0.53–0.90) and decreased incidence of STDs (OR 0.74, 
95% CI 0.62–0.89). Of the 10 studies, 4 (40%) included in the behavioral anal-
yses were individual interventions and 6 (60%) focused exclusively on women; 
however, the analysis did not stratify effect size by intervention type (e.g., indi-
vidual vs group) or gender (women vs men). 

    Motivational interviewing, social learning theory, 
social cognitive theory 

   Belcher  et al . (1998)  compared the effects of a single-session skill-based inter-
vention adopting Miller’s motivational enhancement interviewing model to an 
AIDS-education session among women. Participants were 72 women from a 
low-income housing project. Outcome variables included AIDS knowledge, 
behavioral intentions, self-effi cacy, and sexual risk behaviors. Results showed sig-
nifi cantly higher instances of condom use among women in the skill-based inter-
vention at 1- and 3-month follow-up, providing evidence for the effectiveness of 
an individual intervention based on a combination of motivational interviewing, 
social learning theory and social cognitive theory. 

    Psychoeducation, behavioral learning, 
behavioral skills training 

   Eldridge  et al . (1997)  compared the effects of a psychoeducation intervention 
relative to a brief individual behavioral skills training intervention geared towards 
reducing sexual risk behaviors in women with substance addiction. Participants 
were 117 women who had been court-ordered to an inpatient drug treatment pro-
gram. They were evaluated for sexual risk behavior, and attitudes toward HIV 
prevention and condom use at baseline, post-intervention, and 2 months after dis-
charge from the drug program. Women in both conditions had reduced drug use 
and drug-related high-risk sex activities at follow-up. Results indicated that both 
interventions were helpful in improving positive attitudes toward HIV prevention, 
and reported greater partner agreement with condom use at the post intervention 
assessment. However, at 2-month follow-up women in the behavioral skills training 
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group continued to show improvement in communication and condom application 
skills, whereas women in the psychoeducation group did not. Moreover, women 
in the behavioral skills group had increased their condom use at follow-up (from 
35.7 percent to 49.5 percent of incidences of vaginal intercourse) while women 
in the psychoeducation group evidenced a decrease in frequency of condom use 
(28.8 percent to 15.8 percent). 

    Social cognitive theory 

   St Lawrence  et al . (1997)  evaluated two HIV risk reduction interventions for 
incarcerated women, comparing an intervention based on social cognitive the-
ory against a comparison condition based on the theory of gender and power. 
Incarcerated women ( n       �      90) were assessed at baseline, post-intervention, and 
at 6-month follow-up. Both interventions produced increased self-effi cacy, self-
esteem, Attitudes Toward Prevention Scale scores, AIDS knowledge, commu-
nication skills, and condom application skills that were maintained at 6-month 
follow-up. Women in the social cognitive theory group showed greater improve-
ment in condom application skills; women in the theory of gender and power 
group displayed greater commitment to behavior change. 

    Theoretical model not reported 

   El-Bassel  et al . (2003)  examined the effi cacy of a relationship-based HIV pre-
vention program for heterosexual couples, as well as to determine whether the 
intervention was more effective when delivered to the couple or to the woman 
alone. Couples ( n       �      217) were recruited and randomized to (1) six sessions pro-
vided to couples together ( n       �      81), (2) the same intervention provided to the 
woman alone ( n       �      73), or (3) a single-session control condition provided to the 
woman alone ( n       �      63). The intervention was effective in reducing the proportion 
of unprotected sex and increasing the proportion of protected sex. No signifi cant 
differences in effects were observed between couples receiving the intervention 
together and those in which the woman received it alone. 

   Sterk  et al . (2003)  evaluated the effectiveness of a culturally appropriate, gender-
tailored HIV intervention with 265 African-American women who use crack 
cocaine ( Sterk  et al ., 2003 ). A substantial proportion of women reported no past 
30-day crack use at 6-month follow-up (100 percent to 61 percent,  P       �      0.001). 
Signifi cant ( P       �      0.05) decreases were reported in the frequency of crack use, 
the number of paying partners, the number of times sex (vaginal, oral or anal) 
was had with a paying partner, and sexual risks, such as trading sex for drugs. 
Signifi cant ( P       �      0.05) increases in male condom use with sex partners were 
observed. Findings suggest that including culturally appropriate, gender-tailored 
components in individual interventions may be critical to enhancing the effective-
ness of HIV preventive behaviors. 
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    Ethnic/racial minorities 

  Ethnic and racial minorities, in particular African-American and Latino/Hispanic 
populations, bear a disproportionate burden of new HIV diagnoses in the United 
States. Few rigorous effi cacy trials have been conducted with these populations to 
date. A review of meta-analyses focusing on HIV interventions with ethnic and 
racial minorities is presented below. 

    Meta-analyses 

  Reviews and meta-analyses summarizing results of interventions with ethnic and 
racial minority communities have suggested that HIV interventions are effec-
tive in reducing HIV risk ( Crepaz  et al ., 2007 ;  Herbst  et al ., 2007b ;  Lyles  et al ., 
2007 ). Herbst  et al . (2007) conducted a meta-analysis of randomized and non-
randomized trials of Latinos/Hispanics in the US and Puerto Rico, and found 
that interventions with sex risk behavior data yielded a signifi cant 56 percent 
increased odds of condom use, 25 percent reduced odds of unprotected sex, 
25 percent reduced odds of multiple sex partners and 31 percent reduced odds 
of acquiring an incident STD ( Herbst  et al ., 2007b ). However, only 2 of the 20 
studies included in the review were individual-level interventions, suggesting a 
need for additional research on individual interventions with Hispanic/Latino 
populations.

   Crepaz  et al . (2007)  evaluated the effi cacy of behavioral interventions in 
reducing unprotected sex and incident STD among African-American/Black and 
Latino/Hispanic STD clinic patients. Individual interventions were effective in 
reducing unprotected sex (OR 0.77, 95% CI 0.63–0.95, seven trials) and incidents 
of STDs (OR 0.91, 95% CI 0.70–1.18), seven trials). Interestingly, signifi cantly 
greater effi cacy ( P       �      0.05) was found among interventions that used ethnically 
matched individuals to deliver the intervention. Interventions using an ethni-
cally matched deliverer were more likely to reduce unprotected sex (OR 0.59, 
95% CI 0.45–0.78) and incident STDs (OR 0.65, 95% CI 0.51–0.82) relative to 
those interventions that did not use an ethnically matched deliverer ( Crepaz  et al ., 
2007 ). Moreover, theory-based interventions were more likely to affect behavioral 
change among ethnic/racial minority participants ( P       �      0.05). 

   Mize  et al . (2002)  evaluated HIV prevention interventions on three HIV-related 
sexual outcome variables (HIV/AIDS knowledge, self-effi cacy, and sexual risk-
reduction behavior), stratifying results by fi ve ethnic groupings (all ethnicities 
combined, African-American, White, Hispanic, and a Mixed Ethnicity group). 
Results indicate that interventions appear effective at improving knowledge about 
HIV/AIDS and increasing sexual risk-reduction behaviors for all ethnicities 
examined at follow-up, with one exception: self-effi cacy fi ndings. Interventions 
were less consistently effective for African-American women. 
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    Theory of reasoned action, social cognitive theory 

   Kamb  et al . (1998)  conducted a randomized controlled trial with 5758 men 
(56.8 percent) and women (43.2 percent); 59 percent black, 19 percent Hispanic, 
6 percent other race/ethnicity; 16 percent white; 100 percent heterosexual. The 
intervention arm received individual-level counseling (4 sessions, 3 hours and 
20 minutes duration, over 3–4 weeks) focused on condom use behavioral goal-
setting; discussion and reinforcement of positive condom use attitudes, self-
effi cacy, and perceived norms; and setting a risk-reduction plan. The control arm 
received educational messages only (two 5-minute sessions). The intervention led 
to signifi cant reductions in self-reported unprotected sex at 6-month follow-up 
(OR 0.80, 95% CI 0.67–0.96) and in incident STDs at 12-month follow-up (OR 
0.76, 95% CI 0.61–0.94) ( Kamb  et al ., 1998 ). 

    Health belief model 

  In formative research on a culturally tailored intervention based on the health 
belief model,  Orr  et al . (1996)  implemented a randomized controlled trial with 
209 women diagnosed with an STD (55 percent black; 45 percent race/ethnicity 
not reported). Women in the intervention group received one individual coun-
seling session (10–20 minutes) to increase perception of vulnerability, decrease 
condom use barriers by fostering positive attitudes about condoms and negotia-
tion skills, and rehearse condom negotiation via role-playing. Controls received 
one standard counseling session (10–20 minutes). Women in the intervention 
group were much more likely to use condoms for protection against STDs at fol-
low-up than at baseline (OR 2.4,  P       �      0.02) and for vaginal intercourse (OR 3.1, 
P       �      0.005). However, the rate of reinfection with  C. trachomatis  in the interven-
tion group was not signifi cantly different than the control group (26 percent vs
17 percent; P       �      0.30). 

    Stage 3: Summary and conclusions 

  This chapter has reviewed selected HIV risk-reduction interventions that have 
undergone randomized effi cacy trials. Several studies have found evidence for 
the effi cacy of interventions, but support for their effectiveness and generaliza-
bility in different geographical locations with various at-risk populations remains 
insuffi cient. Data suggest that higher-risk clients may be best served by indi-
vidual-level HIV interventions ( Johnson  et al ., 2005 ). In particular, as measured 
by self-report, interventions delivered on a one-to-one basis have been found to 
reduce unprotected sex signifi cantly among HIV-infected individuals ( Crepaz 
et al ., 2006 ), who may be more complex because of associated potential 
co-morbidities, and MSM ( Herbst  et al . 2007a ). Studies suggest that individual 
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approaches may be especially appropriate for MSM who are diffi cult to reach 
with group- or community-level interventions (such as those who wish to remain 
anonymous) (Herbst, 2007a). The strength of individual interventions and its 
potential to effect individual-level behavior change lies in the ability to tailor 
interventions to meet the specifi c needs of the individual client ( Herbst  et al ., 
2007a ). However, a signifi cant limitation is that, although affecting individual 
behavior change, individual interventions may be limited in reach and ability to 
impact the broader population (e.g., by reducing overall rates of HIV infection). 

  Yet the literature remains contradictory and suggests that interventions may be 
differentially effective depending on the targeted at-risk population. For example, 
 Neumann  et al . (2002)  report that although individual interventions were effec-
tive in reducing HIV risk among heterosexuals, group interventions showed more 
favorable effects than interventions delivered to individuals. Other reviews of 
interventions with heterosexuals have also found that individual-level counseling 
was less likely to be a good primary prevention strategy ( Ickovics and Yoshikawa, 
1998 ) relative to group interventions ( Exner  et al ., 1999 ;  Rotheram-Borus 
et al ., 2000 ). Similarly, the literature suggests that individual interventions are 
less effective in improving self-effi cacy among African-American women, 
relative to women of other races and ethnicities ( Mize  et al ., 2002 ). 

  These differences have a signifi cant impact on how we conceptualize the theory 
driving effective interventions. Generally, the existing theoretical models of HIV 
risk-reduction for individual interventions are based in disciplines of social and 
health psychology and can be applied across various at-risk groups. Using these 
models to inform the development of interventions to reduce HIV risk behaviors 
and promote health behaviors has several benefi ts and some drawbacks. Because 
there are multiple theories available to aid mental and medical health care and 
public health researchers and providers, the insuffi cient and at times contradic-
tory support for the various models does not allow for developing clearly defi ned 
interventions to promote health behaviors ( Munro  et al ., 2007 ). 

  Another limitation of existing models is that that they often do not fully take 
into account psychosocial factors, such as clinically signifi cant mental health 
diagnoses or the treatment of concomitant substance abuse or dependence, which 
often potentiate sexual risk-taking or can moderate the degree to which an indi-
vidual can benefi t from an intervention that does not address these problems. 
While some studies have directly demonstrated the predictive value of psycho-
social comorbidities with respect to increased HIV-related risk ( Stall  et al ., 2001 ; 
 Koblin  et al ., 2003 ), other research has not supported this conclusion ( Crepaz 
et al ., 2002, 2004 ). However, even if psychosocial variables are not directly cor-
related with HIV risk, they may represent indirect moderators that must be con-
sidered in the design and implementation of interventions, both practically and 
theoretically. To date, individual interventions have been based in social psy-
chology theory, with little attention to factors such as depression and anxiety. 
Depression, for example, can affect information acquisition (poor concentration, 
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apathy), motivation (loss of interest, sadness, apathy) and skills training in IMB. It 
can also impact variables like perceived norms and attitudes, because people with 
depression view a negative sense of self, others, world and future. Targeting indi-
viduals at high risk for additional psychosocial problems may necessitate address-
ing psychosocial problems such as depression and anxiety in order for an HIV 
intervention to be benefi cial to the individual. Existing effi cacy trials of interven-
tions that target individuals at risk for HIV have not suffi ciently addressed the sig-
nifi cant co-morbidities and multifaceted problems that may exist. Thus, although 
some interventions have been successful in reducing sexual risk-taking among 
populations at greater risk for HIV, they have not addressed the  “ intertwined syn-
demics ”  ( Singer and Snipes, 1992 ;  Stall and Purcell, 2000 ) – the complex and 
multifaceted issues associated with risk behavior. 

  Applicability of existing interventions to other more complex populations thus 
has limited generalizability. In order for interventions to be of use to practitioners 
treating at-risk populations, successful effi cacy trials tested with specifi c groups 
need to be tested across a wide variety of populations, across time and place. 
There is a paucity of effi cacy research on heterosexual men who do not inject 
drugs and on racial/ethnic minorities ( Neumann  et al ., 2002 ). Moreover, few 
studies have examined longer-term effects of interventions in various real-world 
settings. That may be because effectiveness trials are somewhat more diffi cult to 
carry out due to the time, expense and involvement of multiple sites, and hence 
there are fewer of them. Further, with the great importance of implementing inter-
ventions that are effective in effi cacy trials, it is important to translate interven-
tions appropriately to different populations and settings, instead of implementing 
them exactly as they were developed or tested in a research setting. The latter step 
would be necessary to optimize the intervention’s ability to be cost-effective and 
to be implemented in, accepted by and generalized to a variety of populations and 
real-world settings. 

   Munro  et al . (2007)  suggest that future studies may help by answering several 
key queries related to whether theory-based interventions can be effective and 
reliably tested. It may be possible to address the incongruence and limitations of 
the various models by identifying factors that are present in most of the mod-
els and that best predict behavior change, to take out redundant concepts, and to 
integrate them into a more cohesive approach. Therefore, future research that is 
informed by existing models rather than new ones can be helpful to clarify key 
components and provide a deeper understanding of and support for their effective 
application to behavior change across populations and settings. It is important to 
create a structure to account for the interaction of the various models ’  constructs 
at each level of change ( Onken  et al ., 1997 ). It is also recommended that future 
studies identify and address factors that can be modifi ed, that are not fully under 
the control of the individual, and that are external. Incorporating component 
analyses to specify components responsible for effectiveness of behavior change 
is also warranted ( Exner  et al ., 1999 ). In summary, to improve the effi cacy and 
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effectiveness of HIV risk behavior interventions, it is recommended that interven-
tions comprehensively consider factors within the social, psychological, economi-
cal and environmental domains. 
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  Until a preventive vaccine is found, strategies that attempt to modify behavior 
remain the cornerstone of HIV prevention efforts. Globally, most HIV transmis-
sions occur among heterosexual cohabiting couples ( Trask  et al ., 2002 ;  Dunkle 
et al ., 2008 ). Although cohabitation has been identifi ed as a risk factor for HIV 
almost since the start of the epidemic among gay ( DeGruttola  et al ., 1989 ;  Doll 
et al ., 1991 ;  Remien  et al ., 1995 ) and hemophiliac ( Pitchenik  et al ., 1984 ;  Kreiss 
et al ., 1985 ;  Goedert  et al ., 1987 ) couples, couple-level prevention programs have 
not been widely incorporated into the global prevention campaigns ( Carael  et al ., 
1988 ;        Allen  et al ., 1991a, 1992a ;  Hunter  et al ., 1994 ). Couples remain a largely 
overlooked population for HIV prevention strategies ( Painter, 2001 ). Although 
effi cacy for voluntary counseling and testing (VCT) has been established 
( Kamenga  et al ., 1991 ;  Padian  et al ., 1993 ;  The Voluntary HIV-1 Counseling 
and Testing Effi cacy Study Group, 2000 ) and individual-level serostatus knowl-
edge has been promoted globally, the expansion and large-scale uptake of more 
effective and effi cient prevention VCT models for higher-risk populations has yet 
to be translated into public health practice. With less than 1 percent of African 
couples having been jointly tested for HIV ( Chomba  et al ., 2007 ), awareness 
of one’s own and one’s partner’s serostatus has not been strongly emphasized, 
although HIV-discordant stable relationships remain one of the world’s most 
vulnerable populations ( De Cock  et al ., 2002 ). 

    Prevention through behavior change remains 
the best tool to control the epidemic 

  Behavior change at the partnership level is critical to the prevention of HIV 
among sexually active couples, and cannot be achieved without mutual serostatus 

       Couples’ voluntary 
counseling and testing   9 



Couples’ Voluntary Counseling and Testing

241

knowledge ( Allen  et al ., 1999 ). At the individual level of VCT, uncertainty 
remains regarding the success of risk reduction and behavior change ( Cates and 
Handsfi eld, 1988 ;  Coates  et al ., 1988 ;  Higgins  et al ., 1991 ;  Wolitski  et al ., 1997 ; 
 Ickovics  et al ., 1998 ;  Weinhardt  et al ., 1999 ), including limited disclosure to 
sexual partner (17–87 percent) ( Keogh  et al ., 1994 ;  van der Straten  et al ., 1995 ; 
 Antelman  et al ., 2001 ;  Maman  et al ., 2003 ). The most desired outcomes for VCT –
risk reduction and behavior change – occurred among HIV-positive participants 
and HIV-discordant couples (where one partner is HIV-positive and the other 
is HIV-negative), while HIV-negative individuals did not modify their behavior 
( Wolitski  et al ., 1997 ). 

  As the largest risk group for HIV ( Allen  et al ., 1991a ;  McKenna  et al ., 1997 ; 
 Allen, 2005a ;  Bunnell  et al ., 2005 ) and unintended pregnancies ( Allen, 2005b ), 
cohabiting couples in high-HIV-prevalence areas experience the most daily infec-
tions (       Allen  et al ., 1991a, 2003 ;  Fylkesnes  et al ., 1997 ;  McKenna  et al ., 1997 ; 
 Painter, 2001 ;  Malamba  et al ., 2005 ), contributing 56–93 percent of incident het-
erosexual infections in Africa ( Dunkle et al ., 2008 ). Each year, it is estimated that 
20–25 percent of African serodiscordant couples who do not know their HIV-dis-
cordant status transmit the virus to the negative partner ( Allen  et al ., 1992b; Hira 
et al ., 1990   ). 

  Considered a  “ high leverage HIV prevention intervention ”  ( Painter, 2001 ), 
couples’ voluntary counseling and testing (CVCT) is the most effective 
behavioral intervention to prevent HIV transmission in this at-risk population 
( Allen  et al ., 2003 ), with the potential to avert more than two-thirds of new 
HIV infections among urban African men and women ( Dunkle  et al ., 2008 ). 
Although grounded in 20 years of evidence-based research establishing effi cacy 
and acceptability of CVCT within diverse cultures and populations, CVCT con-
tinues to be one of the most greatly underutilized prevention strategies globally, 
particularly in high-prevalence areas, despite the initial publications regarding 
discordant couples in several African countries in the early 1990s ( Chomba  et al ., 
2007 ). 

    CVCT and correct and consistent condom use: 
what is known to work at the dyad level 

  The established HIV prevention paradigm of abstinence, monogamy and con-
dom use ( “ ABC ” ) has limited benefi t to couples who are unaware of their 
mutual HIV serostatus. Abstinence is not an appropriate counseling mes-
sage for sexually active couples, and there is no protective benefi t to monog-
amy among discordant couples ( Allen  et al ., 1992a ;  Central Statistical Offi ce 
Zimbabwe and Macro International Inc., 2000 ;  Newmann  et al ., 2000; Agha 
et al ., 2002   ;  Chatterjee and Hosain, 2006 ). It is vitally important that HIV pre-
vention messages acknowledge that being faithful to one’s spouse is only 
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protective once both partners are aware that they have the same serostatus 
and remain mutually monogamous ( Chomba et al ., 2007 ). The promotion of 
monogamy without mutual serostatus knowledge is misleading, and an insuf-
fi cient strategy for HIV prevention. Furthermore without mutual serostatus 
knowledge, condom use is negligible within stable relationships ( Allen  et al ., 
1992b ;  Adentunji, 2000 ;  Ali  et al ., 2004 ;  Maharaj and Cleland, 2004 ;  Bunnell  
et al ., 2005 ). 

    Why CVCT is important and why it is not happening 

  The success of CVCT is driven by the involvement of both partners in learning 
each other’s serostatus, removing the primary challenge of serostatus disclosure 
for couples, and by the couple jointly receiving serostatus-specifi c risk-reduction 
counseling (concordant HIV-negative, concordant HIV-positive, or HIV-discordant) 
by a trained CVCT counselor who is also able to provide psychosocial support, 
( Painter, 2001 ;  Glick, 2005 ). As the appropriate intervention message is depend-
ent upon the couples’ mutual serostatus, counseling a couple and their respective 
relationship is different from counseling separate individuals. It is crucial for the 
counseling process to include the adoption of a risk-reduction strategy that  both
individuals in a couple are comfortable with and able to implement with limited 
diffi culty. Concordant HIV-negative couples are advised to remain monogamous 
with each other, and to use condoms with any outside partners. Concordant HIV-
positive couples are advised to use condoms with each other to prevent exposure 
to different strains of HIV, as well as with outside partners to prevent transmission. 
For HIV-discordant couples, correct and consistent condom use becomes the pri-
mary prevention strategy to protect the HIV-negative partner from infection. Both 
concordant HIV-positive and discordant couples are counseled on the benefi ts of 
dual-method use, with long-acting contraceptives providing additional protection 
against unplanned pregnancies. 

  Globally, couples are rarely tested together. The incorporation of CVCT as an 
integral part of the   ABC  prevention model  would greatly strengthen the protective 
benefi ts of the model, and also provide a critically-needed and essential  fi rst  step 
for all sexually active couples prior to any decision-making regarding a couple’s 
strategy for HIV prevention within the partnership. 

  In addition to providing a non-judgmental and power-balanced environment for 
dialogue between partners, CVCT also: 

●      supports open communication between partners;  
●      removes the barrier of partner notifi cation;  
●      increases condom use and condom skills;  
●      encourages couples to take steps to maintain their health as a couple;  
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●      prevents transmission of HIV and sexually transmitted infections (STIs), with 
the correct and consistent use of condoms;  

●      provides positive living counseling, emotional support and social service 
referral for couples with positive partners;  

●      reduces stigma associated with HIV/AIDS;  
●      allows a couple to plan for their own and their family’s future (Mendenhall  

et al ., 1997;  Stephenson  et al ., 2008 );  
●      acknowledges the desire for additional children and fosters discussion of pre-

vention of mother-to-child transmission (PMTCT); and  
●      promotes the identifi cation of pregnant women and HIV-positive persons in 

need of PMTCT and antiretroviral (ARV) treatment and care.     

    The development of CVCT: listening to the public’s needs 

  In Rwanda, one of the fi rst countries in Africa to implement voluntary HIV test-
ing, CVCT began in 1986 with the recruitment and enrollment of women into an 
HIV prospective study among those attending the antenatal clinic at the Centre 
Hospitalier Kigali in the capital city of Rwanda ( Carael  et al ., 1988 ). At post-
test counseling, many women inquired whether their steady sexual partners could 
also attend the clinic for HIV voluntary counseling and testing and to see the 
AIDS education video. With no incentives or benefi ts offered, approximately one-
third of the male partners came for VCT. Although evaluating the effectiveness 
of voluntary counseling and testing was not the original intent of the prospective 
study, the changes in reported behavior were striking ( Allen  et al ., 1992a ). Two 
years after the women had learned of their serostatus and received counseling, 
those who were HIV-negative and whose partners had not participated in VCT 
had a small reduction in seroconversion, from 4.1/100 person-years (py) to an ini-
tial 3.4/100-py seroconversion rate. In comparison, the seroincidence rate among 
women whose partners had participated dropped by more than half (from 4.1/100 
py to 1.8/100 py,  p      �       0.04). Although the women’s participation in the program 
led to increased condom use, participation of the men prompted far more drastic 
changes. Results from this non-randomized assessment of the impact of men’s 
participation in counseling and testing confi rm that male participation is impor-
tant in reducing a couple’s HIV risk (       Allen  et al ., 1992b, 1993 ;  Seed  et al .,1995 ). 
Overall, 31 percent of couples in which both partners were tested for HIV were 
using condoms 1 year after VCT, in comparison to 16 percent if only the woman 
was tested. The impact was greatest among discordant couples: 3–9 percent of 
the discordant couples seroconverted annually after VCT, compared to an esti-
mated 20–25 percent transmission rate in uncounseled discordant couples ( Allen 
et al ., 1992b ;  Fideli  et al ., 2001 ). There were other benefi ts as well. Gonorrhea 
declined by more than 50 percent in HIV-positive women ( Allen  et al ., 1992a ), 
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and the incidence of HIV in concordant negative couples dropped to less than 
0.5 percent per year ( Allen  et al ., 2003 ;  Roth  et al ., 2001 ). Combining CVCT 
and family planning messages with HIV/STI prevention has also been shown to 
reduce unplanned pregnancies by half ( Allen  et al ., 1992b ;  King  et al ., 1995 ). All 
couples – regardless of HIV test results – may benefi t from the counseling and 
testing, as the desired behavior depends on their mutual HIV test results which is 
promoted by the process of CVCT (       Allen  et al ., 1992a, 2003 ). 

  Between 1988 and 1991, 60 HIV-discordant couples were identifi ed during VCT, 
of whom 53 were followed for an average of 2.2 years. The proportion of discord-
ant couples using condoms increased from 4 percent to 57 percent after 1 year of 
follow-up. During follow-up, 2 of the 23 HIV-negative men and 6 of the 30 HIV-
negative women seroconverted (seroconversion rates of 4 and 9 per 100 py). The 
rate among women was less than half that estimated for similar women in discord-
ant couples whose partners had not been serotested. Condom use was less com-
mon among those who seroconverted (0/2 seroconvertors vs 20/21 non-converting 
men,  p       �      0.01; 2/6 seroconvertors vs 18/24 non-converting women,  p       �      0.14). 

  Based upon these results, couples’ VCT centers in Kigali, Rwanda (1992), 
Lusaka, Zambia (1994) and Copperbelt, Zambia (2003) have been established 
under the umbrella organization of the Rwanda Zambia HIV Research Group 
(RZHRG) to research the best ways to deliver and disseminate sustainable CVCT. 
Among couples living in Kigali, 10 percent have either one or both partners liv-
ing with HIV ( Institut National de la Statistique du Rwanda (INSR) and ORC 
Macro, 2006 ). In Lusaka and the Copperbelt area of Zambia, HIV-discordant 
couples make up approximately 20 percent of cohabiting couples ( Allen  et al ., 
2003 ;  Kempf  et al ., 2008 ;  Lingappa  et al ., 2008 ), resulting in an even greater 
need for dyad-level interventions. RZHRG has also contributed to the develop-
ment of best practices in CVCT as experienced counselors from the Rwanda and 
Zambia sites participated in the development of a detailed procedure manual and 
training program with joint sponsorship from the Centers for Disease Control 
(CDC), the National Institutes of Mental Health (NIMH) and the Liverpool 
School of Tropical Medicine ( www.cdc.gov/nchstp/od/gap/CHCTintervention ). 
As a result of the growing recognition of the importance of couple-level HIV 
prevention strategies, this past year has seen the addition of couples’ counseling 
to the President’s Emergency Plan for AIDS Relief (PEPFAR) priorities for VCT 
( United States President’s Emergency Plan for AIDS Relief, 2007 ). 

    Towards sustainable HIV prevention: 
structural and economic aspects, psychosocial 
elements, and social norms 

  The main obstacles to couples’ VCT are identifi able and can be overcome. Twenty 
years of research and implementation in a research setting has confi rmed that 
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CVCT and correct and consistent condom use provide a sustainable and successful 
method of prevention of HIV infection. Unfortunately, although technical 
advances in rapid HIV-testing technology and the expansion of PMTCT and ARV 
programs have increased access to HIV testing, most clients are managed as indi-
viduals. The likelihood of testing both partners is greatly increased when CVCT 
is offered ( Weinhardt  et al ., 1999 ), but couples remain largely overlooked in the 
global expansion of VCT. 

    Structural barriers: lack of perceived risk at multiple levels 
resulting in low demand and low supply 

  Most adults, including many health-care personnel and policy-makers, do not real-
ize that one partner in a long-term relationship may have HIV while the other does 
not ( Bakari  et al ., 2000 ). Many are also not aware that (1) the majority of new HIV 
infections occur in married couples ( McKenna  et al ., 1997 ;  Dunkle  et al ., 2008 ), 
(2) these transmissions could be prevented by couples’ VCT ( Higgins  et al ., 1991 ), 
and (3) the negative consequences of couples’ VCT are uncommon and far out-
weigh the benefi ts of mutual serostatus knowledge (       Grinstead  et al ., 2000, 2001 ; 
 Kilewo  et al ., 2001 ;  Maman  et al ., 2001 ;  Varghese  et al ., 2001 ). Although knowl-
edge of the HIV blood test has been widespread for over a decade, and individuals 
may be aware of their increased risk of HIV specifi cally due to their partnership, 
few VCT and health centers are trained to deliver CVCT. This is a greatly missed 
opportunity for couples’ VCT globally ( de Zoysa  et al ., 1995 ), particularly among 
pregnant women seeking antenatal care. Over the past 5 years, there has been suc-
cessful global promotion and service provision of antenatal care and clinics. On 
average, African women of reproductive age become pregnant once every 3–4 
years; therefore, with the incorporation of CVCT into antenatal care and clinics, 
every African woman who has sought antenatal care in the past 5 years could also 
have participated in CVCT. This is, and continues to be, a vitally missed oppor-
tunity to prevent the transmission of HIV to both parents through risk-reduction 
counseling. 

  Low knowledge regarding HIV discordance within partnerships, perception 
that marriage and/or cohabitation is  “ safe ”  from HIV transmission, stigma, gen-
der inequality, and lack of promotion of available CVCT services has resulted in 
a low demand for CVCT services paired with low supply due to minimal global 
funding and promotion, thus resulting in underutilization of this highly effective 
prevention strategy ( Allen  et al ., 2007a ). The investment in and training of CVCT 
personnel is an addressable obstacle at the national and local levels as funding 
agencies, policy-makers and local health-care professionals become more aware 
of the increased risk for HIV that cohabitation brings to an individual, as well as 
the success of CVCT implementation. This cycle of missed opportunities due to 
low demand and low supply must be broken in order to successfully address the 
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global needs of couples, to protect their individual health and to end the risk of 
unknowingly having unprotected sexual contact with an HIV-positive partner in 
the context of a stable relationship. 

    Promotions-based supply and demand 

  A variety of CVCT promotion strategies have been utilized in the past 20 years 
in Rwanda and Zambia. These include mass media campaigns (newspaper ads, 
radio announcements, billboards and posters), door-to-door invitations delivered 
by community workers and, the most recent and successful approach, recruit-
ing members of the community to promote the benefi ts of CVCT and available 
services. We found paid community workers to be a successful short-term pro-
motion model for the duration of employment, but once this was discontinued, 
the attendance of couples at the testing sites dropped signifi cantly, resulting in a 
cost-prohibitive and unsustainable community-level promotion model ( Chomba 
et al ., 2007 ). To ensure ongoing community awareness and fi nancial sustain-
ability, an approach was designed that identifi ed Infl uential Network Agents 
(INAs) and Infl uential Network Leaders (INLs). INAs and INLs come from four 
distinct sectors in the community: health, private, non-governmental (NGO) or 
other community-based (CBO) organizations, and religious ( Allen  et al ., 2007a ). 
The INA/INL model identifi es infl uential community members to make public 
endorsements about CVCT, to speak with couples in groups and/or one-on-one, 
and to invite couples for testing. INAs are working-age men and women who are 
trained to invite cohabiting couples for CVCT using their established networks, 
such as at the workplace, church, market or neighborhood. INLs have greater 
infl uence as community leaders, and may have a larger sphere of infl uence and 
the ability to reach larger groups of people. INLs include physicians, religious 
leaders, teachers, business leaders and senior members of NGO/CBOs. INLs help 
with the recruitment of INAs, and offer their promotional support and endorse-
ment to INAs during CVCT promotion activities. Our research has also found 
that after 4 months of active promotions by an INA and approximately a year for 
INLs, saturation of their community networks occurs and the number of couples 
they invite for CVCT declines. To maintain attendance at or near the capacity of 
the CVCT centers, we actively recruit and train a new cohort of INAs and INLs as 
needed to replace the cohort members that have exhausted the network of people 
they may infl uence. In order to train the INAs and INLs appropriately, RZHRG 
has developed a 4-day training curriculum on how to reach out and speak to cou-
ples, answer questions about HIV and invite couples to CVCT. 

  CVCT invitations distributed by INAs provide information about the loca-
tion and times of the fi xed and mobile CVCT sites and CVCT services at the 
district hospital. INAs are reimbursed according to the number of couples who 
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attend CVCT, regardless of whether a couple decides to test. To supplement the 
individual-level promotions of the INAs and INLs, community-level promo-
tions of billboards, posters, theater performances and radio announcements are 
utilized.

  Participatory approaches were used for the development of the INA/INL 
recruitment model; focus groups were conducted to elicit better understand-
ing of issues within communities and to revise the model accordingly. Ongoing 
monitoring is provided for each cohort of INAs through regular group meetings 
to provide feedback on their experiences. This feedback is incorporated into the 
next training sessions, and into the structure of the promotions program. By using 
information from the infl uential community members, RZHRG has been able to 
identify successes and barriers to promotions, and tailor activities to meet the spe-
cifi c needs of each community. 

  Promotion success has differed greatly by city, most likely due to differences 
in language (there is one primary language in Kigali and Copperbelt, but many 
languages in Lusaka), transport infrastructure and city size. In Kigali, Rwanda, 
30 percent of couples tested were invited by INAs and 70 percent were walk-ins 
( Allen  et al ., 2007a ). The primary ways in which Kigali couples heard of CVCT 
were from a previously tested couple (56.8 percent), radio (47.7 percent), INA 
(33.5 percent), posters (32.5 percent) and friends (12.8 percent). During the same 
period in Lusaka, the majority (72.5 percent) of couples heard of CVCT through 
an INA, followed by radio (26.5 percent), TV (17.2 percent), friends (14.0 
percent), posters (14 percent) and previously tested couples (10.3 percent). In gen-
eral, predictors of successful invitations included inviting couples together and/or 
involving the man in the invitation process, inviting couples known to the INA, 
issuing invitations after public announcements, and delivering invitations at the 
INAs home or at the workplace. There is a need for widespread community and 
NGO advocacy to successfully target couples for testing ( Chomba  et al ., 2007 ). 

  Due to the signifi cant role INAs contribute to CVCT promotion, we investi-
gated the effectiveness of each of the four sectors. In Zambia, health-related INAs 
had the greatest success of recruitment, with attendance of 34 percent of cou-
ples, followed by NGO/CBO-related INAs, who recruited 29 percent of couples 
( Allen  et al ., 2007a ). Religious-sector and private-sector related INAs had simi-
lar rates, 19 percent and 18 percent respectively. Systematic efforts to use church 
networks to promote CVCT have not been highly successful, although 80 percent 
of the Zambian population self-identifi es as Christian, and churches are a place 
that couples attend together. We hypothesize that hearing about couples’-testing 
in a church may provoke a paradoxical negative response, and denial that HIV 
risk may be present due to conservative viewpoints about abstinence and fi delity. 
Likewise, we found a very low number of religious INLs interested in participat-
ing in CVCT (8 percent) themselves; it is possible that the lack of  “ leading by 
example ”  may also be contributing to the low recruitment success rate from this 
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sector. More research is needed regarding religious dynamics and their effects on 
public perception of CVCT to strengthen prevention efforts for couples. 

    Financial and logistical barriers 

  In Zambia and Rwanda, we have been able to successfully overcome fi nancial and 
logistical barriers to CVCT through the implementation of same-day services, 
facilitation of transport, and provision of childcare at the CVCT center. Rapid 
HIV testing allows clients to avoid a second trip, and prolonged anxiety about test 
results ( Mashu  et al ., 1996 ;  McKenna  et al ., 1997 ). For couples, organizing simul-
taneous free time, childcare, and transport costs is not a trivial exercise, and doing 
so twice for pre- and post-test counseling is daunting. Unfortunately, despite the 
availability of rapid HIV tests, same-day VCT services are not often provided 
( Plourde  et al ., 1998 ). To reach a larger number of couples, it is vitally important 
for CVCT to become integrated into the medical care infrastructure, including 
health clinics, hospitals, and PMTCT, ARV, STI treatment and care services. 

    Psychological factors 

  In addition to logistical and fi nancial obstacles, numerous psychosocial fac-
tors impact a couple’s decision to participate in CVCT. These include: a cou-
ple’s communication and negotiation abilities; self-effi cacy to keep the negative 
partner(s) free of the virus; the perceived risk of infection versus the perceived 
safety of being in a cohabiting relationship; and the lack of personal sexual con-
trol. Providing a venue in which gender and power dynamics in the relationship 
can be addressed is particularly important in environments where women are not 
accustomed to participating in sexual decision-making and/or men generally con-
trol both sexual and economic decision-making ( Larson, 1989 ;  Armstrong, 1992 ; 
 Bizimungu, 1992 ;  van der Straten  et al ., 1995 ; WHO/UNFPA  &  World Bank, 
1995). HIV-negative women with untested or seronegative partners are the least 
likely to use condoms, or to discuss or attempt to negotiate condom use ( van der 
Straten et al ., 1995 ). Couple communication has been associated with condom 
use, but only when the discussion was specifi c to sexual behavior, STIs and using 
condoms ( van der Straten  et al ., 1998 ). CVCT’s facilitation of effective risk-
reduction strategies helps to mediate lack of communication and/or agreement 
within the partnership. 

    Social norms: alcohol use and desire for children 

  Alcohol use in men ( Coldiron  et al ., 2008 ) and the desire to conceive ( Mark  
et al ., 2007 ) are two predictors of unprotected sex and HIV transmission risk in 
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couples. A crucial step in HIV prevention for couples is the opportunity to discuss 
HIV-related issues and sexual behavior decisions based upon their dyad-specifi c 
HIV status, as well as to develop risk-reduction strategies for situations relating 
to alcohol use ( Kalichman  et al ., 2007 ), having outside partners, and/or the desire 
to have children ( Allen  et al ., 1991a ;  van der Straten  et al ., 1995 ;  Painter, 2001 ). 
CVCT provides an opportunity for couples to discuss their specifi c situation, 
while the counselor is able to specifi cally address these concerns/problems and 
help develop additional coping strategies. 

  Although being HIV-positive is largely perceived by the medical community 
as a barrier to reproduction, and HIV-positive persons are advised not to become 
pregnant ( Thornton  et al ., 2004 ), numerous studies have found that the desire for 
children is comparable to that in the general population ( McGrath  et al ., 1993 ; 
 VanDevanter  et al ., 1999 ;  Ryder  et al ., 2000 ;  Chen  et al ., 2001 ;  Klein  et al ., 2003 ; 
 Panozzo  et al ., 2003 ;  Thornton  et al ., 2004 ), particularly within sub-Saharan 
Africa, where a high value is put upon childbearing (       Allen  et al ., 1993, 2003, 
2005b ;  King  et al ., 1995 ;  Mark  et al ., 2007 ). Social norms may inhibit decisions 
to limit fertility among HIV-discordant couples, particularly in cultures where a 
woman’s role largely centers on childbearing. Much needed recognition of ongo-
ing fertility desires and intention to become pregnant further demonstrates the
limited research and efforts to address the risks and needs of HIV-discordant 
couples at a global level. 

    Controversies: past and present 

  The development of CVCT has not been without challenges. At the most basic 
level, what is a couple? Defi nitions range from any two sexually active individu-
als, to those who are married and/or cohabiting. Understanding and being pre-
pared to handle the variety of relationship types is crucial to creating a supportive, 
non-judgmental environment, and providing counseling to address successfully 
the couple’s emotional and decision-making needs following CVCT. RZHRG’s 
model of mutual disclosure developed from the initial experience of providing 
married men and women with VCT as individuals, who were then encouraged to 
share their HIV results with their partners at home. Over time, it was realized that 
some couples were unable to achieve mutual and accurate serostatus disclosure; 
therefore, mutual disclosure and couple-specifi c risk reduction were integrated 
into the CVCT model. As sexual activity involves two people, it is necessary to 
ensure that both partners have the relevant information and skills to negotiate 
HIV prevention techniques successfully. 

  As the importance of addressing the couple-unit became a crucial component 
in the success of long-term prevention for couples, questions arose as to whether 
to address couples coming for CVCT as a group, or each couple-unit alone. We 
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have found that a group environment for the HIV education and question-and-
answer sessions has been highly benefi cial to couples, as it provides an oppor-
tunity to hear each other’s questions and concerns and an opportunity to dispel 
myths and rumors that are circulating in the neighborhood regarding voluntary 
counseling and testing. In addition to reducing the amount of time necessary for 
pre-test counseling, we have also found that the group education and discussion 
session signifi cantly contributes to the comfort of a couple’s decision to seek 
CVCT services. Although Rwanda and Zambia are culturally distinct, in both set-
tings the group session provides an active and supportive discussion among the 
participants. Risky behaviors and alternative options are discussed as a group, 
and allow couples to benefi t from the questions and responses posed by the other 
participants. As a group, couples also discuss the implications of each combina-
tion of possible serostatus results, again benefi ting from other’s   responses. 

  Initially, the idea of joint couples counseling and testing was met with appre-
hension at many levels. Concerns included confi dentiality regarding the sharing of 
results, perceived lack of interest among couples in sharing their own serostatus 
results and/or knowing a partner’s results, and the possibility of marriage disso-
lution and domestic violence based upon a couple’s results. Although valid con-
cerns, these must be weighed against the benefi ts of mutual serostatus knowledge. 
CVCT (at our sites as well as others) has been administered in two ways: (1) the 
couple completes all steps together, including the disclosure of the test results and 
risk-reduction counseling; or (2) not all steps are completed together as a cou-
ple, particularly the disclosure of the test results. As mentioned earlier, we found 
that when couples were unaware of their mutual status and did not participate 
in joint risk-reduction counseling, inaccurate or no serostatus disclosure would 
occur at times. Similar to other studies, we have not found an increased risk of 
HIV infection, domestic violence, marriage dissolution, or sexual coercion due to 
having participated in CVCT (van der Straten  et al. , 1998; Maman  et al. , 2003). 

  Logistical aspects also need to be considered when working with couples. 
Having both individuals available at the same time requires organization of their 
schedules. Many couples prefer to attend CVCT in a discreet manner, so that fam-
ily and friends are not aware of their intentions. Other logistical obstacles include 
time, transport and childcare. Time and transport diffi culties can be minimized 
through same-day pre and post-test counseling, which eliminates the need for a 
second trip. Initially, resistance to same-day results centered on concerns about 
the accuracy of rapid tests, and about individuals not being emotionally prepared 
to receive their test results immediately. However, we have found that by the time 
couples come to our sites, they have made the mutual emotional commitment to 
know their serostatus and are ready to receive the results. Delaying this process 
not only compounds the emotional burden of not knowing the results, but also 
contributes to an increased number of couples who do not return at a later date to 
receive their mutual results. 
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  Whereas the provision of childcare onsite is becoming a more common prac-
tice at research sites that cater to couples and/or women, this service has yet to be 
routinely provided by service-based providers. Likewise the provision of incen-
tives such as transport reimbursement to couples to participate in CVCT is desir-
able until communities understand the importance of joint testing and the services 
become integrated into routine health care. 

    Best practices: a day in the life of a 
same-day CVCT clinic 

  RZHRG’s main activities are conducted at stand-alone CVCT clinics offering 
couples a full-day program of HIV education, and mutual serostatus knowledge. 
We recognize the importance of and greatly promote the integration of CVCT 
into district health clinics, antenatal clinics, and other VCT and medical facilities. 
Therefore, the adoption of CVCT into other services will require changes to the 
best practices described below.    

    CVCT timetable 

   9.00–9.30       Check-in 
   9.30–10.30       Group HIV education and discussion of pre-test issues 
   10.30–12.30       Pre-test counseling 

●      Each couple meets with a counselor in a private room to discuss questions 
remaining from earlier group discussion, and how they as a couple will han-
dle the possible results.  

●      The counselor performs a risk assessment and explains the testing process.  
●      The couple chooses whether to be tested, and blood is collected     .

   12.30–13:30        Couples are offered free lunch, regardless of whether they have 
chosen to be tested. Rapid HIV tests are run for couples who 
chose to test. 

   13.30–16.00       Post-test counseling 

●      Couples are given their individual results in separate envelopes in the pres-
ence of each other and are asked to share their results with each other and the 
counselor.  

●      The counselor facilitates a discussion regarding the most appropriate preven-
tion strategies, based upon the couple’s mutual serostatus.  

●      Couples sign a form to show that they have received their results, and are 
treated for syphilis, if needed.  
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●      Couples who have doubtful/indeterminate test results are asked to return in
1 month for a follow-up test  .

●      Couples are given transportation money.             

    Group HIV education and discussion 

  Group education refers to the initial HIV/AIDS information session facilitated by 
a couples’ counselor, and offers basic education about HIV, modes of transmission 
and risk-reduction behaviors, presents the possible test results, and offers cou-
ples the opportunity to ask questions about HIV/AIDS. Many of the people who 
come for CVCT have limited accurate information about HIV, and the provision 
of basic information is critical before any fruitful counseling can take place. In 
short, the group discussion is only one of many ways to help couples to  “ know ”  
and  “ decide ” , as well as to prepare for their potential results. 

  The group education and discussion session is usually modeled on the follow-
ing agenda: 

●      Introduction and welcome  
●      What is HIV and AIDS? 

●     Modes of transmission (unprotected sex, blood-to-blood contact, mother-
to-child transmission)  

●     Prevention (ABC – abstinence, be faithful to sexual partner, condom use)  
●    ARVs and the importance of nevirapine use in pregnant women     

●      What is CVCT? 
●    The importance of HIV testing as a couple, as well as why a couple should 

stay together regardless of results  
●    Types of HIV results and their benefi ts and implications: concord-

ant negative ( � / � ), concordant positive ( � / � ), discordant ( � / � ), 
indeterminate/doubtful/discrepant     

●      Couple’s question and answer session 
●      Male and female condom demonstration  
●      Summary and close discussion.     

    Pre-test counseling and risk assessment 

  The aim of pre-test counseling is to assist couples to make an informed decision 
about whether to test. The pre-test counseling session also allows the counselor to 
conduct a couple-specifi c risk assessment. Most couples have already started con-
sidering and identifying their own risks, and are quite prepared to discuss them 
with the counselors. Regardless, this needs to be done sensitively, and does not 
necessarily require deep probing for details. Instead, the pre-test risk assessment 
should address the specifi c risks that the couple are willing to discuss at that point 
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in time. A counselor may also choose, using his or her own discretion, to sepa-
rate a particularly problematic couple during pre-test counseling. However, this 
should only be done as a last resort, as couples’ VCT ultimately aims to empower 
the couple together. 

  During the pre-test counseling session, the counselor seeks to: 

●      Assess a couple’s reasons for seeking testing  
●      Review each partner’s basic understanding of HIV and modes of transmission  
●      Identify both partners ’  history of HIV testing  
●      Discuss and clarify the couple’s understanding of different HIV test results  
●      Discuss how they, as a couple, will handle receiving each type of result, and 

what they can do to move forward as a couple  
●      Explore the couple’s feelings about taking an HIV test and receiving results 

together  
●      Discuss the advantages/disadvantages of knowing their serostatus  
●      Help the couple to identify sources of support  
●      Discuss disclosure issues, including the importance of keeping one’s own and 

one’s partner’s results confi dential, unless the couple mutually agrees to dis-
close to other parties  

●      Assess the couple’s readiness to be tested and to receive results together  
●      Describe the HIV test process.    

  Pre-test counseling also allows for the assessment of couple dynamics to 
ensure mutual readiness and intentions. For example, if a counselor suspects 
confl icts with one or both partners, that one or both partners are trying to use 
HIV testing as an excuse to leave the relationship, or suspects that there will be 
potential problems after leaving the counseling session, the counselor may defer 
testing and suggest instead that the couple think things over and come back at 
another time.   

    Post-test counseling (results session) 

  The post-test counseling session is when the couple receives their HIV test results. 
The couple exchanges their results slips, received in a sealed envelope, after each 
partner has viewed his or her individual test results. It is important to inquire with 
all couples if they understand their mutual results and the respective implications. 
To facilitate the communication process, it is also helpful to inquire whether they 
are surprised by the results, and for the counselor to mediate any blame or anger 
regarding past sexual behaviors. Likewise, the counselor is able to draw upon the 
support and disclosure discussion that occurred during pre-test counseling to help 
the couple to develop joint coping and risk-reduction strategies. It is crucially 
important that a counselor  never rushes  post-test counseling, and ensures enough 



Kathy Hageman, Amanda Tichacek and Susan Allen

254

time for the couple to absorb their results while offering support and advice when 
appropriate. Although the three possible mutual serostatus results require differ-
ent counseling messages, inclusive in all messages is risk-reduction counseling. 

    Risk-reduction counseling: concordant negative 
serostatus ( � / � ) 

  Couples who share HIV-negative test results are counseled to remain monoga-
mous or use condoms with any outside partners. If they have been mutually 
monogamous for 3 months prior to testing, they are informed that they do not 
need to use condoms when they are sexually active with each other. If either part-
ner has had unprotected sex with an outside person in the last 3 months, then con-
doms should be used until 3 months have passed and retesting can occur. Couples 
are also informed that being HIV-negative does not mean immunization or pro-
tection from the virus, regardless of their past sexual practices, and are counseled 
on how to avoid future high-risk contacts. 

    Concordant positive serostatus ( � / � ) 

  Couples who share HIV-positive test results are counseled to use condoms with 
each other to prevent additional exposure to the virus, as well as with any outside 
relations to prevent transmission of HIV and acquisition of an STI. The counselor 
also discusses the importance of supporting each other, remaining committed to 
the relationship, coping strategies, and positive living. Positive living includes 
good nutrition, adequate social and emotional support, seeking health care imme-
diately if an individual starts to feel ill, and the importance of remaining healthy 
for the family and children. 

    Discordant serostatus (male     �     /female �  or male     �     /female�  ) 

  As with concordant positive couples, discordant couples are counseled regarding 
coping strategies, positive living and emotional support. Emphasis is placed upon 
the fact that the relationship does not need to end, and the HIV-positive partner’s 
ability to remain healthy with proper medical, social and nutritional support. 
Prevention of transmission to the negative partner is promoted through proper 
precautions, such as condoms, monogamy and/or abstinence. It is important to 
clarify that beginning a sexual relationship with an outside partner is not safe, as 
that partner might also be HIV-positive. Both partners must also understand that 
the HIV negative partner is not immune or protected from the virus regardless of 
how long the couple has been having unprotected sex. Learning of a discordant 
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status is a very diffi cult and emotion-fi lled issue, and requires delicate handling in 
order to defuse blame, anger, shame and confusion. Each individual and couple’s 
reaction is unique, and should be handled appropriately. 

    Monitoring and evaluation of CVCT services 

  Due to the complexity of CVCT delivery, the administration of CVCT at stand-
alone testing sites or integrated with other health-care services, and cultural vari-
ations, evaluation is a vital aspect to ensure quality assurance and satisfaction. 

  UNAIDS and UNFPA are just two agencies that have evaluation kits available 
online that include monitoring and evaluation (M & E) forms and protocols.  Tools 
for Evaluating HIV Voluntary Counseling and Testing  ( UNAIDS, 2000 ) covers 
eight areas for M & E, ranging from set-up of services to site and logistical consid-
erations to training and skills assessment. Integrating HIV Voluntary Counseling 
and Testing Services into Reproductive Health Settings  (UNFPA  &  International 
Planned Parenthood Federation, 2004) includes a chapter on monitoring and eval-
uation that includes assessing mobilization efforts, counselling and referral skills, 
and management-related issues. It is important that each testing site identifi es its 
specifi c needs for assessment derived from its established protocols that can be 
replicated over time to provide a longitudinal perspective of the sites strengths, 
weaknesses, gains and lapses. M & E can be conducted on a designated routine 
basis (annually, bi-annually, etc.) or be ongoing through the establishment of an 
M & E team. 

  The remainder of this section will discuss the following four suggested 
monitoring and evaluation components ( Shah  et al ., 2008 ): client interviews, 
counselor written and oral HIV-knowledge and skills exams, skill-based 
counselor evaluations, and counselor feedback interviews. 

    Client interviews 

  To ensure high client satisfaction, exit interviews are conducted to assess the 
clients ’  understanding of HIV prevention and transmission; the counseling and 
risk-reduction messages received; and satisfaction with the CVCT services, con-
fi dentiality, and the counselor assigned to their visit. Although couples are coun-
seled together, client exit interviews should occur separately to ensure an equal 
opportunity for each individual to share his or her knowledge and opinions. 
Selection of the facilitator for client interviews is another important considera-
tion, to ensure non-biased client reporting. Suggestions include a senior counselor 
or a designated M & E member of the community trained in CVCT procedures but 
seen as separate from the service provider ( Taegtmeyer and Doyle, 2003 ). 
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  To evaluate and monitor the quality and consistency of CVCT counselors ’  
work, three counselor assessments are suggested. At RZHRG, these assessments 
are based upon our standard operating procedures (SOPs). 

    Counselor written and oral HIV knowledge and skills exams 

  The written exam assesses knowledge of HIV transmission and prevention, CVCT 
counseling protocols, living positively, end-of-life issues, and client confi dentiality. 
For research-based sites, or facilities that have integrated services with a research 
site, examination of the knowledge of research concepts and participant consent 
procedures must also be assessed for all employees on a routine basis. 

  The oral exam requires counselors to recall the specifi c steps to each of the 
counseling protocols, including group discussion, pre-test counseling, post-test 
counseling for all serostatus combinations, and appropriate referrals  .

    Skill-based counselor observations 

  To ensure the highest quality and consistency of counseling protocols, all coun-
selors undergo skill-based evaluations. Developed from our SOPs, observation 
checklists are completed by senior counselors based upon each counselor’s deliv-
ery of pre- and post-test counseling sessions. 

    Counselor feedback sessions 

  To provide suggestions regarding protocols and work-related needs (e.g. train-
ing, workload and work environment), individual and/or group feedback ses-
sions are held. At the individual level, feedback sessions provide counselors with 
an opportunity to refl ect upon their performance and ability to provide client-
centered counseling for couples. For integrated CVCT sites, it is equally impor-
tant to provide feedback sessions for the hosting health-care provider, such as 
antenatal or district clinic personnel, to assess the success of the integration of 
services, the understanding of CVCT procedures and referral processes, as well 
as identifying potential areas for improvement.    

    Topics for consideration based upon RZHRG’s 
evaluation fi ndings 

  After CVCT, couples were able to answer questions accurately regarding HIV 
knowledge and the counseling messages that they have received. Couples also felt 
comfortable with their counselor, trusted the confi dentiality of the program, appre-
ciated the amount of time that the counselor spent with them, and felt that their 
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questions were answered clearly. Although some couples stated that they would 
have preferred an older counselor as he or she would have had more experience 
with marriage, or a female counselor as women are more sensitive, in general, 
clients reported being pleased with their counselor and counseling experience. 

  Regarding the skill-based written and oral counselor assessments and coun-
selor observations, counselors had a substantial grasp of counseling theory 
and CVCT protocols. Areas for continued improvement included knowledge 
regarding country-available antiretrovirals and their side-effects, disease progres-
sion, and explaining inconclusive or indeterminate serostatus results ( Au  et al ., 
2006 ). Examination results also identifi ed the critical importance of ensuring that 
suffi cient time is provided during the counseling sessions to prepare the couple 
psychologically for their serostatus results during pre-test counseling, as well as 
for the condom demonstration by the counselor and practice by both partners. 

  Counselor feedback has included requests for informational sheets for service 
referrals for ARVs, PMTCT, and living-positively support groups. Counselors 
have also acknowledged their lack of comfort when counseling a couple with 
inconclusive serostatus results, and have requested additional training and 
refresher courses for the abovementioned areas, as well as the latest information 
on HIV-related treatment and counseling techniques. Similar to others’ fi ndings, 
counselors acknowledged the emotional strain experienced in facilitating serosta-
tus disclosure among couples, particularly with discordant and concordant posi-
tive couples, and suggested that scheduled meetings and/or debriefi ng sessions to 
discuss diffi cult cases would aid them professionally and personally ( Ginwalla  et
al ., 2002 ;  Taegtmeyer and Doyle, 2003 ). The establishment of a mentoring system 
between experienced and new counselors has also been suggested. 

    Twenty years of barriers and progress/concrete 
gains as CVCT evolves 

  Optimism remains regarding advancements in microbiocides and vaccines to 
reduce risk of sexual transmission, yet until a viable universal solution is avail-
able, prevention through behavior change and harm reduction is the only option. 
CVCT reduces transmission more than male circumcision does, and has a benefi -
cial impact on transmission from men to women as well as from women to men. 
The cost per infection prevented is also lower, and there are no surgical complica-
tions. Even with such success, CVCT remains a signifi cantly underutilized HIV 
prevention method globally. 

  Bringing couples together for mutual serostatus knowledge and serostatus-
specifi c harm-reduction counseling should be the fi rst step in the global approach 
to HIV prevention, and is a logical pairing with additional HIV and reproduc-
tive-related services, treatment and care. Service providers must come together 
to collectively target the people most at risk of transmission of HIV – individuals 
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having sex with an HIV-positive partner, and couples who are having unprotected 
sex ( Chomba  et al ., 2007 ). The integration of CVCT with other health-care and 
treatment services, such as STI diagnosis, ARV treatment, prevention of mother-to-
child treatment, and family planning, is vitally important, as these programs cur-
rently prioritize the individual rather than the couple (Were  et al ., 2006;  Guthrie 
et al ., 2007 ; PEPFAR, annual publication). In areas with a high prevalence of HIV/
STI in heterosexual populations, the target audiences for HIV/STI and family plan-
ning services overlap broadly, and can benefi t most from joint services ( Sweeney 
et al ., 1992 ;  Peterman  et al ., 1996 ;  Stover, 1996 ). Unfortunately, historical, philo-
sophical and structural differences in the fi elds of family planning, mother–child 
health and HIV/STI pose obstacles to integration both in the US and in develop-
ing countries (Cates, 1992). Staff tend to see these categories as distinctly different 
( Daley, 1994 ). Service delivery styles also differ: family planning clinics often rely 
on a fact-giving approach, while HIV-testing services tend to emphasize client-
centered counseling approaches ( Becker and Ureno, 1996 ). Furthermore, with the 
scaling up of male circumcision in many countries as a HIV prevention method, all 
eligible men who have a steady sex partner should be encouraged to participate in 
CVCT to identify whether the male is HIV-negative and the steady sexual partner 
is HIV-positive prior to accepting the risk of the medical procedure. 

  In the capital cities of Kigali (Rwanda) and Lusaka (Zambia), same-day cou-
ples’ VCT technology has successfully been transferred to antenatal care ( Bakari 
et al ., 2000 ) and mobile weekend clinics, clearly showing that obstacles at the 
individual- and service-provider level can be overcome. Due to the high volume 
of antenatal clients during the week, the existing burden of ANC procedures, 
and limited clinic rooms and staff, the ANC environment did not allow for the 
inclusion of husbands in VCT procedures. Therefore, weekend CVCT sessions 
for couples were added through the use of mobile CVCT units, and invitations 
to attend CVCT on Saturdays and Sundays were distributed to ANC clients dur-
ing the week. This system worked extremely well, as clients and their husbands 
did not have to take additional time off from work during the week, and space is 
readily available in clinics on weekends. Building upon research that found that 
VCT is feasible and acceptable at antenatal clinics in Africa ( Bakari  et al ., 2000 ; 
 Stringer  et al ., 2003 ;  Etiebet  et al ., 2004 ), we found the same to be true for the 
provision of CVCT services. Furthermore, the involvement of the male partner 
in VCT increased compliance with the single-dose nevirapine regimen to prevent 
mother-to-child transmission ( Shutes  et al ., 2008 ) and provided an opportunity to 
counsel couples on post-pregnancy contraception choices. In addition, leveraging 
the success of CVCT with family planning and antenatal clinics reduces not 
only pediatric AIDS cases but also the number of children who would become 
AIDS orphans and the adverse family consequences of both parents becom-
ing ill or dying of HIV. Both capital cities continue to work with government 
leaders, funding agencies, service providers and community leaders to 
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ensure self-sustaining couples’ VCT programs within the antenatal system. 
Unfortunately, VCT is not being provided in the most effective manner. The onset 
of rapid testing nearly 8 years ago and the scaling up of antenatal testing, along 
with the natural cycling of pregnancies occurring every few years in international 
settings and particularly in Africa, has provided the opportunity to incorporate 
husbands into the antenatal mechanism to participate in couples’ testing. This has 
been one of the greatest missed opportunities to date in the fi eld of VCT. 

  Integral to the incorporation of CVCT into the larger medical infrastructure is 
the collaboration with local organizations and agencies to identify where ARVs 
and PMTCT services are being offered, and what is the best way to proceed with 
these referrals. 

  Vital to the restructuring of the global approach to HIV to include CVCT as 
the fi rst step in prevention for couples is an extension of the UNAIDS  &  WHO 
recommendation for provider-initiated VCT (UNAIDS  &  WHO, 2007) to include 
CVCT for persons in cohabiting or steady relationships. Equally important 
is the need for greater understanding by couples themselves regarding the sus-
ceptible risk of infection associated with cohabitation and/or marriage so that 
CVCT becomes couple- and provider-initiated . Ideally, with appropriate educa-
tion, successful promotion to couples, efforts to reduce stigma, and open discus-
sion regarding ongoing fertility desires, CVCT can become a  “ standard request ”  
for couples and the  “ standard of care ”  for medical professionals, particularly for 
medical professionals who treat antenatal couples and/or couples in which STIs, 
tuberculosis or an opportunistic infection has been diagnosed. 

  To achieve a societal norm that supports couple- and provider-initiated CVCT, 
tangible support for and endorsement of CVCT by governmental offi cials, 
funding and development agencies, policy-makers, non-governmental agen-
cies, and community and faith-based leaders must occur ( Chomba  et al ., 2007 ). 
Unfortunately a gap remains between research, practice and public health policy: 
policy-makers are sometimes reluctant to support couples’ VCT even when the 
prevention impact is understood ( Allen  et al ., 2007a ). Reducing stigma and fear 
of repercussions among local policy-makers is crucial to the global advancement 
of CVCT as international and bilateral funding agencies take their cues from
in-country policy-makers. Without active support and request for support for 
CVCT by such policy-makers, government and community leaders, little to no 
resources will be allocated by international agencies for couples’ VCT. 

    Conclusion 

  With a shift in social and political norms, long-term sustainability is possible 
for CVCT. With greater emphasis on training and the incorporation of CVCT in 
routine VCT centers, hospitals and clinics, plus additional hours on weekends to 
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cater to the working population, the goal of integrating CVCT into national medical 
schemes is achievable. Thus, making CVCT a standard of care service that con-
tributes to capacity-building at the local and national level, and ensures sustainable 
feasibility. 

  We must seize this opportunity to ensure that couples’ VCT becomes the stand-
ard of care in high-prevalence areas. To make this happen, several changes are 
needed: (1) a global shift that recognizes that couples are a high-risk population; 
(2) incorporation of couple-level prevention into the current ABC prevention 
model; (3) integration of CVCT into the larger medical schemes so that it serves 
as a  “ point of entry ”  for additional services. Once such changes occur in col-
laboration with greater support from policy-makers and commitment from donor 
agencies, CVCT can provide a cost-effective and sustainable model for global 
HIV prevention. 
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  At the close of the fi rst quarter century of AIDS, HIV prevention among gay 
men seems paralyzed. Gay men commonly report weariness with HIV preven-
tion strategies fi rst defi ned when AIDS was understood to be a crisis and not an 
ongoing burden whose toll would be extracted across decades of the life course. 
Younger cohorts of gay men, raised in the post-HAART era, have been spared 
witnessing the worst onslaughts of the AIDS epidemic, and so are not motivated 
to respond to prevention messages with fi rsthand knowledge of the devastat-
ing effects of AIDS. While HIV prevention programs continue among gay men, 
much of the day-to-day prevention work is being funded by government agen-
cies who operate under regulations designed fi rst and foremost to cater to the 
sensibilities of religious conservatives, even when these sensibilities confl ict with 
principles of effective public health practice. It is also fair to point out that HIV 
prevention for gay men has never been funded at a level necessary to have maxi-
mum effectiveness ( Holtgrave, 2002 ). Instead, HIV prevention for gay men has 
been fi elded in practice by a heroic network of overworked and underfunded 
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community-based organizations that often must adhere to a very specifi c set of 
government-imposed guidelines. Hence, HIV prevention work can sometimes 
lack a cutting-edge, street-smart quality that directly addresses the specifi c pre-
vention needs of gay men. Prevention strategies for gay men must be designed 
so that they are attractive to men of widely varying class, racial, educational and 
sexual-identity backgrounds, who, with the exception of sexual practice, may per-
ceive that they hold very little else in common. It should also be noted that AIDS 
prevention continues to be challenged by all the features that have always made it 
a diffi cult topic to discuss. In the end, AIDS prevention among gay men requires 
a clear-eyed discussion of the specifi cs of how a sexual minority has sex, uses 
drugs, and experiences disease and death – all in the contexts of social stigma, 
racism and homophobia. It is hard to imagine how one could possibly raise a 
more explosive combination of topics in current American life. It is no wonder 
that keeping HIV prevention fresh, exciting and effective for decades on end has 
proven to be such a diffi cult challenge. 

  Given these challenges, the question of whether or not ongoing HIV preven-
tion efforts are having any effect among gay men should be raised. Reports in the 
scientifi c literature continue to appear, describing high prevalence rates of sexual 
risk-taking behaviors among gay men ( Valleroy  et al ., 2000 ), high rates of HIV 
seroprevalence even among young gay men who came of age after AIDS pre-
vention efforts had been fi elded ( CDC, 2005 ), high HIV incidence rates ( CDC, 
2001 ) and outbreaks of sexually transmitted diseases ( CDC, 2004 ). Current HIV 
prevalence rates among African-American men exceed those found even in many 
sub-Saharan countries ( CDC, 2002 ;  UNAIDS, 2007 ), with rates of HIV infection
found among substance-abusing men also approaching these levels ( Catania 
et al ., 2001 ). Rates in other subpopulations of gay men or men who have sex with 
men are also quite elevated, especially when compared to heterosexual counter-
parts in the US. This body of ongoing reports has led some commentators to ques-
tion whether HIV prevention has had any effect among gay men, and to call for 
a cessation of their characterization of AIDS prevention messages, at least in the 
short term ( Rofes, 2007 ). However, it should be noted that the data sets on which 
these arguments are based are ecological – not experimental – data, and raise the 
question of what the rates of HIV infection would have been had HIV prevention 
efforts not been attempted at all among gay men in the United States. To answer 
whether HIV prevention has a direct effect in reducing HIV risk behaviors, experi-
mental data are required. 

  The purpose of this chapter is to review the evidence base for the effi cacy of 
AIDS prevention programs among gay men in the United States, and to describe 
a set of agenda items that might be expected to increase the effectiveness of 
AIDS prevention efforts among American gay men. Regarding terminology, 
the phrase  “ gay men ”  will generally be used here to refer to all men who have 
sex with men, on the grounds that the majority of such men described in the 
HIV prevention research literature identify themselves as gay. Other groups of 
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homosexually active men who may be less likely to identify themselves as gay 
will be referred to in the chapter as  “ men who have sex with men ” . The chap-
ter will end with an argument that current HIV prevention strategies that rely on 
efforts to manipulate individual behaviors alone will not be very effective as a 
long-term strategy. As an alternative, a model is proposed to use multiple mecha-
nisms of support for HIV prevention behaviors – mimicking the strategy behind 
HAART medication regimens – to constitute an AIDS prevention cocktail. 

    What is the evidence base for effi cacy of HIV 
prevention efforts among gay men? 

  The ability briefl y to summarize the effi cacy of current HIV prevention efforts 
among gay men has been enhanced by the publication of a set of meta-analyses 
(       Johnson  et al ., 2002, 2005 ;        Herbst  et al ., 2005, 2007 ), each of which have reported 
quite consistent and positive fi ndings for the effects of these model programs. For 
example,  Herbst  et al . (2005)  extracted an odds ratio of 0.77 overall decline in 
the prevalence of unprotected anal sex, and a signifi cant increase in condom use 
during anal sex (odds ratio of 1.61) in their meta-analytic review of this literature. 
Furthermore, they identifi ed a set of variables that were associated with greater 
intervention effi cacy in their review, among them interpersonal skills training, the 
use of several methods to deliver messages, and the use of multiple intervention 
sessions over a time period of at least 3 weeks. A follow-up systematic review con-
ducted by the Task Force on Community Prevention Services concluded that not
only were the effect sizes for risk reduction among gay men likely to be cost-
effective; they could also be cost-saving ( Herbst  et al ., 2007 ). Together, these meta-
analyses, and the literature on which they are based, provide strong empirical evidence 
that AIDS prevention among gay men can reduce sexual risk-taking behaviors. 

  To summarize, we now have a scientifi c basis to demonstrate that HIV preven-
tion programs for gay men can reduce risk – a goal that some denied was pos-
sible early in the AIDS epidemic. We can fi eld a set of behavioral intervention 
risk-reduction programs that have been shown, through randomized controlled 
trial data, to lower sexual risk-taking among gay men. The effect sizes for these 
programs are suffi ciently large so that they are not only cost-effective, but also 
potentially cost-saving. 

  The question should then be raised: if we have interventions that yield impres-
sive results in terms of behavioral risk reduction, why are we still detecting 
ongoing HIV infections among gay men? One answer to that question is that the 
current HIV prevention interventions, while effi cacious, do not address all of the 
prevention challenges that are facing gay men. The remainder of this chapter will 
attempt to list at least some of these prevention challenges, with the goal of sug-
gesting strategies that might be adopted to raise even further the levels of HIV 
prevention program effi cacy for gay men. 
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    What are the current challenges in HIV prevention work 
among gay men? 

What exactly is sexual risk? 

  Although knowledge of health risks is not suffi cient in and of itself to induce 
behavior change, it is generally necessary to maintain long-term behavioral 
change. As sexual risk-reduction strategies have evolved over time within the 
gay community and with the advent of the HAART era, the informational needs 
of gay men have become more sophisticated. Sexually active gay men are now 
asking questions regarding HIV transmission risks concerning very specifi c sex-
ual practices, to inform their long-term risk-reduction strategies. Unfortunately, 
sound epidemiological research to answer these questions has yet to be pub-
lished, thereby leaving gay men in the position of needing to test epidemiological 
hypotheses regarding the risks of HIV transmission of very specifi c sexual acts 
with their own bodies. 

  For example, we still have no carefully conducted epidemiological estimates 
to measure the risks of unprotected positive-on-positive sex, HIV transmission 
risks during unprotected sex from HIV-positive men who have undetectable viral 
loads, HIV transmission risks within serodiscordant sexual relationships in which 
the HIV-positive partner is receptive during unprotected sex, HIV transmission 
risks of insertion by an HIV-positive partner without ejaculation (i.e.  “ dipping ” ), 
or HIV transmission risks that derive in practice within relationships that prac-
tice negotiated safety. The strategies listed here are only among the most common 
strategies incorporating unprotected anal sex that are being utilized by gay men 
as  “ risk-reduction ”  strategies. Given the fact that these strategies are not neces-
sarily mutually exclusive (e.g. dipping by an HIV-positive man with an undetect-
able viral load), this means that the combined number of possible strategies being 
considered by gay men is quite large and complex. 

  Notably, all of the strategies mentioned in the previous paragraph are being 
attempted to allow unprotected anal sex, albeit in ways that are believed to reduce 
risk of HIV transmission. It should also be noted that these strategies are being 
attempted by men who (with some variation in exposure as a function of area 
of residence) have been the target of ongoing HIV prevention campaigns since 
the onset of the AIDS epidemic that have emphasized the effi cacy of condoms in 
preventing HIV transmission. It is therefore reasonable to assume that these strat-
egies are being attempted by men who understand that condom use effectively 
reduces risk, but also fi nd that consistent condom use is diffi cult or impossible to 
achieve over long periods of time in their own particular case. This situation rep-
licates that of many gay men earlier in the AIDS epidemic with regard to the risks 
of unprotected oral sex. Most men refused to attempt a risk-reduction strategy 
as invasive as the use of condoms during oral sex, and chose instead to monitor 
possible harm associated with unprotected oral sex through ongoing HIV testing. 
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Accordingly, it is also quite possible that many HIV-negative men who are 
attempting the current set of  “ risk-reduction ”  strategies are undergoing regular 
HIV testing, so that they can form an opinion as to the overall risks of their par-
ticular strategy (or sets of strategies) and to ensure that they have not serocon-
verted. To the extent that given strategies reduce but do not eliminate the risk of 
HIV seroconversion, men could come to an overly optimistic conclusion regard-
ing the effi cacy of a particular strategy over the short term, and put off ongoing 
HIV monitoring. If men continue to engage in a fl awed risk-reduction strategy 
after seroconversion, a cascading string of new HIV infections could occur within 
a sexual network. 

  Hence, fi nding ways to measure the long-term risks of specifi c sexual risk-
reduction strategies that include unprotected anal sex may well give men the tools 
that they need to make better decisions to inform their risk-reduction strategies. 
There are probably very few at-risk populations that would read reports of epi-
demiological fi ndings regarding the risks of HIV transmission to guide their risk-
reduction strategies as carefully as will gay men. 

    Who bears the responsibility for HIV prevention? 

  At present, many HIV-negative gay men feel that HIV-positives should always 
ensure that their sex partners cannot be infected, as HIV transmission must by 
defi nition involve an HIV-positive person. On the other hand, many HIV-positive 
men feel that HIV-negatives should always be vigilant to ensure that they can-
not be infected, as they are the men who will bear the burden of a new infec-
tion. Additional groups of men believe that HIV prevention agencies should be 
in charge of maintaining prevention standards, as they are being funded, after 
all, to do this work. This means, in practice, that substantial proportions of gay 
men believe that someone else should bear the responsibility for HIV preven-
tion. This raises the question of whether we’ve recreated a public health version 
of the  “ tragedy of the commons ” , in which public spaces are abused by allowing 
everyone use of a public resource while no one is charged with the responsibility 
of caring for it. 

  It is clear that community-based approaches to HIV prevention can only work 
if all members of an at-risk community take responsibility for it. How, then, can 
responsibility for HIV prevention be supported among all gay men? Perhaps the 
fi rst step in the process would be to recognize the considerable assets that exist 
within many gay communities in terms of supporting responsibility for HIV 
prevention. Among HIV-positive men, for example, a sense of responsibility for 
HIV prevention has been identifi ed as a predictor of long-term sexual safety in an 
intervention trial ( O’Leary  et al ., 2005 ), and risk reductions tend to follow noti-
fi cation of HIV seroconversion among HIV-positive men ( Higgins  et al ., 1991 ; 
 Wolitski  et al ., 1997 ;  Weinhardt  et al ., 1999 ). It therefore follows that interven-
tions that seek to support responsibility to prevent HIV transmission among 
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HIV-positives may well yield useful public health results. Regarding barriers, it 
should be recognized that efforts to promote disclosure by HIV-seropositive indi-
viduals requires men with the greatest to lose as a result of HIV stigma (i.e. HIV 
seropositives) to bear the responsibility for HIV prevention. One wonders what 
the result of a campaign that asks HIV-negatives to disclose their status would 
yield in terms of supporting safe sex among gay men. An  “ I’m negative ”  cam-
paign would allow men who have relatively little to lose in terms of AIDS stigma 
to start a conversation about HIV prevention without necessarily requiring their 
sexual partners to disclose their status. Even if HIV-positive men do not disclose 
their status to HIV-negative sexual partners, men can still agree to have safe sex 
as a means of protecting the HIV-negative partner. 

    Creating self-knowledge as a basis for HIV prevention 

  HIV prevention practice among gay men is based on the assumption that all gay 
men want to avoid HIV transmission every time that they have sex. While this 
might seem a reasonable assumption at face value, absolute sexual safety may not 
be the most overriding concern of gay men every single time that they have sex. 
Although this assertion may seem shocking to some, the strategies that some gay 
men have adopted when it comes to sexual safety may resemble the strategies that 
many drivers take when operating automobiles. That is, while no one wants to be 
involved in a traffi c accident, many drivers take the chance of occasionally driv-
ing without seatbelts, after having had a few drinks, a bit too fast, or on slippery 
winter roads, even though they know full well that these conditions increase the 
risks of long-term disability or even death. 

  Accordingly, it stands to reason that it is important to help gay men to under-
stand more about the specifi c needs that they want to fi ll by having sex, such as 
understanding clearly what they like and don’t like in terms of sex, why they 
pick the sex partners that they do and, perhaps most importantly, distinguishing 
between the times that they have safe or unsafe sex. These insights may be as 
useful in terms of maintaining HIV prevention strategies as memorizing a list 
of sexual practices that are understood to be safe and unsafe. If men are able to 
understand the conditions under which they are most likely to cut prevention cor-
ners while having sex, they might well be able to form opinions as to which con-
ditions seem reasonable bets (analogous to a driver who dispenses with wearing 
a seatbelt to drive to the nearest supermarket for some milk) and which seem less 
reasonable (driving too fast on a wintry road at night). In the end, men are free to 
choose whether to have safe or unsafe sex, and are the individuals who will suf-
fer the consequences of having made a poor choice. Helping men to identify the 
conditions during which risky sex is most likely to occur and to therefore make 
informed judgments as to the times when foregoing condoms might reasonably 
seem to be a good bet may help men to maintain lower levels of risk over longer 
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periods of time. Thus, incorporating strategies to help men achieve self-knowl-
edge and to help them design the strategies that will serve them best to avoid HIV 
transmission may be more effective in maintaining lower levels of risk than ask-
ing men to adhere to a memorized list of safe and unsafe practices. 

    Incorporating the demographic diversity of gay men as 
part of prevention strategies 

  Perhaps the single most unique quality of gay male communities is their demo-
graphic diversity: gay men are drawn from every religious tradition, every age 
group, every race, every economic class and every educational level found in the 
societies in which gay communities are located. Given this fact, it should be self-
evident that demographic diversity will be an important variable to consider in 
the design of public health and HIV prevention programs designed for gay men. 

  One of the most consistent fi ndings of the epidemiology of HIV is the strength 
of demographic and behavioral variables in shaping risk for HIV infection among 
gay men. The disparities in terms of HIV seroprevalence suffered by African-
American men who have sex with men are striking (       CDC, 2002, 2005 ;  Millett
et al ., 2007 ), and the added burden of disease found among substance-abusing 
gay men is only marginally smaller ( Catania  et al ., 2001 ) than that found among 
African-American men. Although the general strength and direction of these 
differences have been reported for decades ( Samuel and Winkelstein, 1987 ), 
interventions specifi cally developed to lower risk among African-American or 
substance-abusing MSM have yet to be developed with demonstrated effi cacy. 
Additional arguments can also be made in terms of life-course issues among gay 
men that work to shape risk, particularly to address risk levels among men in 
their 30s. Other work could be designed to convey prevention messages to rural 
and suburban men who may not have had access to prevention programs designed 
to operate in large urban settings ( Preston  et al ., 2002 ;  Bowen  et al ., 2007 ). 
Although the challenge that demographic diversity poses for HIV prevention is 
well recognized in the fi eld, the fact that we still have yet to develop effi cacious 
interventions for subgroups of gay men at increased risk strongly suggests that we 
have a great deal to learn in terms of intervention development for demographic 
or behaviorally distinct groups. AIDS prevention cannot work within gay commu-
nities as a whole unless the public health needs of all subgroups of gay men that 
constitute the larger community are addressed. 

    Addressing the multiple psychosocial health problems 
that drive risk among gay men 

  HIV is only the best known of several life-threatening epidemics that dispropor-
tionately affect gay men ( Wolitski  et al ., 2008 ). Depression, substance abuse and 
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violence victimization, among others, have a higher prevalence rate in gay male 
communities than in the general population of men in the United States. Worse, 
two separate analyses have shown that these individual epidemics intertwine in 
ways to amplify each others ’  deleterious effects and to amplify HIV risk among 
gay men ( Stall  et al ., 2003 ;  Mustanski  et al ., 2007 ). This intimate intertwining 
of epidemics is referred to collectively as a  syndemic  ( Singer, 1996 ), and is an 
epidemiological phenomenon found in many other marginalized populations than 
gay men. 

  One of the implications of the recognition of the importance of syndemic 
processes in driving HIV risk among gay male populations is to emphasize the 
importance of raising health levels across a broad range of health problems. By 
creating a broader approach to supporting health programs among gay men than 
that found in most HIV prevention work, one might expect the effects of HIV 
prevention programs to be enhanced. That is, the theory that underlies most HIV 
prevention work assumes that men are free actors to respond to HIV prevention 
messages regarding risk. However, if men are mired in the effects of depression, 
substance abuse and partner violence, the assumption underlying HIV prevention 
programs that men are free to act may well be fl awed. To the extent, then, that 
men are freed from the confi nes created by high prevalence rates of coexisting 
psychosocial problems, their ability to respond successfully to HIV prevention 
efforts may well be enhanced. Thus, by raising health levels of gay men across 
multiple fronts, the effectiveness of HIV prevention as well as other health pro-
motion efforts may well be improved. 

    Community viral load approaches to HIV prevention: 
reducing risk by changing context 

  Risk of HIV transmission is governed by more than individual behavioral risk 
levels; it is also governed by the prevalence of HIV infection within the group 
in which men fi nd sexual partners, by the proportion of individuals in that group 
who know that they are infected and so are less likely to engage in high-risk 
behaviors, and by the proportion of individuals in that group who have accessed 
HAART treatment and are no longer effi cient HIV transmitters. Thus, risk for 
HIV transmission for gay men can be thought of as an interaction between risks 
taken at the individual level and risk that is driven by the  “ community viral load ”  
(i.e., the proportion of a community who have high HIV viral loads) in which 
they meet new sexual partners. 

  To date, nearly all HIV prevention efforts have been devoted to reducing risk 
at the level of the individual, with less attention being devoted to reducing risk 
by reducing the community viral loads within the social groups in which men 
fi nd new sexual partners. This raises the possibility of increasing the effectiveness 
of HIV prevention programs by working to reduce the proportion of an at-risk 
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population who know that they are HIV infected, helping them to access medical 
care for HIV infection, lowering their viral loads to the point of being undetecta-
ble and promoting sexual safety among HIV seropositive individuals. Substantial 
proportions of HIV-seropositive gay men remain unaware of their HIV status 
(       CDC, 2002, 2005 ); other men know that they are infected, but are not access-
ing HIV care. Addressing the prevention and care needs of both groups of men 
would lower community viral load levels. Prevention work that seeks to identify 
unknown HIV-positives and help them to access effective medical care that will 
lower their viral loads so that they cannot transmit HIV infection as effi ciently, 
and which aims to lower risk levels among them, would prove to be an important 
addition to current HIV prevention efforts. This work would also, of course, have 
the additional benefi t of helping HIV-seropositives to remain healthy for longer 
periods of time. 

    How can we translate effi cacy into effectiveness? 

  Current meta-analyses have shown that HIV prevention programs can reduce 
risk among gay men (       Herbst  et al ., 2005, 2007 ). However, proof of concept is 
only one part of mounting an effective public health response to the AIDS epi-
demic. One must also fi nd ways to fi eld interventions with evidence of effi cacy 
so that they can be widely used in the fi eld, and so become effective HIV preven-
tion tools. Although ramping up effi cacy trials for broad public health use may 
sound simple, the challenges should not be underestimated. Translating effi cacy 
to effectiveness will require substantial pre-testing and development of proven 
interventions so that they can be used widely by public health agencies, as well 
as substantial training of public health workers and community-based organiza-
tion staff so that they can fi eld interventions with fi delity. Additionally, it will 
necessitate ongoing evaluation to ensure that interventions are yielding expected 
results in the fi eld, and the adaptation of prevention interventions so that they 
can be used in populations in which the original intervention had not been tested 
but which could be expected to yield similar results in new settings (e.g., across 
racial groups of gay men). It should also be noted that the success of scaling up 
interventions so that they are widely accessible to at-risk populations will require 
substantial resources to be devoted to the institutional development of community-
based partners that will fi eld such interventions. Although the CDC has begun 
important work to address this need through its REP/DEBI process, it is clear 
that a much larger effort will be needed to ensure that all gay men in the United 
States, from men who live in rural areas to men who reside in America’s larg-
est cities, can access prevention programs proven to reduce risk. Although this 
will be an expensive and time-consuming effort, there is probably no other way 
for gay men to benefi t fully from the investments that have already been made in 
HIV prevention science. 
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    Towards a prevention cocktail: strategies to move 
HIV prevention among gay men forward 

  The bulk of current HIV prevention approaches have been designed to help indi-
vidual gay men to avoid the threat of HIV infection and, if HIV-positive, HIV 
transmission. Drawing on dominant cognitive behavioral theories, these pre-
vention models emphasize to varying degrees interventions that were designed 
to change knowledge, self-effi cacy, peer-group norms, safe-sex negotiation and 
condom use skills in order to increase rates of safe-sex practice among gay men. 
These interventions are designed to manipulate individual-level variables, and 
have become the dominant behavioral intervention approach to reducing HIV 
transmission among gay men. 

  Evolutions in the response of gay men to the AIDS epidemic over the past 
quarter of a century, however, may have rendered obsolete a reliance on interven-
tions based on the single mechanism of cognitive behavioral approaches designed 
to operate at the level of the individual. That is, the list of current challenges in 
HIV prevention practice listed above cannot be reduced to a set of variables that 
only operate at the level of the individual. The list of current prevention chal-
lenges described previously can be grouped according to varying levels of mech-
anism of action, as follows:

             

 Individual  Knowledge of risk levels 
   Self-knowledge of risk goals 

 Interpersonal  Negotiating prevention responsibility 

 Community  Community norms regarding responsibility 
 Addressing demographic diversity 
 Addressing syndemic processes 

   Lowering community viral load 

 Public health infrastructure  Programs to lower community viral loads 
   Programs to address syndemic conditions 

 Effi cacy into effectiveness 

 Governmental policy  Funding and scientifi c leadership to address 
issues surrounding effi cacy into effectiveness, 
syndemic conditions and lowering of 
community viral loads 

  Thus, given the wide range of levels of mechanism of action at which each of 
these current prevention challenges operate, it should be clear that reliance on a 
single mechanism of action that operates at the level of the individual alone is 
likely to doom HIV prevention efforts among gay men to low levels of effective-
ness. The list of challenges in current prevention practice has grown far beyond 
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those that operate at the level of the individual, hence making the use of interven-
tions based on cognitive behavioral theory alone very problematic. Attempts to 
modify this list to incorporate additional challenges may well serve to strengthen 
this argument even further. For example, it would be diffi cult to modify the list of 
current challenges so that it is especially appropriate for African-American men 
without listing the conjoined effects of homophobia and racism that hobble HIV 
prevention efforts for this population. Dealing with either homophobia or racism 
requires intervention work at the level of cultural understandings of a marginal-
ized minority, and thereby the addition of cultural-level mechanisms of action to 
the above list. If we are to achieve the ambitious goals of HIV prevention, multi-
ple mechanisms for risk reduction will need to be marshaled to promote success-
ful HIV prevention work with gay men. 

  Perhaps it is time to consider one of the lessons learned from a success in the 
fi ght against AIDS, i.e., the development of HAART medications. Understanding 
the mechanisms of viral replication led to the development of drugs that interfere 
with viral replication at multiple levels. This insight allowed the combined use of 
drugs, that when used alone had limited effectiveness but in combination consti-
tuted a treatment cocktail of highly effective treatment action. If we are to trans-
late this principle to the fi eld of HIV prevention, we would need to ask a central 
question: what would a prevention cocktail strategy look like? 

   HIV prevention among gay men that is based on the principle that multiple 
mechanisms of prevention action are likely to be mutually reinforcing would 
clearly move beyond prevention practice that seeks to manipulate variables at 
the level of the individual alone. It would also seek to address multiple STI and 
psychosocial epidemics among gay men as a way of raising the level of HIV 
prevention effectiveness. It would work closely with HIV treatment programs, 
not only to lower rates of high-risk behaviors among positives, but also to lower 
the prevalence of individuals with high HIV viral loads in the community at 
large. In particular, it would work to raise levels of treatment access among 
populations that currently have very high incidence rates of HIV transmission 
(i.e. African-American MSM and substance-abusing gay men), with a view to 
lower rates of community viral loads within the high-risk sexual networks where 
these men meet. It would work to fi eld community- and structural-level interven-
tions, where possible, that have proven so effective in other aspects of AIDS pre-
vention practice (i.e., testing the blood supply, interventions to prevent vertical 
HIV transmission). It would work to identify through rigorous epidemiological 
research the strategies used by gay men that seem to protect against HIV trans-
mission and those that convey a high risk for seroconversion. Over time, as spe-
cifi c prevention activities wane in effectiveness, different combinations would be 
attempted to maintain potency of the prevention cocktail. And, fi nally, it would 
work to support a positive policy environment so that the interventions that have 
been proven to work can be fi elded with the fi nancial backing that they need to 
succeed.
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    Steps toward the creation of a prevention cocktail 

  As has been observed many times before, the AIDS epidemic arrived at a time 
when medical and public health responses were poorly equipped to deal with the 
emergency. The knowledge base necessary to inform a response to the epidemic 
was lacking on many fronts, among them immunology, virology, pharmacology 
and the behavioral epidemiology of risk behaviors. To this list should be added 
basic knowledge about how best to construct sexual risk-reduction public health 
programs among gay men so that they yield strong outcomes that could be sus-
tained over time. Had the need to respond to AIDS not been so dire, few pub-
lic health workers would have fi elded sexual risk-reduction programs at such an 
early stage of development with the hope of yielding effective outcomes over long 
periods of time. 

  The past quarter-century of public health practice has provided the fi eld with a 
wealth of experience from which lessons should be learned. Among these is that a 
strong, concerted effort in medical and public health can yield results: we are far 
better equipped to deal with the epidemic now than when it fi rst emerged. This 
is even the case in terms of prevention among gay men, which has not enjoyed 
the funding base or political support that other aspects of AIDS prevention and 
treatment research have been given. We have strong data to demonstrate that HIV 
prevention is effi cacious among gay men, which raises the possibility that bringing 
effi cacious programs up to scale would yield effective outcomes among this group. 

  That said, it is also clear that even behavioral interventions with evidence of 
effi cacy have limited effects among gay men. In some cases, HIV prevention 
can be fairly judged to have failed some gay male communities – most notably 
African-American men who have sex with men and substance-abusing gay men. 
This raises the question of how we can best raise the effi cacy levels of the inter-
ventions that are available for becoming widely used as standard public health 
practice. This chapter has argued that a strategy that works to employ multiple 
mechanisms of prevention practice will likely yield far more effective outcomes 
than will a strategy that relies on the single mechanism of manipulating variables 
at the level of the individual. Developing ways to fi eld and conduct effi cacy trials 
of  “ prevention cocktail ”  strategies should become a priority in the fi eld. 

  Ultimately, one truism has held constant since the beginning of the epidemic: 
the most effective tool that we have to confront the epidemic is prevention. This 
has held true despite the promise of biomedical interventions to either cure 
AIDS or prevent HIV transmission. Thus, despite the potential promise of vac-
cines, microbicides and/or treatments for HIV infection, behavioral interventions 
remain among our most effective tools to manage the AIDS epidemic. While we 
do not wish to suggest that the efforts to develop biomedical interventions to pre-
vent HIV transmission be diminished, we do point out that ongoing scientifi c and 
public health attention should be devoted to making sure that the tools that we do 
have in hand remain effective. We cannot claim that prevention has a high priority 
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if we continue to fi eld interventions that are theoretically and operationally static, 
even as the adaptations of gay men to the epidemic are moving forward. To make 
sure that prevention is meeting the needs of gay male communities, we need to 
continue to refi ne interventions with evidence of effi cacy so that they are even 
more effective, and to look for new methods of prevention activity that enhance 
the effects of the interventions that are already in the fi eld. This work should 
not proceed as a stop-gap until such time as biomedical interventions appear; it 
should be designed, evaluated, fi elded and studied as if it were an important pub-
lic health tool in its own right. If prevention remains the most effective tool that 
we have to manage the AIDS epidemic among gay men, the time to get even more 
serious about it is long overdue. 
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   Jean L. Richardson   and     Tracey E. Wilson  

  There is little question that the control of HIV/AIDS presents one of the most 
diffi cult public health problems in the United States and around the world. The 
challenge of HIV prevention has increased even as HIV therapy has greatly 
improved survival. In the US, the annual number of AIDS cases reported 
decreased after the introduction of more-effective HIV therapy in 1996 (nota-
bly protease inhibitors), leveled from 2001 to 2002, and has increased since that 
time. Similarly, the number of cases of HIV infection in those states with names-
based reporting has continued to increase. While nobody knows how many 
people are infected with HIV (whether AIDS or not), recent CDC surveillance 
reports suggest that the number could be over a million in the US ( CDC, 2006 ). 

   It is estimated that 75 percent of persons in the United States with HIV are 
aware of their infection ( CDC, 2006 ). Promotion of HIV testing has been an 
important component of efforts to control the spread of infection. Efforts aimed 
at promoting positive intentions to have an HIV test and toward increasing 
access to testing have been important strategies, because it has been estimated 
that acts of unprotected sex decrease by 50 percent following an HIV diagnosis 
( Marks  et al ., 2005 ). Prior to the development of the current more-effective ther-
apies, most of the other efforts to control HIV were focused on targeting reduc-
tion of HIV transmission risk among those who are HIV-negative. Although 
new HIV infections are signifi cantly more likely to occur in situations where the 
infected partner is unaware of his or her HIV status, a great many new infections 
occur in the context in which the HIV-infected partner is aware of his or her 
status ( Marks  et al ., 2006 ). In recent years, therefore, the CDC and others have 
strongly supported an increase in prevention efforts which include those who are 
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HIV-positive and who are aware of their infection ( Janssen  et al ., 2001 ;        CDC, 
2003a, 2003b ). In order to control an infectious disease effectively, it is essential 
to address both those who have the disease and might transmit it as well as those 
who do not have the disease and are at risk of acquiring it. While this may seem 
to be a simple paradigm, the disease characteristics that are unique to HIV make 
this a daunting task. These include the fact that because HIV is often transmitted 
through sexual contact, controlling it means intervening with behaviors related 
to a natural biological drive. In addition, because the infection currently cannot 
be eradicated, persons living with HIV/AIDS (PLWHA) are potentially infec-
tious in any encounter and for their entire lifetime. 

   Since the early 1980s, many studies have been conducted to examine risk fac-
tors for sexual risk behavior among PLWHA. Far fewer studies have empirically 
tested interventions to reduce high-risk sexual behavior among PLWHA. These 
interventions have typically been targeted at particular risk groups, such as sero-
discordant couples, injection drug users, men who have sex with men (MSM), 
adolescents and women. Studies have tested small-group interventions, indi-
vidual counseling and clinic-based interventions. Since the advent of effective 
therapies for HIV, many more PLWHA receive ongoing medical care and medi-
cation prescriptions that bring them into regular contact with the health-care 
system. This provides an opportunity for health-care providers to evaluate, 
educate, problem-solve, counsel and provide referrals for their patients in order 
to help them reduce their high-risk behavior. 

  This chapter will review the literature on the prevalence of sexual risk behav-
ior on the part of PLWHA, and on factors that are associated with increased risk 
for engaging in these behaviors. It will also review interventions that have been 
tested to reduce sexual risk behaviors among PLWHA. This chapter concludes 
with a discussion of the challenges in this approach to HIV prevention, sugges-
tions for additional areas of investigation, and recommendations for approaches 
to incorporating these programs, particularly in clinical settings. 

    Sexual behavior among PLWHA 

  Recent reviews and subsequently published data from current and well-character-
ized cohorts of PLWHA are important for understanding risk behaviors within 
specifi c subpopulations, and for identifying the context in which these behaviors 
occur. In general, these studies suggest that at any given time, approximately one-
third of PLWHA report no sexual behavior of any kind, one-third report being 
sexually active but always using condoms, and the remainder report engaging 
in unprotected intercourse ( Kalichman, 1999 ;  Erbelding  et al ., 2000 ;  Richardson 
et al ., 2004a ;  Wilson  et al ., 2004 ;  Purcell  et al ., 2006 ;  Courtenay-Quirk  et al ., 
2007 ). Of note, the 30 percent who report no sexual risk behavior may not be refl ec-
tive of a stable group with a long-term commitment to abstinence. Data from the 
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HIV Cost Services Utilization Study (HCSUS), for instance, reveal that approxi-
mately 50 percent of those reporting no anal, vaginal or oral sex in the prior 6 
months said that their abstinence was deliberate ( Bogart  et al ., 2006 ); for some of 
the other half of respondents, lack of sexual activity may refl ect unavailability of 
sexual partners at any given time. 

  Many studies have described the sexual risk behavior of PLWHA who are 
aware of their HIV-seropositive status, and have described factors associated with 
transmission risk behaviors. These studies vary considerably in their defi nition of 
sexual risk behavior (condom-use consistency among sexually active PLWHA, 
prevalence of unprotected vaginal and/or anal sex, the inclusion of oral sex as a 
transmission risk behavior), in the extent to which they associate risk behavior 
directly with sexual partners at risk for HIV acquisition (partners of unknown or 
negative serostatus or who are known to be HIV-seropositive versus any sexual 
partners), and in the extent to which PLWHA are at risk for transmitting HIV 
(viral resistance, whether viral load is detectable). Estimates of 30 percent unpro-
tected anal or vaginal intercourse (UAVI), therefore, may create a perception that 
a greater proportion of PLWHA are putting HIV-seronegative partners at risk 
for HIV acquisition than may actually be the case. In fact, much of the unpro-
tected sex described in these studies is taking place within the context of HIV-
seroconcordant partnerships in which disclosure had previously occurred 
( Weinhardt  et al ., 2004 ;  Duru  et al ., 2006 ). Although the degree of variability 
in regard to these issues makes it diffi cult to establish precise estimates of trans-
mission risk, they have been useful for identifying factors associated with sexual 
risk behavior and for identifying the prevention needs of specifi c subpopulations. 
In fact, for many PLWHA, decision-making regarding acceptable levels of risk 
behavior varies as a function of sex partner characteristics (e.g., partner serosta-
tus, relationship status), characteristics of the individual (e.g., beliefs regarding 
HIV transmission risk given current disease status, intentions toward consistent 
condom use, alcohol and drug use, mental health issues), and by contextual fac-
tors, including community norms regarding sexual behavior, venues that may 
offer opportunities for risk behaviors and, alternatively, access to prevention 
services. In a review of sexual risk behavior among PLWHA,  Crepaz and Marks 
(2002)  reported that a number of intrapersonal factors were associated with 
increased risk for UAVI. These include lower self-effi cacy/perceived behavioral 
control related to condom use, lower intentions/commitment to use condoms, and 
lower knowledge regarding HIV/AIDS transmission and health risks. 

    Sex-partner characteristics and transmission risk behaviors 

  Sex-partner characteristics are important determinants of high-risk behavior 
among PLWHA. Seroselection, or  ‘  ‘ serosorting ’  ’ , in which sexual partners use 
information regarding the actual or perceived HIV serostatus of their partners 
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as a tool in gauging the level of acceptable risk in regard to condom use con-
sistency, may be very important in determining sexual behaviors. Early studies 
of HIV-positive MSM found that unprotected insertive anal sex was less likely 
to have occurred with HIV-negative partners than with HIV-positive partners 
or with partners whose HIV status was not known ( Wiktor  et al ., 1990 ;  Marks 
et al ., 1994 ;  Wenger  et al ., 1994 ). These fi ndings generally have been confi rmed 
by subsequent studies. Among young MSM on the West Coast, 67 percent of con-
cordant HIV-positive couples engaged in unprotected anal intercourse, compared 
to 36 percent of HIV-discordant couples ( Hays  et al ., 1997 ). Similarly,  Klitzman 
et al . (2007)  found 36 percent of 1828 HIV-positive MSM had unprotected anal 
sex with partners who were negative or unknown. This is similar to the fi ndings 
among Latino HIV-positive men and women; UAVI was most likely to occur with 
sex partners whose HIV status was positive or unknown than with partners who 
were HIV-negative ( Marks  et al ., 1998 ). Hoff and colleagues (1997) found that 
unprotected anal intercourse (UAI) was less likely to occur among men in dis-
cordant relationships, and also less likely to occur with non-primary partners. 
Another study of 1268 MSM found that 66 percent were sexually active, 63 per-
cent with an HIV-positive partner; however, among those active with a negative- 
or unknown-status partner, 13 percent of the acts were unprotected and these were 
largely with casual partners ( Morin  et al ., 2004 ). These results suggest that while 
PLWHA appear to use more protection with HIV-negative or unknown-serostatus 
partners than with HIV-positive partners, this is not unexpected and does not miti-
gate the fact that a substantial number – again approaching one-third – engage in 
UAVI with HIV-negative or unknown partners. 

   Studies have shown that the number and type of sexual partners is another 
critical factor in determining whether a PLWHA engages in unprotected sexual 
behavior. One study ( Richardson  et al ., 2004a ) of 840 sexually active PLWHA 
attending outpatient clinics showed that 34 percent engaged in UAVI. However, 
among the 64 percent that had had 1 sex partner in the prior 3 months, 26 percent 
engaged in UAVI; among the 36 percent who had had 2 or more partners, 50 
percent engaged in UAVI. For those with one partner the proportions engaging 
in unprotected sex did not differ across sexual orientation, suggesting that, for 
those with one partner, relationship status tends to be the primary determinant of 
unsafe sex. However, sexual orientation was important in identifying those with 
more partners. Fifty-four percent of MSM reported 1 partner and 46 percent 
reported 2 or more; however, 95 percent of those with 2 or more partners were 
MSM. Among those with 2 or more partners the relationships were more likely to 
be casual, of short duration, and higher in UAI and non-disclosure. Another large 
study of 982 HIV-positive persons showed that 27 percent had engaged in UAVI 
with serodiscordant partners, and among gay and heterosexual men this was asso-
ciated with having two or more partners – although this was not the case among 
women ( Courtenay-Quirk  et al. , 2007 ). In a recent examination of MSM in San 
Francisco, Schwarcz and colleagues (2007) reported that men in committed 
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relationships were less likely to engage in UAVI than were men who reported 
casual relationships. Primary or  ‘  ‘ main partner ”  relationships, however, are not 
always exclusive. In a study of HIV-discordant MSM in primary relationships, 
67 percent reported that one or both partners had had sex outside the relation-
ship during the previous year but 75 percent reported always using condoms 
( Wagner  et al ., 1998 ). In a study of young MSM with a new HIV diagnosis, 
Davidovich and colleagues (2001) found that earlier in the epidemic these men 
were more likely to contract HIV from a casual partner, but later in the epidemic 
from a steady partner. A qualitative study of 28 discordant heterosexual cou-
ples who were part of the California Partner Study ( van der Straten  et al ., 2000 ) 
found that HIV-negative partners were often the ones willing to engage in unsafe 
sexual behaviors. 

  Disclosure of HIV status and its relationship to sexual behavior has also been 
investigated. The type of relationship (main or casual) and its duration have impor-
tant correlations with disclosure as well as with sexual risk behavior. A study of 
HIV-positive men and women found that 40 percent had not disclosed their HIV 
status to all sex partners ( Stein  et al ., 1998 ); 21 percent of those with one part-
ner and 58 percent of those with two or more partners had not disclosed to all of 
their partners. Of those who did not disclose, 43 percent used condoms all of the 
time. While some studies suggest that those who had not disclosed their HIV sta-
tus to all of their partners were more likely to use safer sex as a strategy for pro-
tecting their partner ( Kalichman, 1999 ), other studies show the opposite.  DeRosa 
and Marks (1998)  found the prevalence of unsafe sex was higher among men who 
had not disclosed their HIV status to their HIV-negative partners than among men 
who did. Among 840 PLWHA,  Richardson  et al . (2004a)  found non-disclosure 
was lower for those with one partner (20 percent) than for those with two or more 
partners (60 percent), although, surprisingly, non-disclosure and UAVI were not 
correlated. In a study of HIV-positive men whose most recent partner was HIV-
negative or of unknown status, 40 percent disclosed their HIV-positive status and 
had safer sex; 35 percent did not disclose and had safer sex; 12 percent disclosed 
and had unsafe sex; and 13 percent did not disclose and had unsafe sex. Among 
those who disclosed, 78 percent had safer sex; and among those who did not dis-
close, 73 percent had safer sex ( Marks and Crepaz, 2001 ) – again suggesting that 
disclosure and unsafe sex are not correlated.  Duru  et al . (2006)  found that of 875 
sexually active PLWHA, 41 percent did not disclose, and this was more frequent 
among MSM than among women or MSW. Among women living with HIV, 
mutual disclosure is related to condom use, but these relationships differ depend-
ing on whether sexual partners are newer or more established. As compared with 
an established partner, sexual partnerships that are more recently initiated appear 
more likely to involve consistent condom use and less likely to involve mutual 
HIV disclosure. More recently,  Klitzman  et al . (2007)  found that among 1828 
HIV-positive MSM, 46 percent disclosed to all partners and those with more 
partners were less likely to disclose; for those with casual partners, 21.5 percent 
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did not disclose to any. Established partnerships are also less likely to involve a 
partner whose HIV serostatus is unknown, but not more or less likely to involve 
a partner with an HIV-negative serostatus ( Wilson  et al ., 2007 ). The reasons for 
non-disclosure and the relationship with unsafe sex suggest that some PLWHA 
do not disclose, but engage in safer sexual practices to mitigate risk to the part-
ner without risking rejection; others do not disclose and engage in high-risk sex-
ual behavior because of lower perceived responsibility, perceptions that HAART 
makes HIV less serious, or substance use ( Duru  et al ., 2006 ). 

    Relationship between HAART and sexual risk behavior 

  An important outstanding question that must be asked is whether unprotected 
high-risk sexual behavior has increased in recent years, and especially since 
the introduction of HAART. Mathematical transmission models developed by 
 Blower  et al . (2000)  suggest that even with HAART an increase in unsafe sex-
ual activity could lead to an increase in HIV incidence, and so the impact of 
HAART on sexual behavior is particularly important to consider. 

   Several studies suggest that being on HAART is not associated with increas-
ing risky sexual behavior.  Van der Straten  et al . (2000)  found that over two-
thirds of 104 heterosexual HIV discordant couples reported any UAVI during 
the prior 6 months, but those who were not on HAART were more likely to 
report unprotected sex. More than one-third of HIV-negative partners and about 
15 percent of HIV-positive partners stated they had taken a chance with unpro-
tected sex because of HAART, with HIV-negative partners more likely to report 
decreased concerns about infectivity.  Diamond  et al . (2005)  also found that, 
among 874 clinic patients who were all sexually active, less UAVI was found 
for both ART use and adherence to ART, and for those with undetectable HIV 
RNA viral load. These results persisted when stratifi ed by many patient char-
acteristics, suggesting that the fi nding is robust across various groups. A meta-
analysis of 25 studies conducted at the CDC ( Crepaz  et al ., 2004 ) concluded that 
the prevalence of unprotected sex was not higher among HIV-positive persons 
on HAART (33 percent overall) as compared to those not receiving HAART (44 
percent overall). It was also not higher among those with an undetectable viral 
load (39 percent overall) as compared to those with a detectable viral load (42 
percent overall). However, unprotected sex was 80 percent higher among those 
who believed that receiving HAART or having an undetectable viral load was 
protective against transmitting HIV to sexual partners. 

   However, there are many studies that suggest that HAART is related to 
increased risk-taking. Data from several studies have attempted to address the 
issue of changes in sexual behavior since the introduction of HAART. Several 
studies have found that between 6 percent and 15 percent stated that new med-
ical treatments made them more willing to engage in riskier sexual behaviors 
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( Dilley  et al ., 1997 ;  Kelly  et al ., 1998 ;  Remien  et al ., 1998 ). HAART use was an 
independent predictor of unprotected anal intercourse in a sample of HIV-posi-
tive MSM in Chicago ( Vanable  et al ., 2000 ). In a study of HIV-positive MSM in 
Amsterdam, undetectable viral loads and increased CD4 counts resulting from 
HAART were associated with higher levels of unprotected sex with casual part-
ners ( Dukers  et al ., 2001 ). Another study ( Stolte  et al ., 2004 ) from the same 
group followed 57 HIV-positive patients and found that, between 2000 and 2003, 
risky sex with casual partners increased from 10.5 percent to 28 percent and that 
with steady partners of negative or unknown HIV status from 5 percent to 11 
percent, and this was associated with a more favorable perception of their viral 
load. A study of MSM on protease inhibitor therapy in France found that after 
initiating PI therapy, patients were more likely to engage in unprotected sex with 
partners whose HIV status was unknown to them ( Miller  et al ., 2000 ). This is 
consistent with the more recent results suggesting that beliefs about transmis-
sibility while on HAART are critically important to sexual decision-making 
( Kalichman  et al ., 2006 ;  Wilson  et al ., 2007 ; Ostrow  et al ., 2007). 

  Although previous studies suggest that HAART is not independently associ-
ated with increases in sexual risk behavior among PLWHA, data from several 
subsequent studies suggest that these relationships may exist. A study con-
ducted in San Francisco found that an increase in sexually transmitted infections 
(STI) from 1995 to 1998 among PLWHA was associated with having ever been 
on HAART ( Scheer  et al ., 2001 ).  Williamson  et al . (2006)  found an increase 
in sexual risk behavior among more than 8000 MSM in London and Glasgow 
between 1996 and 2002 including more UAI overall and with seronegative or 
unknown partners, although the link with HAART use was inferred. Data from 
the Women’s Interagency HIV Study found that sexually active women were 
more likely to engage in unprotected sex during a 6-month period after HAART 
initiation than before HAART initiation ( Wilson  et al ., 2004 ).  Chen  et al . (2003)  
found that UAI with at least two serodiscordant sex partners increased from 
11 percent in 1999 to 16 percent in 2001 among 10,000 MSM.  Truong  et al . 
(2006)  suggested that recent trends lead to a somewhat different conclusion. 
While STI among MSM in San Francisco rose from 1998 to 2004 and UAI 
increased as well, UAI on the part of HIV-positive MSM with serodiscordant 
partners decreased from 31 percent to 21 percent. However, a careful review of 
53 cross-sectional and longitudinal studies conducted since 2000 suggests that 
risk behaviors, particularly UAI among HIV-positive MSM, may be increasing 
( van Kesteren  et al ., 2007 ). This review suggests that in half of the studies, over 
40 percent of HIV-positive MSM continue to engage in UAI, often with partners 
whose serostatus is negative or unknown. Additionally, UAI among HIV-posi-
tive MSM exceeds that among negative MSM. Further, most of the longitudi-
nal studies reviewed from the US and Europe indicate that UAI is increasing 
among HIV-positive MSM, and this is consistent with increasing rates of STI’s 
among MSM. 
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  Thus, the data are not completely consistent with regard to change in risky sex-
ual behavior since the introduction of HAART or whether any increase in risk is 
attributable to HAART. While there is certainly much error in self-reported sexual 
behavior and self presentation biases that would consistently lead to an underesti-
mation of HIV risk behaviors, both the data from surveillance of HIV and STI’s 
and the self report data suggest at least a modest increase in risky sexual behav-
iors. Certainly, risky sexual behavior on the part of PLWHA does not seem to have 
decreased since the start of the epidemic and since the introduction of HAART. 

    Intervention research addressing reduction in 
HIV transmission risk among PLWHA 

   Interventions to decrease HIV risky sexual behaviors on the part of PLWHA 
have been developed since the beginning of the epidemic. Early on, several of 
these programs addressed risky sexual behavior among couples in which one 
partner was HIV-positive – often due to transfusions for the treatment of hemo-
philia. Subsequent interventions addressed risky sexual behavior on the part of 
PLWHA in community settings, through social service organizations and at HIV 
treatment clinics. It is extremely important to address the issue of HIV preven-
tion among PLWHA who are in main-partner relationships. These relationships 
are more likely to be stable and of longer duration, and in most cases the unaf-
fected partner is aware of their partner’s HIV infection. An early study by  Padian 
et al . (1993)  addressed serodiscordant couples in main-partner relationships. 
This study suggested that a 1-hour couple-counseling session had a signifi cant 
impact on increasing abstinence (0 percent to 17 percent) and on increasing 
condom use among those not abstinent (49 percent to 88 percent). Similarly, 
Parsons  et al .’s (2000) study of hemophiliacs and their partners found that those 
reporting only one sexual partner were less likely to engage in unsafe sexual 
behavior. After three hour-long sessions, unsafe sexual behavior decreased, com-
munication about safer sex increased, and condom use self-effi cacy and actual 
use increased. In a study of HIV-positive women with a main partner,  Gielen 
et al . (2001)  also showed more consistent condom use after weekly meetings 
with a peer advocate. One unique study in Brazil promoted condom use among 
the male partners of 340 HIV-positive women being seen at an outpatient clinic 
( Silveira and Santos, 2006 ). The intervention, which included education from 
physicians and unlimited distribution of free condoms, resulted in a 14 percent 
increase in condom use on the part of the male partner, but condom use in the 
control group also increased by 10 percent, and at 2 months 67 percent were 
using condoms in both groups. 

   Most other interventions targeting sexual risk reduction have targeted PLWHA 
independent of their relationship status.  Kelly  et al . (1993)  conducted one of 
the earliest efforts to reduce unprotected sexual practices among PLWHA who 
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were depressed. This study of 68 men tested a cognitive behavioral arm, a social 
support arm, and a control condition, that used eight sessions each. All groups 
showed reductions in UAI from the baseline to 3-month follow-up. However, 
the social support group was most effective in reducing unprotected receptive 
anal intercourse.  Cleary  et al . (1995)  tested a combined individual and group 
intervention among 271 newly diagnosed HIV-positive patients comparing 
information and counseling with information and stress reduction. The propor-
tion who were sexually active decreased (88 percent to 64 percent), and the pro-
portion who engaged in unsafe sex in the prior week (57 percent to 31 percent) 
also decreased at a 4-week follow-up. Similarly,  DiScenza  et al . (1996)  tested 
a nurse counseling intervention with 20 newly-diagnosed HIV-positive patients 
and found a decrease in high-risk behavior, although it did not drop below 50 
percent.  Patterson  et al . (2003)  tested a 90-minute counseling intervention with 
HIV-positive patients who had engaged in unsafe sex with a seronegative or 
unknown-status partner. The session focused on condom use, safer sex and dis-
closure, and the control focused on diet and exercise. At follow-up, all groups, 
including the control group, had a decrease in the total number of unprotected 
sex acts; however, the effects were strongest for the group that received booster 
sessions. In the Healthy Relationships study,  Kalichman  et al . (2001)  evalu-
ated the impact of fi ve 120-minute group sessions that were developed based 
on social cognitive theories. This intervention resulted in less anal or vaginal 
intercourse overall, less unprotected sexual behavior, and greater condom-use 
consistency, particularly with partners who were HIV-negative or unknown. 
The WiLLOW study ( Wingood  et al ., 2004 ) tested an intensive intervention 
consisting of four 4-hour group sessions, facilitated by an educator and a peer 
leader, to reduce HIV transmission risk behavior among 366 women with HIV. 
Intervention effects at follow-up indicated reductions in unprotected vaginal 
intercourse and bacterial infections (chlamydia and gonorrhea), and increased 
knowledge, condom acceptability and condom usage. 

  The SUMIT study ( Wolitski  et al ., 2005 ) evaluated the effectiveness of a peer-
led intervention to reduce sexual risk behavior and to increase disclosure among 
811 HIV-positive MSM and bisexual men. The intervention group received 
six sessions including information and discussion led by an HIV-positive peer, 
while the control group received one information session. At 3-month follow-
up, but not at 6-month follow-up, those who had received six sessions reported 
less engagement in unprotected receptive anal intercourse with a negative or 
unknown serostatus partner (21 percent as compared to the control group, 26 
percent). Similarly, there was a lower level of UAI among the intervention group 
which approached signifi cance. This intervention may have been impeded by 
group attendees who did not believe it was their responsibility to protect a part-
ner’s health, and may have led a group consensus away from safer sexual behav-
iors. Further, the intervention did not address self-protective motivations for 
safer sex, which may have been more salient than partner-protection motivations. 
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   Several studies have sought to change sexual risk behavior of PLWHA who 
are at particularly high risk, including substance users and recent prison inmates. 
 Mausbach  et al . (2007)  provided eight sessions of individual therapy on a weekly 
basis addressing either safer sex or a control condition of diet and exercise for 
methamphetamine users. Both groups declined in the total unprotected sex acts 
over time, but there was no difference between conditions in unprotected sex at 
any time point.  Grinstead  et al . (2001)  tested an 8-week intervention delivered at 
the prison by community service providers for HIV-positive inmates. The goal of 
this program was to decrease sexual risk behavior and to increase use of social 
services after release. After release, those who attended the sessions showed less 
risky behavior than those who signed up but were unable to attend; 72 percent 
vs 80 percent had engaged in sex since release, and 81 percent versus 69 percent 
had used a condom at their fi rst sexual encounter after release. 

   Other interventions have sought to reduce risks for sexual risk behavior among 
persons with a history of childhood sexual abuse. Wyatt and colleagues (2004) 
tested an intervention designed to impact both sexual risk behavior and medica-
tion adherence for HIV-positive women who had histories of sexual abuse during 
childhood. Women randomized to an 11-session intervention reported greater 
risk reduction than did those in an attention-control group. More recently, an 
intervention developed by Sikkema and colleagues (2008) sought to compare 
the effects of a 15-session therapeutic support group versus a 15-session coping 
group intervention among 247 men and women with HIV infection and a his-
tory of sexual abuse. While both groups exhibited reduced UAVI, participants 
randomly assigned to the coping group had reduced UAVI by 54 percent as com-
pared with the support group intervention at a 12-month assessment. 

   Sexual activity is a natural part of human existence – and while this is true 
of all age groups, it is especially so for young persons. Many people acquire 
the disease while they are young, although there are few interventions developed 
to address developmentally appropriate approaches to help reduce risk among 
youth with HIV infection. One such approach, the TLC: Together Learning 
Choices program ( Rotheram-Borus  et al ., 2001 ), examined the impact of a 
3-module, 31-session intervention on the health behaviors of HIV-positive youth 
aged 13 to 24. Intervention sessions focused not only on sexual risk behavior, 
but also on the importance of retention in HIV care, healthy lifestyle, and meth-
ods to promote improved quality of life. There was a reduced risk for unpro-
tected sex among youth who engaged in intervention sessions, as compared to 
those who were assigned to the control group and to those who were assigned 
to, but did not attend, intervention sessions. Studies among younger PLWHA 
are still evolving, but will need to keep pace with changes in the HIV epidemic. 
While those who were infected earlier in the epidemic and are now older survi-
vors saw the devastation, pain and suffering that HIV/AIDS can cause, younger 
persons who are newly infected have never had the experience of high mortality, 
frequent funerals, stigma and hopelessness. Their experience is of a disease that 
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can be controlled. The new and emerging HIV cohorts may have a very different 
lifetime experience, and the impact of that changing experience may have a large 
effect on their sexual behavior. 

   In response to the substantial number of studies that have shown changes in 
both the intervention and the control groups,  Lightfoot  et al . (2007)  suggested 
that the process of responding to interview questions about sexual behavior was 
a form of self-assessment for PLWHA, and that the process of program evalua-
tion was in part responsible for changes in behavior. In line with this hypothesis, 
she tested an intervention that asked clinic patients to respond to a computer-
assisted self-interview. Results showed that PLWHA reported fewer partners and 
higher rates of abstinence, as well as greater condom-protected sexual interac-
tions with known HIV-negative or unknown partners and changes in attitudes 
more conducive to prevention, and this was related to the increased number of 
self-assessments. If we are able to discount the idea that there may be a greater 
propensity to respond in a socially desirable manner following repeated assess-
ments, then it may be that a relatively low-cost intervention could have benefi t 
for patients. 

    Sexual risk reduction approaches within the 
HIV primary-care setting 

  There are many reasons to integrate HIV prevention interventions into the clini-
cal care settings at which HIV care is provided. Health-care providers in these 
settings are knowledgeable about the disease, how to prevent transmission, what 
the patient’s health status is, why prevention is important for the patient as well 
as the partner, what treatments the patient is on, and how to discuss the possi-
bility of transmission even with a low viral load. Besides the obvious expecta-
tion that the provider will have uniquely accurate information to share with the 
patient, the provider will see the patient repeatedly for an extended period of 
time, often discussing intimate matters as well as conducting physical exams; 
the provider may be the only individual who is fully aware of the patient’s health 
status. Health-care providers are generally respected and, in most cases, patients 
believe it is in their best interest to comply with the provider recommendations 
(although this may be more true regarding clinical management rather than sex-
ual behavior). Discussion of ways to avoid transmitting the virus is more accept-
able and expected in the health-care setting, and generally consistent with the 
physician’s code of ethics. Clinic settings provide an optimal location for train-
ing large numbers of physicians effi ciently. Thus, both the feasibility and poten-
tial benefi t of counseling in clinical settings is compelling. 

  The integration of HIV-prevention counseling into HIV care has been sug-
gested by public health leaders and agencies both before and since the advent 
of HIV therapy ( Francis  et al ., 1989 ;  Francis, 1996;   Janssen  et al ., 2001 ;  CDC, 
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2003b ). Despite this, there is a strong suggestion that counseling is rarely done 
in the absence of specifi c interventions to encourage this behavior, and certainly 
there are many barriers that providers face in this regard. Margolis  et al . (2001) 
reported that 23 percent of seropositive men indicated that their health-care pro-
vider had never talked with them about safer sex.  Marks  et al . (2002)  similarly 
reported that 29 percent of HIV-positive patients had not discussed safer sex and 
50 percent had not discussed disclosure with their provider.  Metsch  et al . (2004)  
found that 90 percent of physicians spent more than 15 minutes with each patient 
and 60 percent counseled almost all of their new patients about HIV risk reduc-
tion, but only 14 percent counseled almost all of their established patients.  Morin 
et al . (2004)  found that only 25 percent had discussed safer sex and only 6 per-
cent had discussed specifi c sexual activities at the review visit, while 53 percent 
and 24 percent respectively had had these discussions in the prior 6 months. In 
clinics with written procedures, counseling was as much as three times higher 
than in clinics without such procedures ( Myers  et al ., 2004 ) .

  Two studies tested interventions that involved brief counseling sessions with 
health-care providers in clinic settings during routine HIV visits ( Richardson 
et al ., 2004b ;  Fisher  et al ., 2006 ). Both of these relied on integrating counseling 
within a clinic setting, training providers to deliver brief, individually-delivered 
risk reduction messages, and implemented procedures that helped ensure that 
counseling was conducted regularly. The theoretical basis for the programs was 
different; however, the actual process for the intervention interactions by provid-
ers with patients was very similar. 

  The fi rst of these, the Partnership for Health (PfH) study, tested the effi cacy of 
brief, safer-sex counseling delivered by HIV primary-care providers to patients 
during routine medical examinations ( Richardson  et al ., 2004b ). Three compat-
ible behavioral theories were incorporated into the PfH model. Message fram-
ing was formally tested, and was supported by the mutual participation and the 
stages of change models. This study emphasized the patient–provider relation-
ship to encourage safer behaviors. The intervention incorporated elements of 
the transtheoretical model of behavior change by suggesting that patients may 
go through the  “ stages of change ”  to maintaining safer behavior. This study 
tested a communication strategy known as message framing, which uses moti-
vational messages that emphasize the benefi ts of safer behaviors (gain frame) or 
the costs of unsafe behavior (loss frame). The study was conducted in six clin-
ics in California, based on 585 patients present at baseline and follow-up. Two 
clinics used gain-frame prevention messages/counseling, two clinics used loss-
frame messages/counseling, and two clinics implemented an attention-control 
protocol (adherence to antiretroviral therapy). Among participants who had two 
or more sex partners at baseline (almost all were gay or bisexual men), there was 
a 38 percent reduction ( P       �      0.001) in the prevalence of UAVI among those who 
received the loss-frame intervention. No signifi cant changes were observed in 
gain-frame or attention-control clinics. In participants with multiple partners at 
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baseline, the likelihood of UAVI at follow-up was signifi cantly lower in the loss-
frame arm (OR 0.42, 95% CI 0.19–0.91) compared with the control arm after 
adjusting for baseline differences. Adjustment for clustering did not change the 
conclusions. Similar results were also obtained among participants with casual 
partners at baseline. No effects were seen in participants who reported only one 
partner or only a main partner at baseline. In addition, no effects were seen for 
disclosure of HIV status to sex partners, regardless of the frame of the interven-
tion and regardless of number of partners at baseline (although non-disclosure 
was primarily a concern for those with two or more partners and those with cas-
ual partners, and less of an issue for those with one main partner). 

  The OPTIONS project was designed and tested by Fisher and colleagues 
(2004, 2006). The study was based on the information–motivation–behavioral 
skills model of prevention developed by Fisher and his colleagues. The interven-
tion used techniques drawn from motivational interviewing which emphasized a 
patient-centered strategy to promote risk reduction. This study was carried out in 
two clinics in Connecticut, with clinics assigned to either the intervention or the 
control condition. This study assessed the number of unprotected vaginal, anal 
and insertive oral sexual acts with HIV-negative or status-unknown partners, 
and a similar measure without the inclusion of oral sex. The study recruited 490 
patients, and followed many of them for 4 time points. The study results showed 
that the unprotected vaginal, anal and insertive oral sex decreased signifi cantly 
over time among those who received the intervention program, but in the con-
trol arm these behaviors increased signifi cantly. The intervention effect was also 
present when analysis was conducted only for UAVI. The analysis also suggests 
that these results hold when examined for risk behaviors engaged in with HIV-
negative or unknown-serostatus partners. 

   Prevention case management, or comprehensive counseling, responds to 
a number of potential needs experienced by PLWHA that may interfere with 
their ability to engage in safer behavior. These might include medical needs, 
drug dependency, social service needs, housing needs, emotional needs such 
as coping or depression, and others. These types of approaches help patients to 
deal with the contextual factors that may be associated with lower skills, self-
effi cacy, or motivation to engage in safer sexual behaviors, and can be implemented 
within the clinical setting. They help to promote and maintain a consistent pres-
ence in HIV primary care, which would increase exposure to risk-reduction 
interventions. Several studies have examined the impact of prevention case man-
agement models on the sexual risk behavior of PLWHA. In an examination of 
the impact of a prevention case management approach on sexual risk behaviors 
of a group of men and women with HIV infection in Wisconsin, Gasiorowicz 
and colleagues (2005) reported that men and women reported lower levels of risk 
behaviors following individual risk-reduction counseling paired with prevention 
case management.  Sorensen  et al . (2003)  compared 12 months of case manage-
ment with a brief contact intervention for PLWHA who were substance abusers. 
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Both the intervention and control groups reported a decrease in problems and 
in transmission risk behavior from baseline to the 6-month assessment, but no 
change at 12 and 18 months. However, there did not appear to be a dose–effect 
relationship between the amount of case management services received and 
shifts in sexual risk behavior. A similar study of IDU in methadone maintenance 
compared a program that included 6 months of individual case management with 
twice-weekly harm-reduction group sessions. Again both groups decreased sex-
ual risk behaviors, but the effect was signifi cantly stronger in the harm-reduction 
program ( Margolin  et al ., 2003 ). The Healthy Living Project was an interven-
tion that included 15 sessions, each of 90 minutes, that were individually deliv-
ered and focused on goal-setting and problem-solving. The study randomized 
patients to prevention case management and to a control group. At follow-up, 
both groups reduced the number of acts of unprotected sex with HIV-negative 
or unknown partners; however, the reduction was greater among the intervention 
group by 22 percent, 23 percent and 36 percent at 10, 15 and 20 months respec-
tively ( Gore-Felton  et al ., 2005 ;  Healthy Living Project Team, 2007 ).  

    Effectiveness of sexual risk-reduction programs 
among PLWHA 

  The studies described here often encountered problems with drop-outs, inconsist-
ent attendance and excessive burden that would negatively impact the probability 
of diffusion as a large-scale intervention. In addition, as with all self-report assess-
ments, the possibility of self-presentation bias in reporting as well as demand 
effects, especially for those in the intervention groups, cannot be ruled out. 
Despite these limitations, however, it does appear that these programs are effec-
tive at reducing sexual risk behavior among PLWHA. Two recent meta-analyses 
have summarized the results of many of these programs.  Johnson  et al . (2006) 
examined 15 studies that included follow-up to 47 weeks. Overall, there was a 
statistically signifi cant increase in condom use, with greater effects seen among 
younger participants and when the programs included motivational and behav-
ioral skill-training elements. Crepaz and colleagues (2006) examined the results 
of 12 studies which included follow-up periods from 3 months to 1 year. Overall, 
the reviewers found statistically signifi cant reductions in HIV risk behaviors (OR 
0.57) and a decreased risk for acquisition of STI (OR 0.20) among those receiv-
ing intervention activities. Interventions were found to have greater effectiveness 
if they were based on behavioral theory, included skills-building components, if 
they were delivered in intensive sessions and delivered by health-care providers or 
counselors, and when they were delivered in HIV primary-care settings. 

   In sum, the ongoing risky sexual behavior of at least one-third of PLWHA, the 
increasing prevalence of HIV, the few studies that have tested interventions, the 
diffi culty of conducting this type of intervention research, the possible changes 
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in attitudes toward preventive behavior among PLWHA since the advent of 
HAART, and the age cohort effect all make this a very sobering point in the 
epidemic. Yet, evidence exists to support the adoption and adaptation of many of 
the approaches to risk-reduction described here, particularly in regard to preven-
tion programs administered in HIV clinical-care settings.   

    Integration of HIV prevention programs into the 
clinical setting 

  As with any new program, there is a gradual process of integration of a program 
within a clinic. In order for these programs to be effective, they need to be adopted 
by the primary-care providers at the clinic. However, there are many barriers to 
HIV prevention counseling in the clinical setting ( Mayer  et al ., 2004 ;  Grodensky 
et al ., 2007 ). The fi rst barrier, and the most diffi cult to overcome, is the issue of 
limited time with each patient. Providers must offer clinical care and assessment 
as well as counseling about the importance of medication adherence. Counseling 
about prevention is often considered to be another burden – and one that should 
be or could be better handled by somebody else. In some cases providers may feel 
that there is little probability of patients changing their high-risk sexual behav-
ior, and therefore there does not seem to be any benefi t in spending precious time 
counseling them ( Steward  et al ., 2006 ). In fact, this provider  “ fatalism ”  may be 
highest in clinics where there is the highest level of UAI and where the patients 
need this counseling the most. Additional barriers include feelings of discomfort 
about discussing risky sexual behavior with their patients ( Mayer  et al ., 2004 ). This 
could be because of lack of training, the provider’s own religious views, beliefs 
about the patient’s resistance, or concerns that the provider may appear judgmen-
tal. Providers may not believe that prevention is their responsibility, and that it is 
not necessarily a part of providing good medical care to the patient – who is, after 
all, their primary responsibility. Providers may also believe that patients are not 
truthful with them, and that an honest discussion cannot take place. Providers may 
feel that other issues, such as drug and alcohol use or mental illness, may interfere 
with the ability to communicate, reason and discuss important prevention issues 
with some patients. Finally, providers may feel that there are legal issues, such as 
reporting policies, that can be raised in these sessions that they would not want, 
or be able, to address. Research has shown that adoption is more likely to occur 
when organizational factors such as strong morale, active and general support of 
administrators, a good fi t between program and organization/local needs and the 
presence of a program champion to take leadership are all in place. Individual pro-
viders are more likely to adopt a program when they have positive attitudes toward 
the program, when they are comfortable with the approach and their involvement, 
when the instructional methods are clear and straightforward, and when they have 
high self-effi cacy to implement the program ( Grodensky  et al ., 2007 ). 
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   Brief training programs to address clinician-perceived individual and organi-
zational barriers to counseling, however, can address many of these barriers by 
improving provider self-effi cacy for risk-reduction counseling ( Bluespruce  et al ., 
2001 ). Evidence for the effi cacy and feasibility of implementation of these types 
of programs was demonstrated in the Positive STEPs demonstration project 
( Gardner  et al ., 2008 ). This CDC-funded initiative was designed to evaluate 
risk-reduction interventions delivered by medical providers to HIV patients dur-
ing routine HIV primary care. The program, implemented at seven HIV clinics, 
included screening patients for behavioral risks, administration to patients at pri-
mary-care visits of brief, provider-initiated messages regarding safer sex during 
routine HIV care visits, provision of a brochure with prevention messages and 
strategies, and posters located in waiting areas, exam rooms and staff common 
areas. For some clinics, in-depth approaches to risk reduction were provided by 
on-site prevention case managers for those patients reporting HIV transmission 
risk behaviors. Each participating clinic received a standardized training for pro-
gram activities, followed by a  “ booster ”  training session once program activities 
had been implemented. Trained study staff at each clinic enrolled a measurement 
cohort of sexually active patients, administered a baseline questionnaire, and 
collected baseline medical record data for each cohort participant. Overall, the 
3-month prevalence of UAVI among the 767 measurement cohort participants 
declined signifi cantly from baseline (42 percent) to follow-up (26 percent at 
6-month follow-up, 23 percent at 12-month follow-up). In addition, the reduc-
tion in the prevalence of UAVI was associated with patients ’  self-reported receipt 
of safer-sex counseling. Reports of counseling at all, some, or no visits (from 
baseline to fi rst follow-up) showed a dose–response relationship with a decline 
in UAVI in that interval, with relative reductions of 45 percent, 35 percent and 
19 percent, respectively. The Positive STEPs program demonstrated that preven-
tion programs for PLWHA can be successfully integrated into HIV care, and can 
signifi cantly impact the risk behaviors of patients. 

  While several interventions have successfully reduced UAVI among HIV-posi-
tive patients through implementation of different approaches such as prevention 
case management and provider-administered counseling, there are few available 
models for the full integration of all of these prevention activities. One such 
approach is depicted in  Figure 11.1   . This fi gure suggests that the clinical-care 
setting can be used as a triage point for HIV risk-reduction counseling and other 
prevention services. As the use of HAART has become more available, effec-
tive and sought out by PLWHA, the clinical setting has become the most likely 
point that PLWHA will continue to access with regularity. The clinical setting 
can act as a location for assessment of risky sexual behavior, as well as to pro-
vide accurate information and brief counseling. Within this setting, a program 
such as Partnership for Health, OPTIONS, or another approach could be imple-
mented in a way to match patients with the intensity of service most appropriate 
to their needs. In this way, those who do not exhibit risky behavior primarily 
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because they are abstinent (approximately one-third of PLWHA) or because they 
have one main partner and do not have risky sexual interactions with that per-
son (approximately half of those who are sexually active or about one-third of 
PLWHA) can be briefl y counseled in that setting. This leaves the one-third of 
PLWHA who are engaging in risky sexual behavior. This group can be identifi ed 
in the clinic setting, and provided with brief counseling. While brief discussions 
in the clinical setting by a health-care professional – preferably the primary-care 
provider but possibly another health professional – will have an impact on a por-
tion of those who engage in high-risk sexual interactions, it is likely that many 
will need more intensive services. If the PLWHA is in a serodiscordant relation-
ship and is continuing to engage in high-risk sexual behavior, then both people 
in the relationship may need to be counseled, either alone or with other similar 
serodiscordant couples. On the other hand, a sizeable number of those who are 
engaging in high-risk sexual behavior are primarily involved in casual relation-
ships, and perhaps one of the previously tested individual- or group-counseling 
approaches might be helpful. Finally, some of the patients may need help with 
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Figure 11.1      An integrated program of HIV prevention for PLWHA. 
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other demands of living, and prevention case management may be necessary. In 
order to integrate this multicomponent prevention program for PLWHA, careful 
planning, expanded resources and integration with other AIDS service organiza-
tions need to take place.  

    Conclusions 

  There is little evidence that there has been an overall reduction in high-risk sex-
ual activity on the part of PLWHA since the studies conducted in the 1980s. To 
some extent this is to be expected. Some studies of sexual behavior suggest that 
there may have been an increase in risky sexual behavior since the advent of 
HAART. This may be due in part to assumptions about reduced infectivity on 
HAART, especially when the viral load is undetectable. In addition, few symp-
toms of infection, slowed disease progression, and fewer acute episodes may be 
linked to higher levels of sexual functioning; PLWHA feel better, and are likely 
to become more sexually active as a result. As HIV therapeutic regimens become 
simplifi ed and easier to tolerate, the need to visit the physician or clinic may 
decrease and there would then be fewer patient and provider encounters. Thus 
patients would come into contact with counseling sessions less often, potentially 
lessening the impact of clinic-based interventions. So, while good models exist, 
they continue to operate in a changing environment. Those interventions that 
were tested and in the fi eld in the 1980s and early 1990s are very different from 
those possible in the post-HAART period. 

  What is the model for integrating prevention programs for PLWHA in the 
post-HAART era? There are many theoretical and practical guides for devel-
oping and integrating prevention programs for PLWHA, and the experience of 
existing studies provides a guide for program development. However, in addition, 
a thoughtful look at what makes a program diffusible at the public health level of 
implementation also needs to be examined. Issues of cost, training, resources, 
complexity and fi delity to the original plan need to be considered. As was dis-
cussed early in this chapter, PLWHA form a heterogeneous group. Interventions 
will need to be available for those with different needs, and the ability to match 
individuals with interventions needs to be clarifi ed and effi cient strategies to be 
developed to link persons with the services that fi t their needs. 

  This chapter has reviewed the level of sexual activity among PLWHA, and the 
prevention interventions that have been designed and tested to reduce HIV trans-
mission risk behaviors among PLWHA. It is important to note at the outset that, 
from the studies that have been conducted, it appears that the majority of PLWHA 
are either abstinent or engage in safer sexual behaviors. More than half are in one-
partner relationships, and for the most part disclosure has taken place in these 
relationships, although at times these couples also engage in unprotected sexual 
behavior. A majority of PLWHA who are aware of their HIV status are sexually 
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active; however, a signifi cant minority engage in unprotected sexual intercourse. 
PLWHA represent the full spectrum of sexual behavior, from abstinence to mul-
tipartner sexually compulsive behavior and from no partners to many partners, 
from monogamous to serial monogamy to multiple casual partners and exchange 
partners. They are young and old, educated and uneducated, male and female, self-
interested and other-interested, wise and unwise – in fact, they are as heterogene-
ous as the population. From this viewpoint, PLWHA form a diverse group, cannot 
be easily considered as homogeneous, have different reasons prompting their sex-
ual behavior, and will respond to different persuasive appeals and interventions to 
maintain lower-risk sexual behaviors. To further complicate the issue, the entire 
public perception of HIV/AIDS continues to change, and is undergoing a transfor-
mation from a news-dominating fearsome epidemic among the American people 
to an often ignored chronic disease – although in reality the stigma has not been 
eliminated. This change in public perception must have an impact on the behavior 
of those with HIV– after all, they are part of the public as well. 

  It is clear that there are many studies that have attempted to measure the extent 
of risky sexual behavior and to identify the myriad intrapersonal and contextual 
factors that are related to these behaviors. Almost all of them end with a sugges-
tion that interventions be designed for PLWHA. Despite this long-held view, there 
is a remarkably small number of studies that have implemented and evaluated 
approaches to reducing HIV transmission behaviors among PLWHA. These are 
diffi cult studies to conduct, and are fraught with methodological problems; how-
ever, this cannot be regarded as reason for the paucity of research on this topic. 
Nevertheless, the studies that have been done suggest that these interventions can 
have an effect on reducing high-risk sexual behavior. One note of caution in this 
regard, however, is that many of the studies seem to have an infl uence on the con-
trol group as well as on the intervention group, and this may be due to self-presen-
tation bias, contamination of intervention activities, historical events, or the effect 
of measurement itself on behaviors. Further, there is much to learn about how new 
behavioral strategies can be readily adapted and maintained widely, about how to 
ensure that these strategies stay current with the evolving intrapersonal and inter-
personal factors that infl uence risk, and how to address gaps in our knowledge 
regarding understudied populations such as heterosexual and MSM minority pop-
ulations of PLWHA. Thus, it is certainly not a time to become complacent. The 
development of feasible, acceptable and effective approaches to reducing sexual 
risk behavior among PLWHA needs to be a high priority for public health practi-
tioners at the clinical, community-based, academic and/or federal levels. 
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   Crystal M. Fuller  ,     Chandra Ford   and     Abby Rudolph   

   In this chapter we will discuss HIV prevention and intervention efforts among 
injection drug users (IDUs) in the United States and internationally. We will 
begin with the political and social context of injection drug use followed by a 
brief overview of the HIV epidemic among IDUs, and factors that have contrib-
uted to HIV acquisition and transmission. These factors will be described in the 
context of how they have been able to inform HIV prevention and intervention 
strategies throughout the epidemic. Finally, we will provide a detailed account 
of successful and unsuccessful prevention and intervention strategies, and sug-
gestions for future research to reduce HIV among specifi c IDU subgroups who 
continue to be at high risk. 

    Political and social context of injection drug use 

  According to Galea and colleagues (2003), political and social factors funda-
mentally shape the nature of substance-abuse behaviors and HIV prevention 
and intervention approaches. Policies and regulations can infl uence neighbor-
hood socioeconomic conditions by determining the availability, accessibility and 
nature of health and social services, as well as the types of interventions that are 
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amenable to specifi c populations (e.g., IDUs). Although drug dependence is a 
mental illness which should in turn be dealt with from a public health and medi-
cal perspective, injection drug use is unlawful and is treated as a criminal offense 
in many settings (see  “ Anti-drug legislations ”  section below). 

   It is important to consider the social and political context of the HIV epi-
demic when designing and implementing HIV prevention programs for IDUs. 
In New York City, for example, the HIV epidemic among IDUs is estimated to 
have begun in the mid-1970s. The epidemic grew rapidly among IDUs since it 
was illegal to purchase and possess drug-use paraphernalia, which largely con-
tributed to the reuse and sharing of syringes. Shooting galleries and clandestine 
locations, or abandoned apartment buildings, served as private sites for injecting 
drugs (mainly heroin early on in the epidemic) and for selling/renting drug para-
phernalia. It was not until the second decade of the HIV epidemic, in 1992, that 
syringe exchange programs (SEPs) were legally (or quasi-legally) implemented 
and expanded. SEPs, programs that exchange used syringes for sterile syringes, 
now operate in many major metropolitan cities and in some rural communities 
as well, although not without contentious social and political opposition, which 
has dampened their potential (see  “ Increasing syringe access ” , below) .

  The availability and accessibility of drug treatment has been used as an 
HIV prevention strategy, and in some settings it has been the only strategy. 
Unfortunately, many drug users face barriers to quitting injection drug use 
because of other social and psychological problems, diffi culty gaining entry into 
drug treatment, a lack of desire to cease drug use, or an inability to fi nd one 
of the limited available treatment options agreeable (see  “ Substance-abuse treat-
ment ” , below). 

   Extreme poverty and disordered social environments are two key contextual 
factors that also contribute to injection drug use ( Maas et al ., 2007 ). Some have 
asserted that, despite the IDU and HIV-transmission risk associated with sex 
tourism, governments in some countries have not regulated the industry because 
of the economic benefi ts it brings to the country or region. A convergence of 
other contextual factors also helps to create high-risk environments that promote 
injection drug use and HIV risk behaviors. Some of these factors include limited 
opportunities for gainful employment, income inequality, pervasive crime, avail-
ability of drugs, and social norms that either permit or do not discourage drug 
use ( Boardman  et al ., 2001 ). 

  In the US, patterns of racial segregation of blacks from whites and Hispanics 
from whites apparent in the broader society have been historically linked with 
injection drug use. Within racially segregated areas, black neighborhoods are typi-
cally characterized by lower rates of employment, education, and access to serv-
ices and resources than white neighborhoods. Even after removing the effect of 
neighborhood socioeconomic status (SES), neighborhoods characterized by pre-
dominantly black residents still remain worse off than those that are predomi-
nantly white ( Fuller  et al ., 2005a ;  Mays  et al ., 2007 ). Higher prevalence rates of 
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HIV among black IDUs relative to white IDUs may stem from the fact that the 
HIV burden is higher in black communities compared with white communities, 
and risk behaviors within higher prevalence networks are more likely to result in 
seroconversion ( Kottiri  et al ., 2002 ). Research has often highlighted race/ethnicity 
as one of the strongest risk correlates of HIV, even when risk behaviors are also 
considered. This race effect does not suggest a biological mechanism, but a social 
construct that contributes to the racial disparities in HIV ( Williams and Collins, 
2001 ). Thus, looking deeper into the social context of the environment that likely 
infl uences behavior is a natural step in attempting to explain and remedy persistent 
racial disparities in HIV. It is important to note that segregated neighborhoods may 
not tell the complete story with respect to injection drug use. In a US metropoli-
tan city, racial segregation coupled with low educational attainment of a neighbor-
hood was found to create a  “ concentration effect ”  of neighborhood disadvantage, 
which in turn signifi cantly contributed to black drug users initiating injection dur-
ing young adolescence as opposed to young adulthood. However, neither neigh-
borhood segregation nor low educational attainment alone contributed to racial 
differences in initiation of injection drug use ( Fuller  et al ., 2005a ). Thus, by tak-
ing neighborhood characteristics into account, a high-risk subgroup of black drug 
users can be identifi ed and more appropriately targeted with prevention and inter-
vention programs (see  “ Demographic characteristics ” , below). 

    Epidemiology of HIV infection among IDUs 

    Epidemiologic trends in HIV among IDUs in the United States 

   In the United States, injection drug use has been a driving force of the HIV 
epidemic since the mid-1980s. At the start of the epidemic, close to half of all 
new infections were among IDUs in the northeastern cities; however Miami (48 
percent) and San Juan, Puerto Rico (45 percent), also had high rates of HIV 
( Holmberg, 1996 ). In the late 1980s, the HIV prevalence in the northeast region 
of the United States remained high, ranging from 61 percent in New York City 
to 43 percent in Asbury Park ( Lange  et al ., 1988 ;  Battjes  et al ., 1991 ), and the 
prevalence on the West Coast (1.5 percent prevalence in Portland; 2.7 percent 
prevalence in Seattle, 1.8 percent prevalence in Los Angeles) and in the Midwest 
(10.1 percent prevalence in Chicago, 10.3 percent prevalence in Detroit, 5.0 per-
cent prevalence in Denver) was much lower ( Lange  et al ., 1988 ;  Battjes  et al .,
1991 ;  Kral  et al ., 1998 ). The epidemic peaked in the early 1990s with rates high-
est in the Northeast and lowest in the West ( Santibanez  et al ., 2006 ). Based on 
HIV surveillance data from 25 US states, the incidence of HIV among IDUs 
dropped by 42 percent between 1994 and 2000 ( Santibanez  et al ., 2006 ). Similar 
to the trends in HIV prevalence, HIV incidence estimates along the East Coast 
ranged from 2.7 – 10.7 per 100 person-years, while the estimates were much lower 
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in cities on the West Coast ( � 0.3 per 100       py) ( Santibanez  et al ., 2006 ;  Figure 
12.1   ). The geographic distribution of HIV prevalence and incidence has closely 
followed the heroin and cocaine epidemics across the US, with the northeast-
ern cities representing the heaviest drug markets (NIDA, 2000). Rates of HIV 
among IDUs have continued to drop across the US, and most drastically in cities 
with well-established and maintained SEPs ( Des Jarlais  et al ., 2000 ). 

  Given the concentrated drug markets that have historically targeted many 
urban, minority communities, it is not surprising that throughout the epidemic 
there have been signifi cant differences in HIV incidence by race/ethnicity and by 
region. Among males, injection drug use accounted for a greater proportion of the 
AIDS cases in blacks and Hispanics (29.2 percent and 28.3 percent respectively). 
However, in females, injection drug use accounted for the greatest percentage of 
AIDS cases in whites (39.7 percent), followed closely by American Indian/Alaska 
Natives (38.8 percent), blacks (32.2 percent), Hispanics (32.6 percent) and Asian/
Pacifi c Islanders (15.8 percent) ( CDC, 2004 ). These differential effects suggest 
that characteristics of disadvantaged neighborhoods may impact race and gender 
differently due to differing social circumstances faced by black men in particular 
(e.g., differential rates of incarceration, lack of employment opportunities, etc). 

  As seen in  Figure 12.2a – d   , the prevalence of HIV among IDUs entering drug 
treatment centers in the northeast region of the US was particularly high among 
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Figure 12.1      HIV incidence among IDUs in 17 US cities.  Reproduced under BioMed 
Central Open Access license agreement; originally appeared in  Holmberg (1996) .
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Figure 12.2          HIV prevalence among injection drug users entering drug treatment centers by race/ethnicity (standardized to 1993 STD clinic
population by sex and age group), 1993 – 1997 in (a) the Northeast, (b) the Midwest, (c) the South and (d) the West.   Source:  CDC (2005) .    
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blacks and Hispanics. Regarding the HIV prevalence among minority IDUs 
(with the exception of Hispanics in the Midwest Region of the US) and white 
IDUs between 1993 and 1997, there was an increase among white IDUs in the 
South Region of the US; however, prevalence among white IDUs has never sur-
passed those of black and Hispanics in the same region. 

  According to the 2004 CDC report, injection drug use accounted for 21.5 
percent of all new AIDS cases (19.2 percent of men and 27.8 percent of women) 
in the United States, and at the end of that year 21.1 percent of the men and 33.6 
percent of the women currently living with HIV had been infected through injec-
tion drug use ( CDC, 2004 ). In many areas the number of newly diagnosed cases 
of HIV that can be attributed to injection drug use is on the decline (NYSDOH, 
2000; NYC DHMH, 2003); however, HIV remains a public health burden for 
IDUs and their sexual partners ( Klein  et al ., 2000 ), particularly among minor-
ity communities and newly initiated IDUs ( Nelson  et al ., 1995 ;  Neaigus  et al ., 
1996 ;  Fuller  et al ., 2003 ), and intervention efforts should target the IDU com-
munity and their sex partners.  

    Global epidemiologic trends in HIV among IDUs 

   Globally, approximately 10 percent of HIV/AIDS cases can be attributed to 
injection drug use ( UNAIDS, 2003 ). By the end of 1999, over 10 million people 
worldwide reported injecting drugs, and of the 136 countries reporting injec-
tion drug use, 114 reported HIV infections associated with it ( UNAIDS, 2002 ). 
While the HIV prevalence among IDUs in Australia has been relatively low for 
almost the entirety of the epidemic, injection drug use has substantially infl u-
enced the HIV epidemic in many countries in Europe, Asia, the Middle East, 
the Southern tip of Latin America and the United States, accounting for 30 – 90 
percent of all reported infections ( UNAIDS, 1997 ). 

    Figure 12.3    shows the trends in HIV prevalence among IDUs in 12 cities from 
the United States, the United Kingdom, Thailand, Belarus, Canada, Ukraine, 
Vietnam, India and Australia. While the US epidemic among IDUs began to 
peak in the mid-1980s and then gradually declined, the epidemic started much 
later in many other countries. In Glasgow and other cities in Western Europe, 
HIV prevalence among IDUs heightened in the late 1980s and then rapidly 
declined. The epidemic among IDUs in Eastern Europe peaked much later than 
the epidemic in the United States, and by the mid-1990s countries in Central, 
South and Southeast Asia and Eastern Europe had HIV seroprevalence rates of 
80 – 90 percent (Department of Health Union of Myanmar AIDS Prevention and 
Control Programme, 1993; Hien, 1995;  CDC, 2001 ). Between 1987 and 1995 
injection drug use accounted for only a small portion of the HIV infections in 
the Russian Federation (0.3 percent); however, by the late 1990s it accounted 
for over 60 percent ( Pokrovski, 1998 ). Similarly, the HIV prevalence in Ukraine 
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spiked in the mid-1990s ( Figure 12.3 ). Injection drug use is now considered to 
be the primary mode of transmission in Eastern Europe and the newly independ-
ent states of the former Soviet Union ( UNAIDS, 1997 ). 

  In Switzerland, the prevalence among IDUs started out high in the mid-1980s 
(� 40 percent) but had dropped below 10 percent by the 1990s. Several cities in 
Spain and Italy initially reported explosive rates of HIV at the beginning of the 
epidemic, with rates approaching 76 percent in a community sample and 52 
percent in a treatment sample ( Hamers  et al ., 1997 ). On the contrary, several cities in 
Canada have had a relatively low prevalence of HIV (e.g., 10.7 percent in Montreal 
and 23 percent in Vancouver) (Lamothe  et al ., 1997;  Strathdee  et al ., 1997 ). 

  While the epidemic started much later in Asia, injection drug use quickly 
emerged as the main mode of transmission, accounting for over 80 percent of HIV 
cases in Kazakhstan, 75 percent in Malaysia, 75 percent in Vietnam and 50 percent 
in China ( WHO 1997 ).  Figure 12.4    looks more closely at the epidemic among 
IDUs in China, Indonesia and Vietnam between 1994 and 2003. The epidemic 
began to peak at the turn of the century, and by 2002 nearly 65 percent of IDUs in 
China, 50 percent in Indonesia and 30 percent in Vietnam were HIV-positive. 

  While the recent scale-up in HIV voluntary counseling and testing (VCT) 
funded by the President’s Emergency Plan for AIDS Relief (PEPFAR) has 
resulted in decreased risk behaviors among those learning of their positive sta-
tus, many IDUs continue to engage in unsafe sexual and injection risk behaviors,
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suggesting that VCT programs should be supplemented with behavioral and 
structural interventions ( Marks  et al ., 1999 ;  Wolitski  et al ., 1997 ; Weinhardt, 
1999;  White House Press Release, 2003 ). Recent interventions have focused 
on improving the care of HIV-infected individuals to prevent further disease 
transmission ( CDC, 2003 ;  Gordon  et al ., 2005 ). Others have focused on reduc-
ing sexual and injecting risk behaviors, to in turn reduce HIV transmission by 
(1) improving HIV knowledge, (2) facilitating voluntary disclosure of HIV sta-
tus, and (3) strengthening social support among HIV-positive persons. 

   Injection drug use has also emerged as the primary mode for HIV transmis-
sion in North Africa, the Middle East, and West and Latin America ( UNAIDS, 
1997 ). Similarly, in Kenya, injection drug use accounts for 68 – 88 percent of the 
HIV prevalence ( Ndetei, 2004 ). Based on current epidemiologic trends among 
IDUs, there is a need to focus more attention on the HIV epidemic among IDUs 
in many regions of the world, particularly Asia.   

    Factors that have informed prevention and
intervention strategies 

   Based on decades of HIV research describing the changes in the epidemic, it has 
become evident that HIV prevention strategies among IDUs should encompass 
individual, group-level and structural-level factors. While proximal factors such 
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as sexual and drug-use behaviors have been the primary focus of most interventions
to date, researchers and advocates have begun to address ways in which social 
and contextual factors can better inform prevention approaches. In this section, 
we provide an overview of the most salient factors that have either contributed 
to or been suggested as having the potential to contribute to HIV prevention and 
intervention planning. 

    Demographic characteristics 

   United States ’  prevention and intervention strategies primarily have targeted four 
personal demographic characteristics: race/ethnicity, age, gender, and sexual ori-
entation. Despite the convenience of using demographic categories to identify 
groups to target for interventions, doing so should be in ways that do not further 
stigmatize these particular communities ( Ford  et al ., 2007 ). 

    Race/ethnicity 

   Complex relationships exist between race/ethnicity, drug use and HIV infection 
( Cooper  et al ., 2005 ). While lifetime prevalence of injection drug use is simi-
lar across US racial/ethnic groups, racial/ethnic differences have also been pub-
lished ( National Institute on Drug Abuse, 2002 ;  Sherman, 2005 ). In a recent 
study conducted across 94 large US metropolitan areas, an estimated 55 – 66 
percent of IDUs were non-Hispanic white, 13 – 30 percent were black and 8 – 10 
percent were Hispanic/Latino. While these rates roughly refl ect the proportion 
of each race/ethnicity in the US population ( Cooper  et al ., 2005 ), blacks account 
for 26 percent of HIV infections ( CDC, 2002 ). To add to the complexity of the 
persistent epidemic among black IDUs, younger IDUs have an increased risk for 
HIV relative to older IDUs  –  which, again, is counterintuitive given that black 
IDUs tend to initiate injection drug use at an older age compared with whites 
and other racial/ethnic subgroups (van Ameijden, 1992;  Nicolosi  et al ., 1992 ; 
 Nelson  et al ., 1995 ;  Des Jarlais  et al ., 1999 ;  Fuller  et al ., 2001 ). When plan-
ning interventions, attention must be given to the phenomenon of race and age 
of initiation. 

  Racial/ethnic disparities exist in other countries as well. For instance, Canadian 
aboriginal populations are overrepresented among commercial sex workers and 
incarcerated persons, and account for nearly one-third of those utilizing syringe 
exchange services ( National Task Force on HIV/AIDS and Injection Drug Use, 
2001 ). As observed in the US, young and recent-onset IDUs were also found to 
have an increased risk for HIV in Amsterdam, with ethnic subgroups carrying an 
increased HIV risk (van Ameijden, 1992). Thus, more research needs to be done 
to explain and remedy racial differences in drug abuse and HIV so that more 
appropriate interventions can be implemented. 
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    Age 

  Age of initiating injection drug use is associated with HIV transmission because 
(1) the highest risk for HIV seroconversion is the period immediately follow-
ing injection initiation ( Nicolosi  et al ., 1992 ;  Nelson  et al ., 1995 ;  Garfein  
et al ., 1996 ;  Doherty  et al ., 2000 ), and (2) newly initiated IDUs are an extremely 
hidden population that is diffi cult to identify for research and public health pro-
grams. For these reasons, multilevel studies may point public health practitioners 
in a new and more useful direction to help reduce the risk of HIV transmission 
among those who have been historically diffi cult to reach and whose behavior 
has been diffi cult to modify through large-scale, randomized controlled behavio-
ral intervention trials ( Purcell  et al ., 2007 ). 

  Younger users also have unique treatment considerations. Data have consist-
ently shown younger drug users as being less likely to seek methadone main-
tenance programs ( Fennema  et al ., 1997 ), and when seeking treatment younger 
IDUs tend to participate in short-term detoxifi cation programs (Shin, 2007). 
Certain drug treatment venues may or may not reach those at highest risk and, 
given the different structure of detoxifi cation (i.e., 24 – 48 hour stay) versus 
methadone maintenance (outpatient drop-in), interventions need to be carefully 
planned such that IDUs will be willing and available to participate.  

    Gender 

   Patterns of injection drug use, risk-behaviors and IDU-related HIV infection 
vary by gender. While the majority of IDUs are men, women become drug-
dependent more easily and experience more severe addiction-related social prob-
lems ( Ompad and Fuller, 2005 ;  Institute of Medicine of the National Academies, 
2007 ). Among incarcerated persons, women use drugs at levels equal to or 
higher than those of men ( Henderson, 1998 ;  CDC, 2001 ). In terms of HIV, 
women experience disproportionate levels of IDU-related HIV infection ( CDC, 
2002 ). Risk of acquiring HIV among female IDUs is double that of male IDUs 
( Nelson  et al ., 1995 ). For men, IDU-related HIV risk derives primarily from 
direct exposure to HIV-infected blood via syringe sharing. For women, however, 
a considerable proportion of their risk stems from unprotected sex with male 
IDU sexual partners ( CDC, 2002 ;  Evans  et al ., 2003 ;  Frye  et al ., 2007 ). Some 
research suggests that women may progress to AIDS at lower levels of viral load 
compared with men; however, further research is needed in this area ( Farzadegan 
et al ., 1998 ). 

   Considerations for prevention and intervention strategies for women substance 
abusers should bear in mind that women are more likely than men to have chil-
dren in their custody ( Henderson, 1998 ). The presence of children may motivate 
women to obtain treatment; however, it also may serve as a barrier if women 
fear losing their children because of their drug dependence ( Henderson, 1998 ). 
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In addition, public health strategies should also consider the high possibility of 
violence victimization among women. Women are more likely to experience inti-
mate partner violence, which in turn is associated with homelessness, substance 
abuse and HIV infection ( El-Bassel  et al ., 2005 ;  Panchanadeswaran  et al ., 2008 ). 
A recent four-city study found that 40 percent of male IDUs reported perpetrat-
ing physical violence against their female partners ( Frye  et al ., 2007 ). Given this 
increased risk for HIV and other drug-related consequences, few interventions 
have solely targeted females IDUs, and the need to target female IDUs remains 
critical. However, many female IDUs have been captured in interventions that 
have targeted all types of drug-using, high-risk women (Solomon, 1998).  

    Sexual orientation 

  Only one exposure category, men who have sex with men (MSM) and also inject 
drugs, refl ects compounded HIV risk due to both a demographic characteristic 
and risk behavior. The category MSM encompasses several different groups, 
such as gay-identifi ed men as well as heterosexual-identifi ed men or boys, 
including sex workers, who exchange sex with other men solely for economic 
or drug-use purposes ( Rietmeijer  et al ., 1998 ). Differences in sexual identity 
infl uence which intervention strategies are most appropriate. For instance, HIV 
prevention education delivered through known gay-identifi ed organizations, ven-
ues or networks is not likely to reach non-gay identifi ed MSM ( Goldbaum  et al ., 
1998 ). On the other hand, concerns about homophobia, psychosocial barriers and 
proclivity for higher-risk behaviors (such as  “ barebacking ” ) may be key targets 
for HIV prevention in some segments of this population ( Ibanez  et al ., 2005 ). 

  It is important to note that some state and national HIV and AIDS reporting 
agencies indicate that belonging to two high-risk groups (injection drug use and 
MSM) does not necessarily translate into the highest-risk category for HIV bur-
den and risk of new infection.  Current  HIV infection/AIDS diagnoses and  newly -
diagnosed HIV/AIDS represent less than 3 percent for New York City (NYSDOH, 
2007). However, this is based on reporting from HIV testing centers and clinics, 
and it has been suggested that some of the highest-risk individuals may not be 
reached by HIV testing services in some states, while other states may be bet-
ter utilized by IDU-MSM (2000). A recent national surveillance report combin-
ing data from 33 US states between 2001 and 2005 indicated this combined-risk 
group (IDU-MSM) as having either the highest or nearly the highest percentage 
of newly-diagnosed HIV infection, more than either IDU or MSM categories 
alone ( CDC, 2007 ). While under-reporting is likely to exist in some US states, it 
should be noted that the New York data (presented above) represent data from the 
tail end of the HIV epidemic in IDUs, and are likely to have some degree of accu-
racy with respect to the declining incidence in HIV ( Des Jarlais  et al ., 2000 ), with 
rates among IDU-MSM demonstrating similar declines in New York since 1993. 
Even in the face of a declining HIV epidemic among IDUs in some US cities, 
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HIV prevention and intervention strategies should not ignore IDU-MSM, given 
the persistent racial/ethnic disparities that characterizes the epidemic in the US. 
Targeting this group with sexual risk-reduction strategies has been consistently 
and strongly suggested ( Des Jarlais  et al ., 2000 ; Fuller, 2005b). 

   Both country of origin and prevalence of IDU-related HIV infection infl u-
ence HIV risk among IDU-MSM ( Baral  et al ., 2007 ). Homosexuality is a crime 
in many countries, which contributes to under-reporting of homosexual modes 
of HIV transmission ( Baral  et al ., 2007 ). In some Asian and African countries, 
MSM are a hard-to-reach population. As has been shown in China, HIV/AIDS 
stigma may be compounded by the stigma of being an IDU or homosexual 
( Qian  et al ., 2006 ), which may in turn prevent access to needed care. MSM who 
reside in low-income countries carry a higher prevalence of HIV infection than 
do MSM in middle- or high-income countries ( Baral  et al ., 2007 ). Further, the 
odds of HIV infection among MSM are higher in countries in which IDU-related 
transmission accounts for a substantial proportion of national HIV infections 
( Baral  et al ., 2007 ). 

  In terms of risk among women who have sex with women (WSW), data have 
consistently shown this group to be the least risky subgroup with respect to HIV 
when compared with heterosexual men and/or women. However, drug-using 
WSW have been one of the highest risk groups identifi ed to date and carry the 
highest burden of HIV disease among women ( Friedman  et al ., 2003 ;  Young  et al ., 
2005 ). Recent data collected among heroin, crack and cocaine injecting and non-
injecting drug users revealed that young adult WSW (age 18 – 40) were 17 percent 
HIV-seropositive compared with only 13 percent among heterosexual drug-using 
women; the rate among WSW who also have sex with men was even higher, at 20 
percent ( Absalon  et al ., 2006 ). It is important to note that these data highlighted 
injection drug use as not being a signifi cant contributor to HIV-seropositive sta-
tus, which in turn suggests that WSW are likely to have elevated behavioral risk 
resulting more from risky sexual behaviors with men as opposed to risky drug-
use behaviors ( Diaz  et al ., 2001 ;  Bell  et al ., 2006 ). Thus, similar to IDU-MSM, 
WSW who also inject should be targeted with sexual risk-reduction prevention 
and intervention strategies with similar attention to the persistent racial disparities 
that exist among this group as well ( Harawa and Adimora, 2008 ). 

    Drug-use behaviors 

  Drug-use behaviors are a natural focal point of HIV interventions targeting 
IDUs. Sharing of syringes and other injection equipment has traditionally been 
the most common mode of HIV transmission among IDUs, and exacts a heavy 
toll on IDUs in Eastern Europe and Central Asia, where an estimated 80 percent 
or more of IDU-related HIV infections result from sharing of needles or works 
( Institute of Medicine of the National Academies, 2007 ). Interventions targeting 
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syringe-sharing have the potential to reduce individuals ’  risk of acquiring HIV 
(see  “ Increasing syringe access ” , below). However, the epidemic has not been 
restricted to syringe-sharing. Other drug-use risk has included injecting cocaine or 
other forms of  “ speed ” , such as methamphetamines. This is due to the increased 
frequency in injection episodes, which increases the likelihood of using previ-
ously used and/or contaminated syringes ( Anthony  et al ., 1991 ). As safe and ster-
ile syringe-access has increased, risk among cocaine/speed IDUs has decreased. 
Other types of drug-use risk has elevated the risk of sexual transmission among 
IDUs, namely smoking crack cocaine ( Booth  et al ., 1993 ;  Astemborski  et al ., 
1994 ;  Compton  et al ., 2000 ), which is highly correlated with trading sex for 
drugs, money or survival ( Fullilove  et al ., 1990 ;  Edlin  et al ., 1994 ). Sexual risk-
reduction interventions have been recently conducted in the US; however, they 
have been unsuccessful in reducing sexual risk behavior ( Purcell  et al ., 2007 ). 
Design and implementation of social network-oriented as well as structural inter-
ventions may have better success in reducing sexual risk behavior (see below). 

    Sexual behaviors 

   Sexual risk behaviors also represent an important mode of HIV transmission 
among IDUs, particularly young or newly initiated IDUs. For example, young 
or newly initiated IDUs continue to be at highest risk for HIV among the gen-
eral population of IDUs, with the most recent incidence of HIV infection being 
6.6 per 100       py reported in 2003 among a sample of IDUs injecting for less than 
3 years between the ages of 17 and 30 ( Fuller  et al ., 2003 ). Several studies have 
indicated that not only sexual risk but also, and in some cases more signifi cantly, 
injection risk is important among young or new IDUs ( Garfein et al ., 1996 ; 
 Des Jarlais  et al ., 1999 ;  Doherty  et al ., 2000 ). Sexual behaviors associated with 
injection drug use include unprotected intercourse, exchanging sex for drugs or 
money, sex with high-risk partners and sex with multiple partners ( Institute of 
Medicine of the National Academies, 2007 ). 

  Characteristics of IDU sexual dyads are also important targets for sexual risk 
behaviors. Among IDUs in New York, odds of engaging in unprotected sex were 
higher in couples that smoked crack together, shared needles together, or in which 
one partner was known to have other sexual partners ( Gyarmathy and Neaigus, 
2007 ). Cumulative risk of inadvertent sexual transmission of HIV may be higher 
in main rather than casual or other sexual partnerships, because main partners 
tend not to use safer sex options (e.g., condoms) consistently ( Iguchi  et al ., 2001 ). 

  IDU and HIV risk correlate with commercial sex work. In many societies, 
women and some men turn to commercial sex work when economic opportunities 
are sparse. Up to 80 percent of women commercial sex workers (CSWs) in the 
Russian Federation, 50 percent in Eastern Europe and 25 percent in Central Asia 
are IDUs ( Institute of Medicine of the National Academies, 2007 ). CSWs who 
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inject drugs tend to engage in riskier sexual behaviors than other CSWs. Analyses 
of surveillance data of nearly 16,000 CSWs in China found that 3.2 percent were 
IDUs, and that IDU CSWs had lower odds of owning a condom, using a condom 
with their last client or consistently using condoms ( Lau  et al ., 2007 ).

   Clearly, HIV prevention and intervention strategies should include sexual 
behavioral risk-reduction to further stem the epidemic among IDUs, particularly 
those subgroups who continue to carry high risk of HIV even after full imple-
mentation of SEPs.  

    Psychosocial factors 

  A number of psychosocial factors are correlated with injection drug use and HIV 
infection, and mental health co-morbidities are common ( Institute of Medicine of 
the National Academies, 2007 ). It is unclear, however, whether they are more prev-
alent in some countries than others. Antisocial personality disorder (ASPD), for 
example, is common among drug users, and is also associated with high-risk sex 
behaviors and injection practices and, consequently, an increased rate of HIV infec-
tion (Brooner and Bigelow, 1990). Psychiatric status should be taken into account 
when designing and evaluating prevention and treatment interventions, since drug 
users with ASPD may not respond as well to HIV prevention interventions as those 
without ASPD ( Compton and Cottler, 2000 ). Fear of being involuntarily institu-
tionalized, medicated or otherwise penalized may drive IDU behavior underground 
and create other obstacles to HIV prevention ( Henderson, 1998 ). For these reasons, 
concurrent treatment of mental illness is recommended in order comprehensively to 
address HIV prevention among IDUs ( National Institute on Drug Abuse, 2006 ). 

  Addressing stigma is central to HIV prevention among IDUs. HIV/AIDS 
stigma is compounded by stigma associated with being a member of certain 
socially marginalized groups, or with modes of HIV transmission ( Takahashi, 
1997 ;  Berger, 2004 ;  Ahern  et al ., 2007 ;  Chan  et al ., 2007 ). For example, drug 
policies and legal environments often constrain the success of harm-reduction 
interventions that target IDUs. Stigma and discrimination of IDUs is associated 
with decreased access to health services, especially for HIV and HCV treatment 
( Sarang  et al ., 2007 ). Furthermore, in many settings a societal view of IDUs as 
outcasts may infl uence users ’  decision to participate in treatment and prevention 
programs, since participation labels them as substance abusers. Therefore, fail-
ure to participate in HIV prevention programs is often driven by a fear of being 
perceived negatively by society ( Bobrova  et al ., 2006 ).  

    Social environmental factors 

  An emerging body of research has sought to identify social, environmental and 
structural determinants of HIV and risk behaviors. Given that the persistence of 
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the HIV epidemic over the past few decades has been closely correlated with 
low SES, it is important to consider how features of the environment can inform 
prevention and intervention programs. 

    Socioeconomic status 

   Low socioeconomic status (SES) connotes limited resources (e.g., education, 
income, employment opportunities) with which to improve one’s social stand-
ing and quality of life ( Krieger  et al ., 1997 ). It can increase exposure to risk 
conditions (e.g., incarceration) and introduce individuals to risky drug-use 
behaviors, thereby increasing HIV risk ( Blankenship  et al ., 2005 ). Although pre-
vention and treatment services may be physically located in poor communities, 
access may be limited by factors such as long waits for enrollment into free or 
low-cost treatment programs ( Wyatt  et al ., 2005 ). Inattention to other social cir-
cumstances that may foster continued drug abuse can also deter treatment entry. 
Socio-ecologic models posit that the SES of individuals, of their social network 
and of their community may all infl uence their behavior, and should therefore 
be considered when designing an intervention program. For example, neighbor-
hoods characterized by low SES have been targeted with community outreach 
and other risk- and harm-reduction services to help reduce transmission of HIV. 
However, given the persistent racial disparities in HIV, more attention to social 
problems and going beyond simply targeting poor communities is necessary 
(e.g., considering characteristics of social networks) ( Schoenbaum  et al ., 1989 ; 
 Kottiri  et al ., 2002 ;  CDC, 2007 ).  

    Social networks 

   Interventions targeting social networks are developed on the basis of network 
characteristics. Typically, network-oriented approaches identify core group 
members who have the greatest risk of transmitting HIV, determine high-risk 
links within a network, or strive to understand network characteristics (e.g., 
density of the network) that increase HIV risk ( Latkin  et al ., 1995 ). A widely-
used approach draws on the potential of infl uential peer leaders to disseminate 
prevention messages or to model recommended behavior ( Latkin, 1998 ). Peer 
leaders are members of a network who are held in high regard by other network 
members, and whose opinion they consider important. Peer leader outreach is 
particularly useful among IDUs, because it addresses IDUs ’  distrust of persons 
who are not members of their social networks ( Ford  et al ., 2007 ). Peer leaders 
can educate network members (e.g., about local SEPs), provide resources (e.g., 
condoms) to network members, and model desired lower HIV risk behaviors 
( Latkin, 1998 ;  Latkin  et al ., 2003 ). Not only have social network-oriented inter-
ventions been successful among IDUs ( Latkin and Knowlton, 2005 ), but a body 
of research demonstrating how social networks are linked to the environment 
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is developing which may further enhance social network-oriented interventions 
among IDUs ( Williams and Latkin, 2007 ).  

    Environment/neighborhood 

  The environment in which individuals inject drugs as well as the neighborhoods 
in which they live infl uence their risk for HIV infection and access to preventive 
services ( Galea  et al ., 2003 ;  Maas  et al ., 2007 ). Poor neighborhood conditions, 
such as neighborhood social and physical disorder, have shown an independ-
ent association with the onset and prevalence of injection drug use, even when 
individual behaviors are taken into account, which emphasizes the importance 
of the environment. However, it has been the exploration of how social networks 
are related to the macro-environment, and how this relationship impacts indi-
vidual risk behavior among IDUs, that has been suggested as the  “ next step ”  in 
the development of better targeted prevention and intervention programs ( Fuller 
et al ., 2005a ). Both characteristics of the environment (e.g. drug-related arrests) 
and of a person’s social network (e.g., drug-using networks) have shown to 
have an independent effect on continued heroin and cocaine use and sexual risk 
behaviors ( Schroeder, 2001 ;  Williams and Latkin, 2007 ); however, it is unclear 
whether positive network characteristics, such as social support and having 
ties to positive network members, are able to buffer against poor neighborhood 
conditions ( Williams and Latkin, 2007 ). While the exact mechanism driving 
the relationship between social networks, neighborhoods and HIV risk are not 
entirely understood, researchers have suggested that interventions at the network 
and community levels are needed to address the HIV epidemic ( Williams and 
Latkin, 2007 ).  

    Other social and contextual factors 

   Many other macro-level factors may inform intervention development, including 
culture, policies, political structure, confl ict, economics and religion. These fac-
tors fundamentally determine the types of interventions that can be implemented 
in specifi c regions. Attempted interventions that challenge cultural beliefs or 
norms are unlikely to succeed, and may damage relations between intervention-
ists and communities. In addition, as indicated by data from various confl ict-
affected regions, war can increase risk behaviors, promote drug-use economies 
and completely disrupt access to usual preventive services (Hankins  et al ., 2000; 
 Strathdee, 2003 ;  Culbert  et al ., 2007 ). Interventions in confl ict-affected regions 
must be adapted to make them implementable in war-torn regions. 

   Finally, in the US, researchers have suggested further exploration into macro-
level factors (e.g., neighborhood characteristics) that may help inform the design 
of HIV prevention and intervention strategies aimed at reducing the racial dis-
parities in HIV. Neighborhood differences may refl ect disparate access to care, 
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services and other resources, which in turn may contribute to high-risk behav-
iors that will persist in the face of behavioral intervention strategies that do not 
take the social environment within which the behaviors occur into account. For 
example, relative to blacks and Hispanics, whites have better access to treatment 
services, which in turn helps reduce the severity of drug-related consequences in 
this population ( Godette  et al ., 2006 ). Prevention strategies that have been based 
upon race or ethnicity have typically included developing culturally competent 
strategies and matching intervention staff to the race or ethnicity of program 
participants ( Airhihenbuwa  et al ., 1992 ;  Ford  et al ., 2007 ); however, it is clear 
that a more comprehensive intervention strategy that goes above and beyond a 
person’s individual race/ethnicity will be needed to combat the HIV epidemic 
among racial/ethnic minorities.    

    Successful and unsuccessful interventions 

   If all IDUs received treatment and were able to stop using drugs, IDU-related 
transmission of HIV/AIDS could be eliminated. However, many are not ready 
to enter treatment, some are unwilling or unable to abstain from drug use, and 
others face barriers to drug treatment programs and other social and medical 
services (e.g., drug treatment centers often have long waiting lists, rules for par-
ticipation are strict, and relapses are common). Numerous intervention strategies 
have been utilized to prevent HIV transmission among IDUs. HIV prevention 
interventions targeting IDUs have included, but are not limited to, the following: 

●      peer education programs and outreach to IDUs to reduce high-risk sex and 
injection behaviors;  

●      social network interventions;  
●      increasing access to sterile syringes through SEPs, pharmacies and health-

care providers;  
●      drug treatment;  
●      opioid substitution pharmacotherapy; 
●      buprenorphine; and  
●      anti-drug legislations.    

    Peer education programs and outreach to IDUs 

  At the beginning of the epidemic in the United States, HIV prevention interven-
tions that targeted IDUs consisted mainly of community-based outreach pro-
grams that distributed condoms and bleach kits to IDUs and encouraged them 
to change their behaviors. These efforts to reduce the risk of HIV transmission 
among IDUs were very successful, especially at a time when syringe possession 



Crystal M. Fuller, Chandra Ford and Abby Rudolph

322

and distribution were prohibited. Outreach workers provided IDUs with a hier-
archical message for behavioral risk reduction: fi rst, stop using and/or injecting 
drugs; if you cannot stop, use your own equipment and do not share it with oth-
ers; if you cannot avoid reusing or sharing equipment, disinfect it with bleach 
to reduce the risk of HIV transmission. In addition to providing IDUs with sev-
eral behavioral strategies to reduce their risk, they were also given educational 
materials and condoms, and referrals to community-based programs for HIV 
testing and counseling, drug treatment, and medical and social services ( Needle 
et al ., 1998 ). 

   Strategies that promote cleaning injection equipment have worked well, par-
ticularly in areas where sterile syringes are expensive and not readily available, 
or where restrictions on syringe distribution exist ( Broadhead, 1991 ). For exam-
ple, programs that provide injection safety information and distribute bleach 
and condoms have been implemented in Manipur, India ( Chatterjee et al ., 1996 ; 
 Hangzo  et al ., 1997 ), Malaysia, Vietnam, Thailand and Nepal ( Ball, 1996 ).  

    Social network interventions 

  While outreach has utilized social networks to reach hidden IDU populations 
with HIV education and prevention materials for many years, HIV prevention 
interventions have only recently been designed to affect and infl uence behavior 
at the group level. Individual-level interventions rely primarily on education to 
promote rational decision-making; however, structural-level interventions take 
the social and ecological context of behaviors into consideration, and try to iden-
tify infl uential fi gures within the target population to motivate changes in behav-
ioral norms in ways that are socially acceptable. There are several challenges to 
designing a successful and sustainable peer-led behavior change intervention. 
First, HIV risk-reduction practices need to be socially acceptable, or linked in 
some way to a behavior that is socially rewarded. The behavior modifi cation 
must also be meaningful, and linked to the priorities of those in the target com-
munity (e.g. sex and drug use are highly meaning-endowed behaviors) in order 
to create motivation for behavior modifi cation. Since group concepts are often 
incorporated into an individual’s concept of self, promoting a group or collective 
social identity may also aid in behavior change. Creating effective diffusion of 
the intervention is also important, and relies on the selection of infl uential and 
connected  “ opinion leaders ”  to disseminate intervention messages to those in the 
target network who are not directly involved in the intervention. Furthermore, 
to enhance intervention stability, it is essential that the promoted behavior be 
valued and reinforced by the target community ( Latkin and Knowlton, 2005 ). 

   Social network members have a remarkable infl uence on the behavior of their 
peers, which is thought to result from norm formation and maintenance ( Latkin 
and Knowlton, 2005 ), and peer outreach programs are designed based on cognitive 
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consistency, social identity, social infl uence, and active learning theories ( Latkin 
et al ., 2003 ). From the theoretical perspective, personal, behavioral and envi-
ronmental factors interact in a dynamic way to produce human behavior, so 
interventions that promote behavior change cannot be implemented without con-
sidering all of these factors. However, because these factors are interrelated, it 
is possible to change human behavior by altering individuals ’  social conditions 
or improving their behavioral competencies. Therefore, successful interventions 
that utilize social cognitive theory can be designed to change attitudes, norms 
and values that exist in the larger community, and the social and environmental 
context of these risk behaviors in the community ( Pajares, 2002 ). 

  The success of these interventions is typically evaluated by examining group 
interactions and the interactions among individuals in a group (i.e., sexual risk-
taking behaviors and how people acquire, prepare, mix and share drugs) rather 
than through examination of individual risk behaviors. For example, successful 
network-oriented interventions have initiated behavior changes, reduced high-
risk behaviors, increased treatment readiness, and prevented HIV transmission 
among network members ( Needle  et al ., 1998 ). 

   Latkin and colleagues (2003) have demonstrated that social – cognitive –
 behavioral approaches to intervention that target inner-city drug users are most 
successful when they incorporate both social identity and peer outreach com-
ponents. Network-oriented interventions often identify key network members to 
relay HIV prevention messages and needle-cleaning materials and supplies to 
their sex and drug partners, family and friends, and other community members. 
These individuals, or  “ peer networkers ” , are usually members of the population 
or community at risk for HIV infection, or individuals who frequently interact 
with those at risk (i.e. current or former IDUs). They are selected because they 
share beliefs, attitudes, norms, behaviors or some other attribute with those at 
risk, and are recruited to help distribute health promotion information and mate-
rials in the community and/or to serve as positive social role models for the 
community ( Guenther-Grey  et al ., 1996 ). By changing their own behaviors and 
encouraging others in their social network to adopt safer-sex and -injection prac-
tices, peer networkers can initiate changes in the perceived social norms in the 
community, which may eventually lead to changes in actual community norms. 
According to social cognitive theory, when peer networkers distribute preven-
tion and education materials to members of their drug-using and sexual risk net-
works, they provide not only encouragement and positive social reinforcement, 
but also the means necessary to make behavior changes ( Guenther-Grey  et al ., 
1996 ). Furthermore, in an effort to maintain their credibility as a health edu-
cator, peer educators often reduce their own risk behaviors as well ( Latkin and 
Knowlton, 2005 ). 

  It is also important for outreach workers and peer educators to incorporate 
risk-reduction education for high-risk sex behaviors because (1) HIV-positive 
IDUs often engage in risky sexual behaviors that put their uninfected partners at 



Crystal M. Fuller, Chandra Ford and Abby Rudolph

324

risk for infection and (2) several studies have demonstrated a strong relationship 
between unprotected sex and HIV seroconversion among IDUs ( Kral  et al ., 1998 ; 
 Strathdee, 2003 ). According to a meta-analysis by Copenhaven and colleagues 
(2006), interventions that focused on drug and sexual behaviors equally were 
much more successful than those that focused on only one. 

   Developing countries like India ( Chatterjee  et al ., 1996 ;  Dorabjee  et al. , 1996 ) 
and Nepal (Maharajan and Singh, 1996) have also used former IDUs as peer 
educators in intervention programs. In some communities, peer educators func-
tion more as outreach workers than as peer educators. In other settings, most 
notably Australia, India and several European countries, drug users ’  organiza-
tions have formed to advocate on the behalf of IDUs. These unions are com-
prised of active drug users who work together to implement HIV prevention 
programs, including peer outreach, education, and needle-syringe exchange 
( Jose  et al ., 1996 ;  Sharan Society for Helping the Urban Poor, 1997 ).  

    Increasing syringe access 

    SEPs 

   Since unsafe injecting practices is the primary risk factor for transmission 
among IDUs, and access to sterile injection equipment is associated with safer 
injection practices, improved access to sterile syringes and injection equip-
ment is required to reduce the risk of infection in this population ( Vlahov and 
Junge, 1998 ; Rudolph  et al ., 2006). In 1984, the fi rst SEP was started by the 
Junky Union, a league of drug addicts, in response to an outbreak of HBV 
among Dutch IDUs ( Needle  et al ., 1998 ). While SEPs began as an experiment, 
they have become critically important to combat the spread of HIV and AIDS. 
Not only developed countries but also developing and transitional countries, 
such as Brazil, the Czech Republic, Hungary, India, Nepal, the Philippines, 
Poland, Russia, Thailand and Vietnam ( Needle  et al ., 1998 ), have implemented 
successful SEPs. 

   Most countries that were concerned about the spread of HIV among IDUs 
introduced SEPs to their already existing community-based outreach programs 
in the mid-1980s. However, it was not until the late 1980s that the United States 
established its fi rst SEP in Tacoma, Washington. Point Defi ance was established 
by an independent agent, and was probably the most successful SEP ever estab-
lished in the US. One of the factors that contributed to its success was its ability 
to establish trust between IDUs and the social service system. This trust and the 
rapport that developed between customers and clients often created a window 
of opportunity for IDUs to seek treatment. Anonymity was another extremely 
important component of Point Defi ance; IDUs were not required to provide 
their name or any form of identifi cation to participate in syringe exchange. 
Point Defi ance was also able to convince city offi cials that SEPs did not directly 
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contradict abstinence-based drug treatment programs  –  in fact, in the year fol-
lowing the program’s start, there was a 53 percent increase in the number of 
IDUs seeking drug treatment compared to the year before. The success of this 
project also demonstrates the importance of community and political support 
( Sherman and Purchase, 2001 ). 

   Other SEPs were established in Portland, San Francisco and New York City 
around the same time, but were not nearly as successful as Point Defi ance. New 
York City, for example, had one of the highest rates of HIV in the country, but 
struggled to establish an exchange large enough to meet the needs of its IDUs. 
In 1988 it attempted to implement its fi rst SEP but, due to the lack of politi-
cal and community support for harm-reduction strategies, New York City’s fi rst 
pilot needle exchange program was funded as a controlled clinical trial. The trial 
was designed to recruit a limited number of IDUs into a treatment group that 
would be permitted to exchange used needles and syringes for sterile ones, and 
to compare their progress with that of a control group not given the same access 
to clean paraphernalia. To be eligible to participate in this pilot program, IDUs 
had to (1) be over 18 years of age, (2) have previously applied to a drug rehabili-
tation program but been turned away because it was full, and (3) register at the 
health department. The program was unsuccessful, and its failure can be attrib-
uted to several factors  –  lack of political and community support; a single dis-
tribution center with limited hours of operation; lack of anonymity (IDUs were 
required to identify themselves to a government agency); and caps on enrollment 
( Anderson, 1991 ). 

   Overall, SEPs have successfully increased access to sterile syringes and 
provided a means for disposal. Access to SEPs has also been associated with 
reduced drug use ( Walters  et al ., 1994 ;  Vlahov and Junge, 1998 ) decreased inci-
dence and prevalence of HIV and other blood-borne infections ( Des Jarlais et al ., 
2000 ;  MacDonald  et al ., 2003 ), improved access to HIV prevention programs, 
lower rates of criminal activity, less needle-sharing and other high-risk injection 
behaviors ( Groseclose  et al ., 1995 ; Des Jarlais  et al ., 1996), and greater entry 
into and retention in drug treatment programs ( Strathdee et al ., 2006 ). Many 
SEPs also provide additional services, such as health education; alcohol swabs 
to prevent abscesses and other bacterial infections; condoms to prevent the trans-
mission of HIV and other sexually transmitted infections (STIs); on-site medical 
services; counseling and screening for tuberculosis, hepatitis B, hepatitis C, HIV 
and other infections; and referrals to substance-abuse treatment and other medi-
cal and social services. These additional services are important, especially since 
many drug users do not have health insurance (Stancliff, 2000) or fear being 
mistreated in the health-care system because of their drug use ( Miller  et al ., 
2001 ). SEPs can therefore link IDUs to health and social services to which they 
might not otherwise have access. This harm-reduction approach has successfully 
reduced many of the negative consequences associated with drug use, in a non-
judgmental way.  
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    Laws and regulations affecting SEPs 

   In some settings, laws and regulations that permit syringe possession are absent 
and therefore prevent these programs from meeting local needs ( Feldman and 
Biernacki, 1988 ;  Zule, 1992 ;  Booth  et al ., 1993 ;  Koester, 1994 ;  Bluthenthal and 
Watters, 1995 ). For example, the majority of US states have drug paraphernalia 
laws that make the possession or sale of anything intended for drug use illegal. 
By 1997, the possession of drug paraphernalia was criminalized in 47 states for 
this reason ( Gostin and Lazzarini, 1997 ). Qualitative studies consistently show 
that fear of being arrested for violating state laws that prohibit syringe posses-
sion deters IDUs from carrying their own syringes ( Feldman and Biernacki, 
1988 ;  Zule, 1992 ;  Booth  et al ., 1993 ;  Koester, 1994 ;  Bluthenthal and Watters, 
1995 ). Police harassment at SEP sites is also associated with decreased use of 
SEPs by IDUs ( Bluthenthal  et al ., 1997 ). Even where SEPs are legal, the crimi-
nalization of syringe possession creates a confl ict between public health recom-
mendations and law enforcement practices. In addition, since 1998 Congress has 
prohibited federal funding for programs that provide IDUs with access to sterile 
syringes, so SEPs rely on fi nancial support from local governments and private 
funders. Due to limited funding, SEPs have restricted hours of operation, and too 
few are located in urban centers. Because of their sparse locations, long travel 
distances present another barrier to syringe access. Although many states and 
municipalities in the United States have taken steps towards improving access to 
sterile syringes, the possession, distribution and sale of syringes remains a crim-
inal offense throughout much of the country. These legal and funding impedi-
ments restrict widespread utilization of these programs in the United States.  

    Pharmacies and health-care providers 

  Alternatively, IDUs can access syringes through pharmacies. Pharmacists are 
health-care professionals who can potentially provide discrete and confi dential 
information regarding disease prevention and safe disposal of syringes to all 
syringe customers. Pharmacies have access to needles, are already established 
in most communities, have longer and more convenient hours of operation than 
SEPs, can provide greater anonymity for syringe customers, and may attract those 
uncomfortable with SEPs or those who require syringes outside the hours of SEP 
operation. Additionally, pharmacies have the potential to build partnerships with 
community and local agencies that provide health services, promote safer injec-
tion and disposal practices, and offer information about drug treatment options. 

   In the UK, Australia and the Netherlands, pharmacies play an integral role in 
providing HIV prevention services to IDUs. Pharmacies in these countries have 
expanded their services and currently counsel IDU customers on safer sex and 
injection practices, furnish both syringes and injection equipment, provide a 
means for the disposal of used syringes, and dispense oral methadone for treating 
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opiate dependence. In Quebec, some pharmacies act as syringe exchange sites, 
and all pharmacies are required to indicate whether their injection equipment 
is for sale or exchange by displaying a logo. Some community pharmacists in 
Quebec also sit on advisory boards for community outreach programs, and others
provide IDU customers with referrals to these programs. 

  In the United States, 23 states have pharmacy regulations or practice guidelines 
that limit pharmacy sales of sterile syringes to IDUs, and several other states have 
regulations that limit or prohibit the sale, distribution and dispensing of syringes 
without a prescription ( Burris  et al ., 2002 ). Even in the states that have repealed laws 
and regulations banning the sale of sterile syringes to IDUs, syringe sales may be 
hindered by individual pharmacy policies and/or pharmacy managers or pharmacists 
who are reluctant to sell syringes to IDUs. For example, some pharmacies require 
syringe customers to show identifi cation, sign a register, or provide a reason for the 
purchase (Des Jarlais et al ., 1996). Collectively, these regulations deter IDUs from 
accessing sterile syringes and make it diffi cult to provide a sterile syringe for each 
injection, as is recommended by public health agencies in order to reduce the risk 
of transmitting HIV/AIDS and other infectious diseases. In an effort to counter the 
contribution that injection drug use has had on the HIV/AIDS epidemic, 11 states 
(Connecticut, Hawaii, Maine, Minnesota, New Hampshire, New Mexico, New York, 
Oregon, Rhode Island, Washington and Wisconsin) have implemented legislation to 
permit pharmacy sales of syringes without a prescription ( Pouget  et al ., 2005 ). 

  In 1996, the New York State Department of Health AIDS Advisory Council 
unanimously adopted a recommendation made by its Subcommittee on Harm 
Reduction to revise the Public Health Law to (1) expand syringe access by allow-
ing non-prescription pharmacy sales of syringes and syringe distribution by 
health-care facilities and health-care practitioners, and (2) require hospitals and 
nursing homes in New York State to accept used syringes. This public health law 
was referred to as the New York State Expanded Syringe Access Demonstration 
Program (ESAP), and was enacted by the legislatures in August 2000, imple-
mented in January 2001, and required an independent evaluation to be conducted 
to determine its continuance beyond 2003. According to the 2003 Final Evaluation 
Report to the Governor and State Legislature and other published studies: 

●      program utilization by pharmacies was initially slow, but increased over time 
(NYAM, 2003);  

●      syringe-sharing rates among IDUs declined ( Pouget  et al ., 2005 );  
●      needle-stick injuries decreased (Fuller  et al ., 2002);  
●      criminal activity dropped; and  
●      there was no increase in drug abuse (NYAM, 2003).    

  Additionally, New York City pharmacists ’  positive attitudes towards disease pre-
vention increased and negative attitudes decreased over the evaluation period 
(Rudolph et al ., 2006). 
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   States with similar legislations have reported consistent fi ndings. In 
Washington State, for example, it is legal to purchase syringes in pharmacies. 
It was found that IDUs who obtain most of their syringes from pharmacies are 
less likely to share injection equipment than those with other primary syringe 
sources (Calsyn et al ., 1995). Groseclose and colleagues (1995) also showed that 
when legal restrictions on both possession and purchase of syringes are removed, 
IDUs change their syringe purchasing practices and their syringe-sharing behav-
iors in ways that reduce HIV transmission. Similar to strategies that have been 
underway in Australia and the UK, US pharmacies may also be able to incorpo-
rate various harm-reduction strategies such as those that have proven successful 
in SEP venues. Currently, evaluation of expanded pharmacy services targeted to 
IDU syringe customers is underway in New York City (e.g., to include provision 
of referrals, and safe injection and disposal information).   

    Substance-abuse treatment 

   Substance-abuse treatment has also been pursued as a means to prevent HIV 
transmission, because drug users in treatment are less likely to inject drugs. 
Furthermore, those who continue with treatment tend also to reduce their high-
risk drug-related behaviors (i.e. syringe-sharing and high-risk sex), and are 
therefore less likely to acquire or transmit HIV ( Needle  et al ., 1998 ). Similarly, 
Friedman showed that participants in the National AIDS Demonstration 
Research treatment program were less likely to seroconvert than those out of 
treatment ( Friedman  et al ., 1995 ). Below, we provide summaries of pharmaco-
logic treatment options available to IDUs. 

    Opioid substitution pharmacotherapy 

   Methadone maintenance programs were fi rst implemented outside of the United 
States in the late 1980s in Australia and Europe (Ward, 1994;  Farrell  et al ., 
1995 ). Since then, programs have been established in Nepal, Vietnam, Thailand, 
Latvia, Lithuania, Poland, Slovenia, the Slovak Republic, Hungary, Bulgaria, 
Hong Kong and the Former Yugoslav Republic of Macedonia. Other small-
scale and pilot studies have been implemented in regions, such as Asia, Latin 
America, Eastern Europe, New Delhi, and the Newly Independent States ( Ball 
et al ., 1998 ). Even governments who initially had reservations about opioid sub-
stitution programs are now considering implementation of these programs to 
tackle the high rates of HIV transmission in their IDU populations. 

   Methadone maintenance programs do, however, have several limitations. 
First, agonist pharmacotherapy programs are not always appropriate, feasible or 
affordable in many developing countries, and in the United States only a limited 
number of spots are available. On any given day, approximately 85 percent of 
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IDUs in the United States are not enrolled in a drug treatment program ( Needle 
et al ., 1998 ). Second, individuals dependent on both heroin and cocaine present 
a unique challenge for HIV prevention strategies that promote drug treatment, 
since these individuals are much less likely to have successful treatment out-
comes (owing to high dropout rates, involuntary dismissal from treatment, and 
high rates of relapse) ( Needle  et al ., 1998 ). Cocaine users in methadone main-
tenance treatment also tend to have higher-risk injecting behaviors ( Reynaud-
Maurupt  et al ., 2000 ). Finally, there is no available drug treatment for cocaine 
injectors and crack smokers, who make up a high-risk group for HIV transmis-
sion. Therefore, many IDUs remain without viable treatment options.  

    Buprenorphine 

  While morphine and methadone are complete agonists, buprenorphine is a par-
tial mu-opioid agonist, which may make it more acceptable in countries with 
political and/or philosophical reservations about prescribing opioid agonist med-
ications. Buprenorphine has been shown to be an effi cacious alternative to meth-
adone for the treatment of opioid dependence, and has demonstrated its ability 
to decrease opioid use in IDUs in several studies. As a partial mu-opioid agonist, 
treatment with buprenorphine has several advantages over treatment with metha-
done. First, intravenous administration of buprenorphine, when combined with 
naloxone, causes symptoms similar to opioid withdrawal, making it an unlikely 
target for abuse among recovering addicts ( Sullivan  et al ., 2005 ). Additionally, 
while its effects increase with the dosage, they do so within a limited range, cre-
ating a greater margin of safety for its administration than methadone. 

   Its use was fi rst approved by France in 1996. Several years later, in 2000, the 
Drug Addiction Treatment Act permitted offi ce-based treatment with buprenor-
phine in the United States. In 2002, the Food and Drug Administration allowed 
buprenorphine to be prescribed in physicians ’  offi ces (e.g., addiction special-
ists, HIV medicine specialists, psychiatrists and primary-care physicians). It 
is becoming increasingly available internationally, and as of May 2004 it was 
approved for the treatment of opioid dependence in 37 countries ( Sullivan and 
Fiellin, 2005 ). 

  While few studies report changes in HIV risk behavior, such as in the fre-
quency of injection drug use, sharing of injection equipment, sexual behavior, 
overall HIV risk, or rates of HIV seroconversion, there is some evidence that 
HIV-positive IDUs taking buprenorphine are more adherent to their HIV medi-
cations than those who are not receiving buprenorphine ( Sullivan and Fiellin, 
2005 ). Just as with methadone maintenance, co-dependence on heroin and 
cocaine presents a challenge for HIV prevention, since these individuals are 
more likely to relapse and also tend to have higher-risk injecting behaviors. 
Similar to methadone, buprenorphine is not an effective HIV prevention strategy 
for those who inject cocaine or smoke crack. It is also important to note that 
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many IDUs have diffi culty in accessing medical care, do not have a primary care 
provider, and are unaware of buprenorphine providers in particular. Thus, drug 
treatment has not been an optimal HIV prevention strategy for high-risk IDUs 
(e.g., those who inject cocaine and who have diffi culty accessing buprenorphine 
providers), and therefore better treatment options are needed.   

    Anti-drug legislations 

   Many other countries have implemented abstinence-based treatment approaches 
to prevent HIV transmission. Although the rate of relapse is high, IDUs may 
benefi t from the HIV education, other prevention interventions and access 
to primary health care that they receive while in treatment ( Ball  et al ., 1998 ). 
Recognizing that risk reduction and improving an individual’s health status 
and social functioning are important steps along the way to abstinence, several 
community-based drug treatment programs in India, Sri Lanka and Thailand 
promote rehabilitation before detoxifi cation ( Ball et al ., 1998 ). 

   Other countries, such as China, have adopted a zero tolerance policy on drug 
use. Both drug traffi cking and drug abuse are illegal in China, and can lead to 
the death penalty. In China, there are approximately 1.14 million documented 
drug users, and about half of them inject drugs. Because many of these IDUs 
share needles, injection drug use is responsible for 42 percent of all HIV/AIDS 
cases reported thus far ( Qian  et al ., 2006 ). The Chinese government is currently 
targeting the drug abuse problem at several different levels. They have taken 
measures to (1) eliminate drug smuggling activities across borders by collabo-
rating with neighboring countries, (2) use anti-drug education campaigns to dis-
courage drug use, and (3) provide current drug users with drug detoxifi cation 
and harm-reduction services. In an era of globalization, it seems unlikely that 
China will eradicate its drug abuse problem solely by enforcing strict laws to 
prohibit drug use and smuggling. Successful HIV prevention interventions in 
other countries have demonstrated that governmental support, harm-reduction 
programs, and aid from non-governmental organizations are also needed.   

    Future directions 

  To date, most HIV prevention efforts have targeted individual-level fac-
tors such as risk behaviors; future research must aim to understand social, 
political and other contextual determinants of IDU and HIV infection among 
IDUs. Epidemiologic methods are expanding in ways that make the measure-
ment of these types of social and contextual factors feasible within epidemio-
logic research. In addition, the increasing globalization of commerce must be 
an important dimension of future research and intervention efforts, as high-
lighted by international drug-smuggling rings and the challenges facing China, 
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discussed earlier. IDUs are considered a socially marginalized population, and 
comprise of severely marginalized subpopulations (e.g., young IDUs, sexual 
and racial minorities) who are not likely to seek preventive services and may 
be systematically missed in research and interventions. Thus, future research 
and intervention efforts, should aim (1) to ensure the inclusion of these specifi c 
groups, (2) to utilize methods that are social network-oriented, and (3) to include 
features of the larger social environment which infl uence individual behavior. 
Pharmacologic advances should also be a priority for future intervention efforts. 
Currently, pharmacologic interventions typically accessed by IDUs are limited 
primarily to methadone, a synthetic narcotic. Finally, the National Institute on 
Drug Abuse recommends that future research strives to incorporate drug users 
into the broader diagnosis-based strategies for  early  detection of HIV infection 
and reduction of transmission risk (NIDA, 2006). This may include strategies 
that target IDUs prior to onset of injection drug use by identifying drug users 
at risk of becoming injectors, such as those who use heroin intranasally and/or 
smoke crack cocaine and reside in high-risk environments ( Fuller  et al ., 2004 ; 
 Vlahov  et al ., 2004 ).  
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  Approximately 2 billion people worldwide consume alcohol ( WHO, 2004 ) and 
200 million use illicit drugs annually ( UN, 2007 ), corresponding to about one-
third and 5 percent of the world’s population respectively. Alcohol use disorders 
are estimated to affect 76.3 million people ( WHO, 2004 ). According to United 
Nations estimates, 79.4 percent of those reporting drug use annually worldwide 
use cannabis, 12.5 percent amphetamine, 7.2 percent cocaine and 4.3 percent 
MDMA ( UN, 2007 ). Approximately 8 percent report using opiates, including 
heroin (5.6 percent) ( UN, 2007 ); however, most studies have not distinguished 
non-injection opiate use from injection, and therefore opiate use will not be dis-
cussed in the context of non-injection substance use (NISU). 

  It is important to note that the substances included in this chapter can be admin-
istered in a number of ways, and that not all studies query participants regarding 
how drugs are administered. There are many reports of cocaine ( De  et al ., 2007 ; 
Rhodes T.  et al ., 2007b) and methamphetamine ( Semple  et al ., 2004 ;  Pilowsky 
et al ., 2007 ;  Rawstorne  et al ., 2007 ) injection and, to a lesser extent, ketamine 
( Lankenau and Clatts, 2005 ) and GHB ( Teter and Guthrie, 2001 ). Individuals 
may also change their pattern of drug use over time, with non-injectors taking 
up injection use, and injectors discontinuing injection but maintaining drug use 
through other forms of administration ( Des Jarlais  et al ., 2007 ). Therefore, asso-
ciations between HIV prevalence and current or past NISU may be confounded 
by changes in drug-administration behavior. 

  Although injection drug use came to the forefront of the HIV epidemic as a 
risk factor for HIV transmission due to parenteral transmission, NISU is far more 
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common than injection drug use, and has been studied as a factor in increased 
risk for HIV infection in a number of studies, either directly or through increased 
risky sexual behavior. In addition, there is growing recognition that non-injection 
substance users are heterogeneous in terms of their patterns of substance use, with 
respect to frequency of use, types of drugs combined and motivations for use. 
Prevention of HIV through reduction and cessation of NISU has been less straight-
forward than with injection drug use, because direct parenteral HIV transmission 
is not present with NISU as it is in the setting of high-risk injection behaviors. 

   Concern over establishing causation has been expressed for studies examin-
ing associations between substance use and HIV risk.  Leigh and Stall (1993)  
addressed the methodological issues related to establishing causal associations 
between HIV risk and alcohol and drug use. Four types of studies examining 
associations between substance use and HIV risk were presented. Global associa-
tion studies demonstrate associations between drug or alcohol use in general, and 
HIV/STI incidence, prevalence or risk behaviors. Situational association studies 
demonstrate associations between use of alcohol and drugs at the time of sexual 
activity and sexual risk or disease outcome in general. While these types of stud-
ies do demonstrate association, they provide the weakest evidence for a causal 
association, because factors such as personality could confound the associations 
between drug use and risky sexual behaviors. In contrast, event-level analyses 
examine substance use and sexual risk-taking in the same event, demonstrat-
ing a direct link between the two behaviors, but still not ruling out psychosocial 
factors such as personality. A case-crossover design was also suggested, where 
events in which risky sexual behavior do and do not occur are compared for sub-
stance use in the same individual. Such analyses essentially control for all factors 
not measured on an individual, and are likely to be less susceptible to confound-
ing by unmeasured individual personality factors. Personality factors suggested 
to be the cause of both substance use and sexual risk, or to modify the asso-
ciation between substance use and HIV risk behaviors, include risky personality 
type ( Kokkevi  et al ., 1998 ;  Semple  et al ., 2000 ;  Irwin  et al ., 2006 ), sensation-
seeking and lack of impulse control ( McCoul and Haslam, 2001 ;  Ross  et al ., 
2003 ;  Lejuez  et al ., 2005 ;  Patterson  et al ., 2005 ), an excuse for unsafe sexual 
activity ( Rhodes, 1996 ;  Rhodes and Stimson, 1994 ) or an  “ escape ”  from self-
monitoring of sexual activity (       McKirnan  et al ., 1996, 2001 ; Ostrow, 1997). 

   In addition to personal characteristics, effects of substances on the user may 
also explain more direct associations between substances use and HIV/STI 
risk. A conceptual model of how drug use could lead to increased sexual risk 
explained risk in terms of drug effects on the user, including altered mental state, 
reduced sensation of pain, enhancement of sexual functioning, vasodilation, and 
administration ( Drumright  et al ., 2006a ). A number of qualitative and quantita-
tive studies examining the effects of drugs on their users support the hypoth-
esis that these effects could explain how drug use could be directly associated 
with HIV/STI risk and acquisition; however, different substances will have more 
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biological plausibility than others within this conceptual framework ( Drumright 
et al ., 2006a ). 

  While the current literature on substance use treatment for HIV prevention 
suggests that this may be an effective means of reducing HIV incidence, this 
area of research is still developing and many questions remain. In this chapter 
we examine current modalities of substance use treatment; the extent of the 
problem of alcohol and substance use, focusing mainly on studies done in the 
US; and evidence for associations between substance use and HIV/STI risk; and 
discuss the evidence that drug treatment could lead to HIV/STI prevention. 

    Types of interventions used to treat 
substance use problems 

  To better understand how substance use treatment may contribute to a reduction 
in HIV risk, a brief review of the most common substance use (including abuse) 
treatment approaches is indicated. Importantly, few programs employ just one of 
these modalities, and often combine multiple approaches in an effort to improve 
success. Programs also typically modify the approaches to individualize treatment 
plans, or to make the programs culturally appropriate for the target population. 

  Interventions to decrease substance use can be divided into pharmacothera-
pies and behavioral interventions, which may be used alone or in combination. 
Pharmacotherapies are medications that can be used for detoxifi cation, as main-
tenance to prevent individuals from relapsing to a particular substance, or to treat 
co-occurring health disorders that may be related to substance use. Pharma-
cotherapies may involve the use of aversive agents such as disulfi ram for alcohol 
disorders, agents of substitution such as methadone and buprenorphine for opiate 
disorders, and anti-craving agents such as naltrexone or acamprosate for alcohol use 
disorders. Behavioral interventions focus on modifi cation of substance use behaviors 
through a variety of methods, including personalized and group therapies, positive 
behavior reinforcement, recognition of events and feelings that may lead to sub-
stance use, and multiple other methods. Numerous behavioral interventions have 
been applied to reduce substance use, and some of the more frequently utilized 
applications for substance use treatment in HIV prevention are summarized below. 

   Cognitive behavioral therapy (CBT) is a psychotherapy based on modifying 
cognitions, assumptions, beliefs and behaviors, with the aim of infl uencing dis-
turbed emotions. It is widely used to treat various kinds of neurosis and psycho-
pathology, including mood disorders and anxiety disorders ( Gould  et al ., 1997 ). 
In the context of treatment of substance use, CBT can be used to address the 
motivations for substance use, and to help clients practice behavioral and cogni-
tive skills to cope with or avoid substance use. In this way, CBT is designed to 
help relapse triggered by both internal factors (e.g., craving, depression, anxi-
ety) and external factors (e.g., exposure to an environment where substance use 
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is taking place). CBT may also have the ability to assist in changing expectan-
cies related to use of particular substances. Variations of CBT are widely used 
in alcoholism treatment under the label  “ relapse prevention ” . The matrix model 
is an enhanced form of CBT, with an approach that integrates individual, group, 
family and community support modalities to assist with substance use behavior 
change ( Obert  et al ., 2000 ). 

   Motivational enhancement therapy (MET), also referred to as motivational 
interviewing (MI), is a patient-oriented counseling approach focusing on resolv-
ing ambivalence in order to treat substance abuse ( Miller, 1996, 2002 ). The focus 
of MET is to encourage patients to develop a negative view of their abuse, along 
with a desire to change their behavior. In MET, the therapist does not guide cli-
ents step-by-step through recovery, but instead strives to motivate them to use 
their own resources, through empathy, avoiding contradiction with the clients, 
and supporting self-effi cacy. Such strategies could also assist in changing out-
come expectancies related to substance use. 

  A twelve-step program is a set of guiding principles for recovery from addic-
tive, compulsive or other behavioral problems ( Chappel and DuPont, 1999 ). The 
twelve-step program was originally developed by the fellowship of Alcoholics 
Anonymous (AA) for recovery from alcoholism, but has been adapted as the 
foundation of other twelve-step programs such as Narcotics Anonymous. As 
summarized by the American Psychological Association, the Twelve Steps 
involve the following: admitting that one cannot control one’s addiction or com-
pulsion; recognizing a greater power that can give strength; examining past 
errors with the help of a sponsor (experienced member); making amends for 
these errors; learning to live a new life with a new code of behavior; and helping 
others that suffer from the same addictions or compulsions. 

   Contingency management (CM) is a type of treatment in which clients are 
rewarded (or, less often, punished) for their behavior, generally, for adherence 
to (or failure to adhere) to program rules and regulations or their treatment plan 
( Petry, 2000 ). CM is derived from an understanding that substance abuse dis-
orders represent reinforced operant behaviors learned over time, and that these 
operant behaviors can be altered using environmental consequences. There is an 
extensive literature demonstrating use of multiple stimuli in CM to effectively 
reshape behavior ( Bigelow and Silverman, 1999 ). CM for drug users, based on 
reward, operates under the premises that there is a normative response to positive 
effects of drug use, drug use is the failure of successful competition from other 
non-drug reinforcers to compete in the environment, and non-drug reinforcers 
can be introduced into the environment to successfully change behaviors. 

  Comparisons of substance use treatment interventions do not provide consistent 
evidence of superior effi cacy of one type of intervention over another (Quimette, 
1997;  Petry and Martin, 2002 ;  Prendergast  et al ., 2006 ), with the possible exception 
of some evidence supporting CM over CBT ( Rawson  et al ., 2002a ;  Shoptaw  et al ., 
2005 ). Additionally, a meta-analysis of intervention-control studies demonstrated 
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that drug treatment interventions were always more effective than no intervention 
or limited intervention, with very little difference in effect size by treatment modal-
ity ( Prendergast  et al ., 2002 ). 

   Given that substance treatment interventions in general tend to result in reduc-
tion or cessation of NISU for some individuals, and that some types of substance 
use have been associated with HIV risk behaviors, it is important to understand 
how substance use treatment could be used to prevent HIV transmission and 
acquisition among non-injection substance users. Associations between use of 
particular substances and HIV risk, and results of studies examining the effects 
of NISU treatment on HIV risk behaviors, are summarized below.  

    Alcohol 

  Alcohol is consumed in most countries in the world by a large proportion of 
adults ( WHO, 2007 ), with the exception of some Muslim countries ( WHO, 2004 ). 
Adult per capita  consumption of alcohol is greatest in the European region, fol-
lowed by the Americas, the African region, the Western Pacifi c, South East Asia, 
and the Eastern Mediterranean region ( WHO, 2004 ). In the United States (US), 
the National Survey on Drug Use and Health (NSDUH) indicated that more than 
half of the US population aged 12 and older reported current alcohol consump-
tion (i.e., drinking alcohol in the past month), with 23 percent engaging in binge 
drinking in the previous month ( SAMHSA, 2006 ). Binge drinking in the past 30 
days was common among US adolescents, with 8.9 percent of 14- to 15-year-olds, 
20 percent of 16- to 17-year-olds, 36.2 percent of 18- to 20-year-olds and 46.1 
percent of 21- to 25-year-olds reporting this drinking behavior. Following the peak 
in late adolescents, the proportion of people reporting binge drinking dropped. 

    Alcohol use and HIV risk 

  There is a vast scientifi c literature on alcohol use and sexual behavior. However, 
in the mid-1980s there was a shift in the literature from examining alcohol use 
and sexual behavior to examining the relation between drinking and specifi c 
HIV risk behaviors ( Hendershot and George, 2007 ). Effects of alcohol proposed 
to contribute to increased HIV risk behavior are disinhibition and impaired judg-
ment, alcohol myopia (i.e., narrowing of perception and cognition), and increased 
sexual arousal ( Bryant, 2006 ). Additionally, learned behavioral scripts (i.e., 
beliefs, behaviors and expectations leading up to sexual activity) and settings 
that combine sexually charged environments with alcohol consumption have also 
been suggested to contribute to increased HIV risk behaviors ( Bryant, 2006 ). 

   Controversy regarding the strength of the association between alcohol use and 
HIV risk behavior still exists. A recent review of the literature on alcohol use 
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and sexually transmitted infections (STIs) suggests that over half of studies dem-
onstrate a positive association between alcohol use and STI ( Cook  et al ., 2006 ). 
However, an earlier meta-analysis, examining event-level associations from 
studies of alcohol use and condom use, suggested that drinking may reduce con-
dom use at sexual debut, but not in recent sexual encounters or with new part-
ners ( Leigh, 2002 ). Notably, the amount of alcohol consumed was not always 
included in these studies, although this may be an important factor for increas-
ing risk behavior. 

  A number of studies examining sexual behavioral risk (i.e., condom use) and 
alcohol consumption have been conducted with a variety of study designs. Cross-
sectional studies demonstrate associations between unprotected vaginal inter-
course (UVI) and alcohol consumption ( Barthlow  et al ., 1995 ;  Baskin-Sommers 
and Sommers, 2006 ), UVI and heavy or binge drinking ( Graves and Leigh, 1995 ; 
 Malow  et al ., 2006 ;  Weiser  et al ., 2006 ; Coldiron, 2007), and unprotected anal inter-
course (UAI) and heavy drinking or binge drinking ( Ekstrand and Coates, 1990 ; 
 Woody  et al ., 1999 ;  Bouhnik  et al ., 2007 ;  Theall  et al ., 2007 ) among MSM. Studies 
examining alcohol use at the time of sexual activity also demonstrate associations 
between consumption and unprotected intercourse over the same time period among 
both heterosexuals ( Graves and Hines, 1997 ;  Myer  et al ., 2002 ;  Simbayi  et al ., 
2004 ;  Brown and Vanable, 2007 ;  Kalichman  et al ., 2007 ) and MSM ( Colfax  et al ., 
2004 ;  Hirshfi eld  et al ., 2004a ;  Rusch  et al ., 2004 ;  Celentano  et al ., 2006 ;  Irwin 
et al ., 2006 ). Although a number of studies have demonstrated associations between 
alcohol consumption and unprotected sexual activity, cross-sectional ( Klitzman 
et al ., 2000 ;  Shrier  et al ., 2001 ;  Guo  et al ., 2002 ;  Choi  et al ., 2005 ;  Raj  et al ., 
2007 ) and event-level ( Kingree  et al ., 2000 ;  Clutterbuck  et al ., 2001 ;  Leigh, 2002 ; 
 Kingree and Betz, 2003 ;  Morrison  et al ., 2003 ;  Morin  et al ., 2005 ;  Bailey  et al ., 
2006 ;  Springer  et al ., 2007 ) studies have also demonstrated a lack of association. 

  Studies have also examined associations between alcohol consumption and inci-
dent or prevalent HIV infection. Prevalent HIV infection has been associated with 
alcohol consumption among heterosexuals in different African countries ( Ayisi  
et al ., 2000 ;  Hargreaves  et al ., 2002 ;  Talbot  et al ., 2002 ;  Zuma  et al ., 2003 ;  Lewis 
et al ., 2005 ;  Mmbaga  et al ., 2007 ). Far fewer studies have reported on associa-
tions between alcohol use and HIV incidence. Among heterosexuals in Uganda, 
HIV seroconversion has been associated with alcohol use just prior to sexual 
activity ( Zablotska  et al ., 2006 ). Among 4295 MSM in 6 US cities, heavy alcohol 
use and use of drugs or alcohol during sex were associated with HIV incidence 
( Koblin  et al ., 2006 ). However, a number of longitudinal studies among MSM 
have also demonstrated a lack of association between heavy alcohol use (e.g., 
60 or more drinks per month, 5 or more drinks on occasion weekly) or binge use 
(i.e., 5 or more drinks on one occasion) and HIV seroconversion ( Ostrow  et al ., 
1995 ;  Chesney  et al ., 1998 ;  Weber  et al ., 2003 ;  Plankey  et al ., 2007 ). 

  A plethora of studies have also been published examining associations between 
STI incidence and prevalence and alcohol use. Studies have demonstrated global 
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associations between alcohol use and prevalent STI ( Chetwynd  et al ., 1992 ; 
 Bairati  et al ., 1994 ;  Ericksen and Trocki, 1994 ;  Zenilman  et al ., 1994 ; Gwati, 
1995;  Rakwar  et al ., 1997 ;  Cu-Uvin  et al ., 1999 ;  Ebrahim  et al ., 1999 ;  Bjekic 
et al ., 2000 ;  Feldblum  et al ., 2000 ; Miranda, 2000;  Cook  et al ., 2002 ;  Lewis 
et al ., 2005 ), heavy or binge drinking and prevalent STI ( Shafer  et al ., 1993 ; 
 Miller  et al ., 2001 ;  Thomas  et al ., 2001 ;  Hallfors  et al ., 2007 ), and current use of 
alcohol and incident STI ( Yadav  et al ., 2005 ) among heterosexual populations. 
However, many of these studies did not examine alcohol use over the same time 
period as STI risk. Fewer studies have demonstrated signifi cant situational or 
event-level associations between alcohol use and STI ( Morrison  et al ., 1997 ; 
 Molitor  et al ., 1998 ;  DiClemente  et al ., 2002 ;  Zachariah  et al ., 2003 ). A number of 
studies have also demonstrated a lack of association between alcohol use and STI, 
including prevalent STI and alcohol consumption ( Cotch  et al ., 1991 ;  Jamison  
et al ., 1995 ;  Celentano  et al ., 1996 ; Bjekic, 1997; Estebanez, 1997; Van den Eeden, 
1998;  Austin  et al ., 1999 ;  Boyer  et al ., 1999 ;  Cu-Uvin  et al ., 1999 ;  Ebrahim 
et al ., 1999 ;  Vuylsteke  et al ., 1999 ;  Kalichman  et al ., 2000 ; Lewis, 2000; 
 Radcliffe  et al ., 2001 ;  Shrier  et al ., 2001 ), binge drinking ( Ericksen and Trocki, 
1994 ;  Ellen  et al ., 1996 ;  Chokephaibulkit  et al ., 1997 ;  Boyer  et al ., 2006 ), and 
alcohol use just prior to sexual activity ( Kraft and Rise, 1994 ; Sanchez, 1996; 
 Molitor  et al ., 1998 ;  Noell  et al ., 2001 ) among heterosexuals, and alcohol use 
and STI among MSM ( Kim  et al ., 2003 ;  Hirshfi eld  et al ., 2004b ). 

  The vast number of studies of different design reporting differing results regard-
ing the associations between alcohol use and HIV risk behaviors, seroconversion 
and STI make it diffi cult to interpret the potential effects of alcohol treatment on 
HIV prevention. Reasons for discrepancies may include differences in how alco-
hol use was measured, variations in data collection or analyses with regard to the 
timing of alcohol use and sexual behavior, and differences in how the amount of 
alcohol consumed was measured or analyzed. The ambiguity of these studies sup-
ports the need for randomized controlled trials of alcohol treatment with HIV risk 
endpoints. 

    HIV prevention and alcohol treatment 

   Few studies have examined alcohol cessation as an intervention for HIV/STI 
prevention. Although many studies have demonstrated high-risk sexual behav-
iors and high HIV prevalence among people in alcohol treatment ( Windle, 1989 ; 
 Avins  et al ., 1994 ;  Scheidt and Windle, 1995 ;  Woods  et al ., 2000 ) and among 
heavy alcohol users ( Fisher  et al ., 2008 ), suggesting the need for alcohol treat-
ment, few published studies have reported on changes in HIV risk behaviors 
after alcohol treatment. A recent randomized control trial of an intervention 
comparing four sessions of MI to 12 sessions of MI plus CBT to test effi cacy for 
reductions in alcohol use and sexual risk behavior among HIV-uninfected MSM 



HIV Risk and Prevention for Non-injection Substance Users

347

revealed that those in the MI group had a greater reduction in drinking than those 
in the MI and CBT groups during intervention; however, both groups had equiv-
alent declines in drinking at 12-month follow-up ( Morgenstern  et al ., 2007 ). 
Additionally, both MI and MI  �      CBT groups demonstrated a greater reduction 
in alcohol consumption than MSM who declined treatment. Results of the effi -
cacy of this intervention on reducing HIV risk behaviors were not published in 
this report but will be available in a future manuscript, according to the authors. 
Additionally, in observational studies of people in alcohol treatment, reduc-
tions in risk behaviors have occurred from baseline to follow-up. Among 700 
self-identifi ed alcoholics recruited from 5 public alcohol treatment centers, all 
of which included HIV risk-reduction counseling,  Avins  et al . (1997)  found an 
overall 26 percent reduction in having sex with an injection-drug-using partner, 
a 58 percent reduction in the use of injection drugs, and a 77 percent improve-
ment in consistent condom use with multiple sexual partners after a mean of 
13 months ’  follow-up compared to baseline. Similarly, in an observational study 
of alcoholics in treatment, among those reporting sobriety after treatment there 
was a signifi cant reduction in HIV risk behaviors ( Scheidt, 1999 ). These studies 
suggest that alcohol treatment in general may decrease sexual risk behaviors. 

   Reduction in sexual risk behaviors, but not alcohol use, following intervention 
has also been observed. In a group randomized intervention trial of adolescent 
schoolchildren in the Kwa-Zulu Natal region of South Africa, a combination 
HIV and alcohol use intervention revealed a signifi cant reduction in alcohol use 
concurrent with sexual intercourse, and an increase in female students ’  refusal to 
engage in intercourse even in the absence of a reduction in alcohol use ( Karnell 
et al ., 2006 ). 

   It is important to note that individuals in many of these studies were classi-
fi ed as alcoholics and most were seeking treatment, whereas studies of sexual 
risk may have included drinking in general, binge drinking or alcoholism, so 
might not be directly comparable. It is also important to consider that interven-
tions may be more effective if tailored to specifi c needs of different groups. For 
example, among 921 patients entering alcohol treatment, prevalent HIV infec-
tion was associated with greater reports of alcohol impairment among hetero-
sexual men and women, but was associated with greater bar socializing among 
MSM ( Boscarino  et al ., 1995 ) – suggesting the need to examine contextual fac-
tors associated with alcohol consumption and sexual risk behavior, and incorpo-
rate the fi ndings into treatment programs. 

   Studies demonstrating reductions in sexual risk behaviors when treating 
alcohol dependence using pharmacotherapy are lacking. Currently, three phar-
macotherapies that are approved for treatment of alcohol disorders appear to be 
effective in assisting in alcohol treatment and relapse prevention ( Garbutt  et al ., 
1999 ;  Kiefer and Mann, 2005 ;  Tambour and Quertemont, 2007 ). Disulfi ram is an 
alcohol deterrent medication, which acts through inhibiting alcohol dehydroge-
nase. Naltrexone has been used successfully to reduce alcohol craving, amount 
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of alcohol used and relapse. Acamprosate has been effective in maintaining 
alcohol abstinence ( Mann  et al ., 2004 ). In addition to these medications, many 
other pharmacotherapies are currently being tested. Studies aimed at reducing 
HIV risk through alcohol cessation that consider evaluating the use of pharma-
cotherapies either alone or in conjunction with behavioral therapies are currently 
in progress.   

    Non-alcohol substance use 

  About 5 percent of the world’s population uses illicit substances other than alco-
hol ( UN, 2007 ). In the US in 2006, 8.3 percent of the population reported cur-
rent illicit substance use (i.e., use in the past 30 days) and 9.2 percent reported 
substance dependence within the last year ( SAMHSA, 2006 ). Non-alcohol sub-
stance use differs from alcohol use in that most non-alcohol substances are ille-
gal worldwide and are used illicitly by more well-defi ned groups of individuals. 
Patterns of use and populations using differ across substances. 

   Studies examining associations between substance use and HIV/STI risk can 
be divided among those that examine specifi c substances, substance use in gen-
eral, or broad categories of substances (such as club drugs or stimulants). While 
studies examining illicit substance use in general are not ideal, as different sub-
stances may have a lesser or greater association with HIV risk than others, it is 
important to understand how treatment in general may affect one’s HIV risk. As 
with alcohol use, establishing both a direct association between substance use 
and HIV risk and demonstrating risk behavior changes after treatment are criti-
cal to understanding the effect that NISU treatment may have on preventing HIV. 

   Most studies examining unspecifi ed or mixed (e.g., combination) drug use and 
HIV risk have examined global associations. In cross-sectional studies, mixed 
or general substance use has been associated with increased risk of UAI among 
MSM ( Woody  et al ., 1999 ;  Fernandez  et al ., 2005b ;  Operario  et al ., 2006 ), HIV 
serodiscordant UAI ( Chesney  et al ., 2003 ;  Morin  et al ., 2005 ) and youth, even 
exchanging sex for money or drugs ( Edwards  et al ., 2006b ). Unprotected inter-
course has also been associated with general substance use at the time of sexual 
activity among both MSM ( Purcell  et al ., 2001 ;  Darrow  et al ., 2005 ) and adoles-
cents ( Hallfors  et al ., 2007 ) and in a case-crossover analysis comparing episodes 
of sexual activity with and without condom use among MSM ( Colfax  et al ., 
2005 ). Associations between substance use and HIV acquisition have also 
been reported. In a nested case–control analysis, use of nitrites or cocaine was 
associated with an increased risk of HIV seroconversion in adjusted analyses 
( DiFranceisco  et al ., 1996 ). Similarly, among 4295 HIV-uninfected MSM from 
6 cities in the US, after 48 months of follow-up HIV seroconversion was associ-
ated with use of drugs or alcohol before sex ( Koblin  et al ., 2006 ). Fewer stud-
ies have reported a lack of association between general substance use and HIV 
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risk, including those examining substance use and UAI among MSM ( Klitzman 
et al ., 2000 ), HIV prevalence among men in Peru ( Lama  et al ., 2006 ), UVI 
among adolescents ( Guo  et al ., 2002 ) and condom use at last sexual encounter 
( Palen  et al ., 2006 ). Additionally, among 134 15- to 21-year-olds with substance 
abuse disorders in Pittsburgh, taking drugs just prior to sexual activity was not 
associated with condom use in an event-level analysis ( Bailey  et al ., 2006 ). 

  Studies also demonstrate reductions in sexual risk behaviors associated with 
substance use interventions that are not necessarily focused on a specifi c sub-
stance. A three-arm intervention trial with MET-like qualities reported signifi cantly 
less substance use in general (i.e., type of substance was unspecifi ed), increased 
condom use, and increased abstinence from sexual activity ( St Lawrence  et al ., 
2002 ). Similarly, a non-randomized intervention based on using problem-solving 
therapy among adolescent male substance users in jail revealed that, compared 
to no intervention, those who participated in facilitator-guided discussion of sub-
stance use and sexual risk were more likely to report increased condom use; how-
ever, drug use behaviors did not change ( Magura  et al ., 1994 ). In a non-controlled 
multisite study of adolescents, substance use treatment in general also resulted in 
half of patients reporting a reduction in sexual risk behaviors ( Joshi  et al ., 2001 ). 
Among women in South Africa, a randomized trial of an adapted evidence-based 
intervention revealed reductions in substance use and sexual risk behaviors 
1 month post-intervention regardless of treatment arm ( Wechsberg  et al ., 2008 ), 
suggesting that interventions that reduce substance use may also have an effect on 
sexual risk behaviors. 

   Lasting effects of sexual risk reduction have varied between studies. In a pilot 
intervention to reduce sexual risk behaviors and substance among HIV infected 
youth (16- to 25-years-old) using MET, and a medical care control group with 
no intervention, results immediately following the intervention demonstrated 
that there were no signifi cant differences between groups by substance use; how-
ever, the MET group showed a signifi cant reduction in unprotected sex and viral 
load, due to medication adherence, over the control group ( Naar-King  et al ., 
2006 ). Reports at 6 and 9 months post-intervention revealed sustained reductions 
in viral load and reductions in alcohol consumption in the MET group over the 
controls; however, the reduction in sexual risk behavior was not sustained (Naar-
King, 2007). 

    Amphetamine and methamphetamine 

  Amphetamine and methamphetamine (referred to collectively as metham-
phetamine for the remainder of this chapter) are derived from ephedrine and 
pseudo-ephedrine. The greatest producer of methamphetamine worldwide has 
historically been the US ( UN, 2007 ); however, restrictions on the precursor sub-
stances in the US and Canada have more recently shifted production to Mexico 
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( UN, 2007 ), which is estimated to control 70–90 percent of US methampheta-
mine production and distribution ( Brouwer  et al ., 2006 ). 

  Methamphetamine use is reported by 5.8 percent of the US population 12 years 
of age and older, and 0.3 percent have reported use in the last 30 days ( SAMHSA, 
2006 ). More men in the US report recent methamphetamine use than women 
(0.4 percent versus 0.2 percent respectively) ( SAMHSA, 2006 ). While use has 
increased throughout the US, methamphetamine is still more common in the West 
compared with other US regions ( SAMHSA, 2006 ), and more common among 
specifi c populations, including MSM ( Koblin  et al ., 2003 ;  Thiede  et al ., 2003 ). 

    Methamphetamine use and HIV risk 

  Methamphetamine has been reported to increase sexual confi dence ( Semple  et al ., 
2002 ;  Green, 2003 ;  Halkitis  et al ., 2005a ) and libido ( Buffum, 1982 ;  Gorman 
et al ., 1997 ;  Semple  et al ., 2002 ); enhance sexual function ( Diaz  et al ., 2005 ; 
 Halkitis  et al ., 2005a ); reduce the experience of pain ( Green, 2003 ;  Halkitis 
et al ., 2005a ); prolong sexual encounters and increase the number of encounters 
over the intoxication period ( Green, 2003 ); dry the genital and rectal mucosa 
and decrease physical sensitivity ( Shoptaw and Reback, 2007 ); and alter the 
user’s mental state, including judgment and decision-making ( McKim, 2003 ). 
Hypersexuality has also been ascribed as a prominent effect of methampheta-
mine use ( Green, 2003 ;  Green and Halkitis, 2006 ), and stimulant users frequently 
report that sex and substance use always or often go together ( Gorman  et al ., 
1997 ;  Shoptaw  et al ., 1998 ;  Semple  et al ., 2002 ;  Parsons  et al ., 2004 ). 

  Of all NISU, use of methamphetamine has been most consistently associated 
with risky sexual behavior and HIV seroconversion. Due to the high prevalence 
of both methamphetamine use ( Stall  et al ., 2001 ;  Koblin  et al ., 2003 ;  Thiede  
et al ., 2003 ;  SAMHSA, 2006 ) and HIV among MSM ( CDC, 2007 ), most studies 
of methamphetamine use and HIV risk have been conducted within this popula-
tion. Most cross-sectional studies examining sexual risk behavior and metham-
phetamine use among MSM have demonstrated at least a two-fold increase 
in risk behavior associated with use, including elevated risk of UAI in general 
( Mattison  et al ., 2001 ;  Buchacz  et al ., 2005 ;  Celentano  et al ., 2006 ;  Chiasson 
et al ., 2007 ;  Fernandez  et al ., 2007 ;  Spindler  et al ., 2007 ; Rhodes S. D.  et al ., 
2007) and elevated risk of UAI when used at the time of sexual intercourse ( Rusch 
et al ., 2004 ). Studies of methamphetamine use and serodiscordant sexual activ-
ity have demonstrated associations with both general use of methamphetamine 
within the time period of UAI ( Colfax  et al ., 2001 ;  Bolding  et al ., 2006 ;  Brewer 
et al ., 2006 ) and use just prior to sexual activity ( Mansergh  et al ., 2006 ;  Vaudrey 
et al ., 2007 ). Conditional analyses, in which sexual activity with and without drug 
use is examined, thereby controlling for unmeasured individual level factors, have 
also found increased risk associated with methamphetamine use ( Colfax  et al ., 
2004 ;  Drumright  et al ., 2006b ;  Koblin  et al ., 2007 ). 
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   Methamphetamine has also been associated with HIV seroconversion, includ-
ing in studies that controlled for sexual risk behaviors and other potential con-
founders. Causes for this association remain unknown, but may include potential 
unmeasured behavioral cofactors (more prolonged or traumatic sex), misreport-
ing of risk behavior, or possible direct effects of methamphetamine that increase 
risk of infection (such as effects on the immune system). At least seven longitu-
dinal studies have demonstrated associations between methamphetamine use and 
HIV seroconversion ( Burcham  et al ., 1989 ;  Page-Shafer, 1997 ;  Chesney  et al ., 
1998; Weber  et al ., 2003 ;  Buchbinder  et al ., 2005 ;    Koblin  et al ., 2006 ;  Plankey 
et al ., 2007 ). Methamphetamine use among MSM has also been associated with 
early syphilis infection ( Wong  et al ., 2005 ), lifetime STI history (Rhodes S. D.  
et al ., 2007), self-reported incident STI ( Hirshfi eld  et al ., 2004b ) and biologically 
confi rmed STI ( Kim  et al ., 2003 ). 

   In addition to numerous studies among MSM that consistently demonstrate 
associations between HIV risk or acquisition and methamphetamine use, studies 
also demonstrate associations between methamphetamine use and increased viral 
load ( Ellis  et al ., 2003 ), decreased adherence to antiretroviral therapy ( Reback 
et al ., 2003 ), and higher likelihood of acquiring a drug-resistant strain of HIV 
( Colfax  et al ., 2007 ;  Gorbach  et al ., 2008 ). Additionally, studies have demon-
strated that methamphetamine use in association with sexual activity may be 
more common among HIV-infected MSM than among those who are uninfected 
( Semple  et al ., 2002 ;  Halkitis  et al ., 2005b ). These studies suggest that metham-
phetamine may be having an effect on the HIV epidemic over and above its role 
in contributing directly to HIV risk behaviors. 

  Although few studies of methamphetamine use and sexual risk have been con-
ducted among heterosexual populations, the majority demonstrate signifi cant 
associations. Among adolescents, methamphetamine use has been associated with 
a decreased likelihood in reporting condom use in national studies, including the 
Youth Risk Behavior Survey ( Springer  et al ., 2007 ) and Add Health ( Iritani et al ., 
2007 ). Among 258,567 adult non-IDU HIV testers in California ( Molitor  et al ., 
1998 ), men who had sex with women and reported using methamphetamine during 
sexual activity were signifi cantly less likely to report condom use during vaginal or 
anal intercourse. Similarly, in the same study, women who used methamphetamine 
during sexual activity were signifi cantly less likely to report condom use during 
vaginal or anal intercourse with a man. Additionally, in a national US study of het-
erosexual men, methamphetamine was also associated with a greater likelihood of 
trading sex for money and having had anal sex with female partners ( CDC, 2006 ). 

   Some studies have reported no association between methamphetamine use and 
HIV risk behaviors ( Purcell  et al ., 2001 ;  Harawa  et al ., 2004 ;  Choi  et al ., 2005 ). 
However, not only do the majority of published studies that include methamphet-
amine as a risk factor for HIV or HIV-related behaviors demonstrate signifi cant 
associations, but direct association between methamphetamine use and increased 
sexual risk behavior among MSM is also supported by qualitative studies in 
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which participants report a direct effect between use of methamphetamine, sex-
ual desire, and acting upon that desire ( Green, 2003 ;  Reback  et al ., 2004 ;  Green 
and Halkitis, 2006 ). Thus, the preponderance of evidence suggests the existence 
of a very strong direct association between methamphetamine use and HIV risk.  

    HIV prevention and methamphetamine treatment 

   Most studies demonstrate that methamphetamine treatment is associated with 
decreased HIV risk behaviors. In a non-randomized study of 58 MSM entering 
a 12-step program for methamphetamine use, Crystal Meth Anonymous, partici-
pants reported a reduction in UAI from 70 percent at baseline to 24 percent after 
3 months ’  participation ( Lyons  et al ., 2006 ). Similarly, a study of 147 drug-using 
MSM in San Francisco who were non-randomly assigned to a group counseling 
and a 12-step program, or a group counseling and 12-step program with a safer-
sex intervention, demonstrated a reduction in UAI from baseline through 1 year 
of follow-up regardless of treatment group ( Stall  et al ., 1999 ). 

  Among MSM randomized to four different interventions, focusing on contin-
gency management (CM), cognitive behavioral therapy (CBT), culturally sensitive 
CBT for MSM, or a combination of CM and CBT, sexual risk behavior was signifi -
cantly decreased a year following initiation of the intervention among participants 
reporting a reduction in methamphetamine use ( Shoptaw  et al ., 2005 ).  Jaffe  et al . 
(2007)  assessed temporal changes in methamphetamine use, depression symptoms 
and unprotected anal intercourse in this same sample of MSM, demonstrating that 
participants with the greatest downward trajectory in methamphetamine use, as ver-
ifi ed through urine testing, reported the greatest and most rapid decreases in depres-
sive symptoms and sexual risk behaviors. Tailoring these interventions to be more 
socially appropriate for MSM demonstrated the greatest reduction in sexual risk 
behaviors ( Shoptaw  et al ., 2005 ). The CBT control group reported the most meth-
amphetamine use over the 16 weeks; the tailored gay-specifi c group reported a more 
rapid decrease in methamphetamine use than the other participants. Additionally, in 
qualitative interviews with a subset of the same men, individuals reported changes 
in attitudes toward the role of methamphetamine use in their sex lives ( Reback  et al ., 
2004 ). Prior to receiving drug-use interventions, methamphetamine was described 
as a sex drug and the participants described an inability to control their sexual needs. 
However, after completing the intervention, methamphetamine use was reduced 
and participants viewed themselves as having control over their sexual choices. 
Similarly, among 784 methamphetamine users participating in a trial comparing 
two interventions – a matrix model versus treatment as usual – completion of the 
treatment program, regardless of the intervention, was signifi cantly associated with 
reductions in HIV-related sexual risk behaviors ( Rawson  et al ., 2008 ). Additionally 
after 3 years follow-up, participants reported decreased sexual risk, which was pro-
portionately associated with decreased methamphetamine use. These studies suggest 
that high-risk behaviors often decreased with decreasing use of methamphetamine. 
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   In contrast to these studies, a randomized clinical trial of CBT for meth-
amphetamine use among 214 regular users in the Greater Brisbane Region of 
Queensland and Newcastle, New South Wales, had no effect on HIV risk-taking, 
despite improvements in stage of change and substance use, benzodiazepine use, 
tobacco smoking, polydrug use, injecting risk-taking behavior, criminal activity 
level, and psychiatric distress and depression level ( Baker  et al ., 2005 ). However, 
baseline sexual risk behavior was not reported, making it unclear whether the 
study was suffi ciently powered to detect a change in this variable. 

   In addition to studies examining methamphetamine-use reduction or cessation 
for HIV prevention, interventions to prevent HIV risk behaviors among active 
methamphetamine users, which do not focus on drug cessation, have also been 
conducted. A randomized attention control trial containing three arms, interven-
tion based on motivational interviewing, intervention plus follow-up booster and 
attention control, enrolled 451 HIV-uninfected heterosexual methamphetamine 
users to determine the effects of an intervention focusing on sexual risk reduc-
tion, but not on cessation of substance use ( Mausbach  et al ., 2007a ). Participants 
in the intervention groups reported signifi cant decreases in the number of unpro-
tected sexual acts and signifi cant increases in the number of protected sexual acts 
as compared to the attention control group over the study period. Similarly, in 
a randomized control trial among HIV-infected methamphetamine-using MSM, 
those receiving the behavioral intervention reported more protected sexual acts 
than did those in the attention control group 6 and 12 months post-intervention 
( Mausbach  et al ., 2007b ). In both studies, participants in the intervention groups 
reported greater self-effi cacy of condom use than did attention controls. While 
less than optimal retention rates limit drawing fi rm conclusions from these data, 
these important results suggest that, even in the absence of cessation, metham-
phetamine users can reduce sexual risk behaviors following intervention. 

  While there are no approved pharmacotherapies for methamphetamine depend-
ence ( Srisurapanont  et al ., 1999 ), testing of potential agents, including a number 
of medications used to treat a variety of psychiatric conditions, is an area of active 
research ( Galloway  et al ., 1996 ;  Shoptaw  et al ., 2006 ). Pharmacotherapies may have 
potential for advancing methamphetamine treatment, including minimizing severe 
withdrawal symptoms ( McGregor  et al ., 2004 ) and preventing the high relapse rates 
observed in behavioral interventions ( Brecht  et al ., 2000 ). There are several current 
pharmacotherapy trials underway examining sexual risk behavior change in addi-
tion to reductions in methamphetamine use (Colfax, unpublished data). 

    Cocaine 

  Approximately 14 million people worldwide use cocaine annually. Although a 
strong decline in coca cultivation was observed between 2000 and 2006, produc-
tion of cocaine has remained stable ( UN, 2007 ). In the US, approximately 1 percent 
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of the population reported using cocaine in 2006 30 percent of cocaine users 
reported crack cocaine use ( SAMHSA, 2006 ). Men (1.4 percent) were more 
likely to report cocaine use than women (0.6 percent). 

    Cocaine use and HIV risk 

  As with methamphetamine, cocaine has been reported to give the user increased 
feelings of self-confi dence, increase sexual desires and libido, and alter the user’s 
mental state ( Rawson  et al ., 2002b ). Additionally, higher prevalence of cocaine 
use has been reported among MSM than among heterosexual men ( Cochran  
et al ., 2004 ). In the NSDUH ( SAMHSA, 2006 ), the general population reported 
1 percent prevalence of cocaine use in the previous year compared to 37 percent 
1-year prevalence among MSM in the venue-sampled National HIV Behavioral 
Surveillance (NHBS) (Sanchez, 2006). Similar high prevalence has been 
reported in other studies of MSM as well ( Stall  et al ., 2001 ;  Koblin  et al ., 2003 ; 
 Thiede  et al ., 2003 ). 

  Associations between cocaine use and high-risk behaviors for HIV infec-
tion or HIV incidence and prevalence have been reported in numerous studies 
of MSM and heterosexuals. In studies examining risk behaviors among MSM 
who were both HIV-infected and -uninfected, use of cocaine in general ( Molitor 
et al ., 1999 ;  Celentano  et al ., 2006 ), and just prior to or during sexual activ-
ity ( Celentano  et al ., 2006 ), has been associated with increased risk of UAI. 
Additionally, a study examining risk behaviors among HIV-infected MSM from 
across the US found that UAI with an HIV-uninfected or serostatus unknown 
partner was associated with crack cocaine use ( Denning and Campsmith, 2005 ). 
Among heterosexuals, cocaine use has also been associated with decreased con-
dom use ( Braithwaite and Stephens, 2005 ;  Szwarcwald  et al ., 2005 ;  Springer 
et al ., 2007 ). Additionally, buying and selling sex for money or drugs has been 
associated with cocaine use among adult heterosexuals ( Edwards  et al ., 2006a ; 
 Weiser  et al ., 2006 ;  Raj  et al ., 2007 ), adolescents ( Fullilove  et al ., 1993 ) and 
MSM ( Newman  et al ., 2004 ). 

   Event-level analyses have also demonstrated associations between cocaine 
use and sexual risk behaviors. Among 327 homeless or runaway youth in 
Washington, DC, crack cocaine use at their last sexual encounter was signifi -
cantly associated with unprotected intercourse ( Bailey  et al ., 1998 ). In a case-
crossover study of MSM, conditional analyses using the participant as his own 
control demonstrated that use of cocaine and other substances just prior to sex-
ual activity was signifi cantly associated with serodiscordant UAI, and such risk 
was decreased in the absence of cocaine use ( Colfax  et al ., 2004 ). 

  Prevalent HIV infection among MSM has also been associated with cocaine 
use ( Bautista  et al ., 2004 ), crack cocaine use ( Edlin  et al ., 1994 ;  Harawa  et al ., 
2004 ;  McCoy  et al ., 2004 ;  Pechansky  et al ., 2006 ), and cocaine use before or dur-
ing sex ( Lama  et al ., 2006 ). Studies also report signifi cant associations between 
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cocaine use and STI prevalence among heterosexual populations ( DeHovitz 
et al ., 1994 ;  Molitor  et al ., 1998 ;  Buchacz  et al ., 2000 ). As in the case with 
methamphetamine, while the causal factors remain unknown, longitudinal stud-
ies among MSM have demonstrated signifi cant associations between HIV sero-
conversion and cocaine use ( Chesney  et al ., 1998 ;  Weber  et al ., 2003 ;  Plankey 
et al ., 2007 ). Additionally, in a nested case-control study of 76 MSM who 
seroconverted and 380 matched controls from a longitudinal HIV seroconver-
sion study in Chicago, use of cocaine during the follow-up period was associ-
ated with increased risk of HIV seroconversion ( Ostrow  et al ., 1995 ). Qualitative 
reports also indicate that cocaine use may lead to increased HIV risk behaviors 
( Lichtenstein, 1997 ;  Djumalieva  et al ., 2002 ;  Essien  et al ., 2005 ). 

  Some studies also demonstrate a lack of association between cocaine use and 
HIV or HIV risk behaviors. In cross-sectional studies, cocaine use just prior to 
sexual activity was not associated with UAI among MSM ( Mattison  et al ., 2001 ), 
general cocaine use was not associated with condom use among drug recovery 
patients ( Raj  et al ., 2007 ), and cocaine use was not associated with UAI during 
the same time period MSM ( Purcell  et al ., 2001 ;  Rusch  et al ., 2004 ). Additionally, 
cocaine use during sexual activity was not associated with condom use in a large 
cohort of men and women receiving HIV testing in California ( Molitor  et al ., 
1998 ). In case-control studies, lack of association between cocaine use and self-
reported STI incidence ( Hirshfi eld  et al ., 2004b ) or clinically diagnosed rectal 
gonorrhea ( Kim  et al ., 2003 ) among MSM has been reported. Thus, while the 
evidence is not quite as compelling as it is for methamphetamine, many well-
designed studies demonstrate an association between cocaine use and sexual risk.  

    HIV prevention and cocaine treatment 

   Studies among cocaine-using populations suggest that cessation of cocaine 
use may be associated with a reduction in risk behaviors. Among 487 cocaine-
dependent individuals assigned to four different treatment groups – group 
counseling, individual and group counseling, CBT, or support expressive 
therapy – reduction in cocaine use from an average of 10 days per month to 1 
day per month was associated with a 40 percent decrease in sexual risk behaviors 
( Woody  et al ., 2003 ). Reductions in cocaine use and sexual risk behaviors were 
similar regardless of treatment group. Similarly, among 620 African-American 
women who used crack cocaine, all treatment groups reported reduced substance 
and reduced sexual risk behaviors at follow-up ( Wechsberg  et al ., 2004 ). In a 
non-randomized study of sexual risk behavior change following cocaine treat-
ment, completion of a matrix model-based intervention for cocaine cessation that 
did not contain HIV counseling resulted in signifi cant reduction of sexual risk 
( Shoptaw  et al ., 1997 ). Among individuals entering or interested in substance use 
treatment who reported cocaine use, a study comparing the effects of substance 
use treatment on those with antisocial personality disorder to those without 
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revealed a signifi cant reduction in cocaine use and sexual risk behaviors in both 
groups from baseline ( Compton  et al ., 1998 ). These studies suggest that cocaine 
use treatment in general may have positive effects on reducing sexual risk behav-
iors of those seeking treatment. Studies of cocaine-using individuals undergo-
ing methadone treatment for heroin use ( Cottler  et al ., 1998 ;  Magura  et al ., 
1998 ;  Robles  et al ., 1998 ;  Broome  et al ., 1999 ;  Latka  et al ., 2005 ) and of injec-
tion cocaine users ( Schroeder  et al ., 2006 ) also report sexual risk behavior 
reduction after treatment; however, these studies are diffi cult to interpret in the 
context of NISU, as injection drug use is also reported. 

  As is true for methamphetamine, no effective pharmacotherapy agents have 
been identifi ed for cocaine treatment, but this is an active area of research ( de 
Lima et al ., 2002 ;  Vocci and Ling, 2005 ;  Sofuoglu and Kosten, 2006 ). As phar-
macotherapies for cocaine become available, it will be important to study the 
effects of cocaine cessation on sexual risk behavior in studies employing these 
pharmacotherapies.   

    Polydrug use 

   Polydrug use (i.e., use of more than one drug in a given time period) is impor-
tant when considering substance use treatment for HIV prevention. Perceived 
effi cacy of intervention trials may be confounded if cessation of one substance is 
replaced by use of another. Additionally, polydrug users may require specifi cally 
tailored interventions for greater effi cacy. 

  Polydrug use is frequently reported among various populations of substance 
users, including substance-using MSM ( Mansergh  et al ., 2001 ;  Lee  et al ., 2003 ; 
 Banta-Green  et al ., 2005 ;  Clatts  et al ., 2005 ;  Fernandez  et al ., 2005a ;  Bolding  et al ., 
2006 ;        Drumright  et al ., 2006b, 2007 ;  Halkitis  et al ., 2007 ;  Lampinen  et al ., 2007 ) 
and rave and circuit party attendees ( Boys  et al ., 1997 ;  Lenton  et al ., 1997 ;  Colfax 
et al ., 2001 ;  Gross  et al ., 2002 ). Additionally, cocaine users ( Prinzleve  et al ., 2004 ) 
and methamphetamine users (       Degenhardt  et al ., 2004, 2007 ;  Bolding  et al ., 2006 ; 
 Martin  et al ., 2006 ;  Halkitis  et al ., 2007 ;  Herman-Stahl  et al ., 2007 ) often report 
polydrug use. Simultaneous polydrug use (i.e., use of more than one substance on 
the same occasion) has also been reported among a number of drug-using groups, 
including alcoholics ( Martin  et al ., 1996 ;  Staines  et al ., 2001 ), rave attendees ( Boys 
et al ., 1997 ;  Tossmann  et al ., 2001 ;  Barrett  et al ., 2005 ) and adolescents (Martin, 
et al., 1993; Martin et al., 1996; Collins, et al., 1998). 

   Simultaneous polydrug use or concurrent drug administration and order of 
drug administration may be important in regulating the amount of a particular 
drug used. For example, among college students alcohol was used in greater 
quantities when used in combination with cocaine than when used alone ( Barrett 
et al ., 2006 ). Additionally, specifi c combinations of drugs, such as methamphet-
amine and erectile dysfunction medications (e.g., Viagra, Levitra, Cialis), may 
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increase the probability of risky sexual activity. Similarly, polydrug users of 
any type may be more likely to practice higher-risk behaviors for HIV insection 
than single-drug users. Among adolescents, polydrug use has been associated 
with inconsistent condom use and trading sex for money or drugs ( Castrucci 
and Martin, 2002 ). Risk behaviors identifi ed among polydrug-using MSM 
include a greater number of visits to a bathhouse or sex-club ( Stall  et al ., 2001 ), 
increased risk of UAI ( Operario  et al ., 2006 ), and increased likelihood of UAI 
with partners after HIV diagnosis (Patterson, et al., 2005). In addition to asso-
ciations between high-risk behavior and polydrug use, studies suggest that poly-
drug-using MSM may practice riskier sexual behavior than single-drug using 
MSM ( Patterson  et al ., 2005 ;  Drumright  et al ., 2007 ). Among Hispanic MSM 
in Miami, polydrug users were more likely than those reporting use of a sin-
gle drug to report sex under the infl uence of drugs ( Fernandez  et al ., 2005a ). 
Additionally, among 261 HIV-infected MSM who reported methamphetamine 
use, those who were heavy polydrug users (used drugs other than marijuana and 
nitrites in combination with methamphetamine) reported more HIV-uninfected 
and serostatus-unknown partners than those who were light or single-drug users 
( Patterson  et al ., 2005 ).   

    Use of other substances and HIV risk 

   Many substances that have been studied to determine associations between use 
and HIV risk behaviors have not been well studied in treatment settings with 
regard to HIV prevention, and therefore data on changes in sexual risk behaviors 
after treatment are not available. However, it is important to assess studies of use 
and risk behaviors to determine whether cessation or prevention of use of these 
substances could be effective for HIV prevention. 

    Popper or nitrite use and HIV risk 

  While most national surveys do not measure  “ popper ”  or volatile nitrite inhalant 
use, research studies report high use among some MSM populations ( Mansergh 
et al ., 2001 ;  Koblin  et al ., 2003 ;  Thiede  et al ., 2003 ). Additionally, multiple stud-
ies among MSM over the past 25 years have demonstrated signifi cant independ-
ent associations between nitrite use and HIV risk. Poppers have been reported to 
increase sexual desire ( Newell  et al ., 1985 ;  Haverkos and Dougherty, 1988 ) and, 
as vasodilators, relax anal sphincter muscles ( French and Power, 2001 ), poten-
tially facilitating sexual activity – particularly, receptive anal sex. In a variety 
of studies, nitrite use has been associated with UAI among MSM ( Strathdee  
et al ., 1998 ;  Ekstrand  et al ., 1999 ;  Woody  et al ., 1999 ;        Colfax  et al ., 2001, 2004 ; 
 Mattison  et al ., 2001 ;        Purcell  et al ., 2001, 2005 ;  Parsons  et al ., 2003 ;  Choi  et al ., 
2005 ;  Brewer  et al ., 2006 ). 
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  Some studies have also quantifi ed risk by increasing use of nitrites. In a case-
control analysis of 495 MSM in San Francisco, where cases were AIDS-diagnosed 
patients and controls were HIV-uninfected MSM from the same neighborhood, 
heavy nitrite inhalant use ( � 65  “ hits ”  per month) was associated with AIDS diag-
nosis, but mild nitrite use ( � 65  “ hits ”  per month) was not ( Moss  et al ., 1987 ). 
In a longitudinal study of 337 MSM in San Francisco, HIV seroconversion was 
associated with consistent nitrite inhalant use over the course of the study period, 
but not with recent adoption of nitrite use ( Chesney  et al ., 1998 ). Additionally, 
studies have also demonstrated signifi cant associations between nitrite use and 
HIV seroconversion ( Ostrow  et al ., 1995 ;  Weber  et al ., 2003 ;  Koblin  et al ., 2006 ; 
 Plankey  et al ., 2007 ;  Macdonald  et al ., 2008 ). 

   Some studies report no signifi cant association with nitrite use ( Kim  et al ., 
2003 ;  Harawa  et al ., 2004 ;  Lampinen  et al ., 2007 ). Taken as a whole, however, 
the literature strongly indicates that use of nitrites is an independent cofactor 
for HIV risk. Nevertheless, no known studies have examined the association 
between cessation of nitrite use and reduction in HIV risk behaviors. Twenty-fi ve 
years into the HIV epidemic, this remains cause for concern.  

    Marijuana use and HIV risk 

  After alcohol, marijuana is the most widely used drug, with approximately 160 
million cannabis users worldwide ( UN, 2007 ). According to NSDUH reports of 
marijuana use in the US in 2006, 6.0 percent of the population aged 12 or older 
had used it in the last 30 days ( SAMHSA, 2006 ). 

   Marijuana may both have mind-altering properties (which may reduce judg-
ment) and enhance sexual pleasure ( Green  et al ., 2003 ). Studies of marijuana 
use and HIV risk vary by population studied. A large number of studies on 
marijuana use and HIV risk have been conducted among adolescents, reveal-
ing independent associations between marijuana use and prevalent STI (       Boyer 
et al ., 1999, 2000 ;  Kingree and Phan, 2001 ;  Liau  et al ., 2002 ;  Mertz  et al ., 2000 ; 
 De Genna  et al ., 2007 ), unprotected intercourse ( Barthlow  et al ., 1995 ;  Kingree 
and Phan, 2001 ;  Guo  et al ., 2002 ;  Liau  et al ., 2002 ;  Springer  et al ., 2007 ), and 
unprotected intercourse when used at the time of the sexual event ( Kingree 
et al ., 2000 ;  Kingree and Betz, 2003 ). However, a number of studies among ado-
lescents have also demonstrated a lack of association between marijuana use and 
HIV risk, including no association with condom use over the same time period 
( Bailey  et al ., 1998 ;  Crosby  et al ., 2003 ) or condom use at a particular sexual 
event ( Bailey  et al ., 1998 ). 

  While marijuana use is reported by a high proportion of MSM ( Stall  et al ., 
2001 ;  Koblin  et al ., 2003 ;  Thiede  et al ., 2003 ), few studies report an association 
between use of marijuana and HIV risk, especially after controlling for other 
substance use and other potential confounders. In cross-sectional studies among 
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MSM, use of marijuana just prior to sexual activity has been associated with 
receptive UAI ( Celentano et al ., 2006 ), and UAI with serodiscordant or status 
unknown partners ( Clutterbuck  et al ., 2001 ). However, lack of association 
between marijuana use and HIV risk among MSM has been reported in studies 
examining marijuana use and UAI ( Woody  et al ., 1999 ;  Mattison  et al ., 2001 ; 
 Colfax  et al ., 2001 ;  Purcell  et al ., 2001 ;  Choi  et al ., 2005 ) and HIV seroconver-
sion ( Ostrow  et al ., 1995 ;  Koblin  et al ., 2006 ). 

  Most studies of marijuana use and HIV risk behaviors among MSM demon-
strate a lack of association, but mixed results from studies of adolescents suggest 
this substance may play a different role in HIV risk behaviors in these overlapping 
populations. Studies of adolescents and MSM also differ by controlling for use of 
multiple substances; studies demonstrating signifi cant associations between mari-
juana use and HIV risk among adolescents often did not report on substance use 
other than marijuana and alcohol use. Future studies of marijuana use and sexual 
risk among adolescents should control for all types of substance use, to assist in 
developing a better understanding of the true associations between marijuana use 
and HIV risk. 

    Other substance use and HIV risk 

   In 2006, about 0.1 percent of the US population aged 12 years and older reported 
LSD use and 0.2 percent reported methylenedioxymethamphetamine (MDMA) 
or ecstasy use in the last 30 days ( SAMHSA, 2006 ). National data were not 
available on gamma-hydroxybutrate (GHB) or ketamine. 

  Among adolescents MDMA use has been associated with decreased condom 
use ( Springer  et al ., 2007 ), and among MSM MDMA use has been associated with 
UAI ( Klitzman  et al ., 2000 ;  Rusch  et al ., 2004 ;  Choi  et al ., 2005 ). MDMA use 
has also been associated with HIV seroconversion among MSM ( Burcham  et al ., 
1989 ;  Plankey  et al ., 2007 ). In contrast, lack of association has been demonstrated 
between MDMA use and self-reported incident STI ( Kim  et al ., 2003 ;  Hirshfi eld 
et al ., 2004b ) and HIV seroconversion among MSM ( Weber  et al ., 2003 ). 

   Fewer data are available on HIV risks related to use of ketamine, GHB and 
LSD, and most studies have demonstrated a lack of association with HIV risk, 
including studies examining UAI and ketamine ( Mattison  et al ., 2001 ) or GHB 
use ( Ostrow  et al ., 1995 ;  Colfax  et al ., 2001 ;  Mattison  et al ., 2001 ;  Choi  et al ., 
2005 ) and HIV seroconversion and hallucinogen use among MSM ( Chesney 
et al ., 1998 ). However, among young MSM in Vancouver, use of ketamine and 
GHB at the time of sexual activity was associated with UAI over the same time 
period ( Rusch  et al ., 2004 ). 

   Given the limited number of studies presenting specifi c results on MDMA, 
GHB, ketamine and LSD use and HIV risk, it is diffi cult to determine the effect 
treatment may have on HIV transmission. It appears that most studies that control 
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for multiple other-substance use, especially alcohol, stimulants and poppers, fi nd 
no signifi cant associations between use of these other substances and HIV risk. 
In addition, we are aware of no interventions that have specifi cally examined 
whether treating these substances reduces HIV risk.   

    Conclusions 

   Given the high prevalence of substance use reported within populations at risk for 
HIV infection and the number of studies demonstrating signifi cant associations 
between high-risk sexual behavior and substance use – particularly use of meth-
amphetamine, cocaine and poppers, and perhaps alcohol – substance-use treat-
ment appears to be a logical intervention for HIV prevention. Studies examining 
the association between substance-use treatment and sexual risk-taking behavior 
indicate that substance-use treatment is linked with reductions in HIV risk. 

  There is a need, however, to focus more research on prevention and treatment 
of substance use in populations at risk for HIV. Work on determining effective 
primary substance-use prevention efforts remains in its infancy. The limited 
research on the role NISU plays in the heterosexual HIV epidemic, particularly 
among African-Americans, is striking, and cause for concern. However, even 
among populations as extensively studied as MSM substance users, very few 
people are accessing substance-use treatment services. In the (NHBS) System, 
for instance, only 16 percent of MSM substance users reported ever access-
ing treatment services ( Sanchez  et al ., 2006 ), demonstrating the great need to 
increase availability and access to treatment in this population. In addition, while 
most interventions have focused on heavy substance users, there is increasing 
recognition of the need to develop interventions for persons who use substances 
only episodically, and for whom episodic use is associated with increased HIV 
risk. Reports from current substance users suggest that more interventions are 
needed and would be welcomed ( Menza  et al ., 2006 ;  Brems and Dewane, 2007 ). 

  Twenty-fi ve years into the HIV epidemic, we continue to observe HIV trans-
mission among MSM and increases in transmission among heterosexual popu-
lations in the US ( CDC, 2007 ). Given the compelling evidence that NISU can 
result in increased HIV risk, and treatment can diminish these risks, greater 
efforts to identify the most effective NISU treatment programs for HIV preven-
tion must be made. HIV prevention efforts should prioritize research to identify 
effective treatment interventions, and make effective substance-use treatment 
available to those most in need.  
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      ‘ Namaskar! Ami jaunokarmi. ’  [Greetings! I am a sex worker.] 

 This is how Kamla (name changed), a sex worker from a red light district in 
Kolkata, India, greets visitors at the offi ce of the sex workers ’  project, where she is 
a peer educator. She has come a long way since she began sex work, a profession 
which she did not admit to earlier as it was looked down upon by the general com-
munity and invited harassment from local goons and policemen. The empowerment 
of sex workers has led to more effective HIV prevention in the community. 

   In every region of the world sex workers are a critical group in the HIV trans-
mission dynamics, and effective interventions with sex workers are an important 
component of comprehensive HIV control strategies. Sex workers are both at 
high risk because of multiple sexual partners, and highly vulnerable because of 
environmental and structural barriers that prevent them from accessing preven-
tion services and having control over their activities. There is extensive global 
experience in HIV prevention among sex workers, and an essential package of 
proven effective interventions has been defi ned. Most interventions in sex work-
ers, however, despite being effective, have had little impact on HIV transmission 
dynamics in countries simply because they are implemented on such a small 
scale that most sex workers who need prevention services do not have them 
available. Addressing this  “ prevention gap ”  is the major challenge in HIV pre-
vention in sex workers ( Global HIV Prevention Working Group, 2007 ) .

  Sex workers are usually defi ned as men or women having sex in exchange for 
money or its equivalent ( Harcourt and Donovan, 2005 ). Sex work can be clas-
sifi ed as  “ direct ”  (open, formal) or  “ indirect ”  (hidden, clandestine, informal). 
Direct sex workers are typically men or women who do defi ne themselves as 
sex workers, and earn their living by selling sex. Indirect sex workers are men or 
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women for whom sex work is not the primary source of income. They do not self-
identify as sex workers, and often work outside of known venues for sex work. 

  In many developing countries male purchase of commercial sex is a social 
norm, and married men purchase sexual services on a regular basis, with 20–40 
percent of men acknowledging occasionally having sex with sex workers ( Wilson 
et al ., 1991 ;  Aklilu  et al ., 2001 ;  Morison  et al ., 2001 ). Because of their high rate 
of partner change, sex workers have been considered an epidemiologic  “ core 
group ”  that accounts for a disproportionate amount of STI/HIV transmission 
in a community ( Plummer  et al ., 1991 ;  Thomas and Tucker, 1996 ). As a result, 
interventions targeting sex workers have the potential to slow down the HIV epi-
demic in the general population. Some authors suggest that the relative impor-
tance of core groups to the spread and maintenance of HIV within the population 
will change over time, decreasing as HIV levels become higher in the general 
population ( Wasserheit and Aral, 1996 ;  Blanchard, 2002 ). However, the high lev-
els of STIs and HIV among sex workers underline the importance of continu-
ing interventions among sex workers and their clients. Even if the epidemic has 
spread beyond the core groups, prevention among people with high rates of part-
ner change is likely to reduce transmission overall ( Morris and Ferguson, 2006 ; 
 Chen  et al ., 2007 ). STI prevalence among miners in South Africa was found to 
decrease following an intervention among local sex workers ( Steen  et al ., 2000 ). 
High levels of condom use among sex workers and their clients in countries 
such as Benin, Thailand and Cambodia are likely to have slowed the epidemic 
( Rojanapithayakorn and Hanenberg, 1996 ;  Morison  et al ., 2001 ).

  We will address the issues related to commercial sex in four sections in this 
chapter: (1) an overview of the epidemiology, HIV risk and vulnerability among 
sex workers; (2) the elements of effective interventions; (3) the intervention gap; 
and (4) some model programs illustrating these approaches. 

    Epidemiology, HIV risk and vulnerability among 
sex workers 

   High HIV prevalence levels have been found among sex workers all over the 
world where they face multiple risks, including multiple sexual partners, low 
levels of condom use and high STI prevalence. In addition, sex workers are often 
not in a position to control these risk factors, because of the environment and 
context in which they live. 

    Epidemiology of HIV among sex workers 

   Since the very beginning of the HIV epidemic, female sex workers have been 
among the populations most affected. As early as 1985, 62 percent of female 
sex workers in Nairobi, Kenya, were found to be HIV infected (Simonson  et al ., 
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1990), and in 1988 in Kinshasa, DRC, 35 percent of femmes libres  tested posi-
tive for HIV ( Nzila  et al ., 1991 ). In the late 1980s and early 1990s, rates as high 
as 88 percent and 89 percent were found among sex workers in Butare, Rwanda, 
and in Abidjan, Côte d’Ivoire, respectively ( Hunt, 1989 ;  Ghys  et al ., 2002 ). 

   In concentrated but also in generalized epidemics, HIV prevalence has been 
revealed as considerably higher among sex workers compared to the gen-
eral population (see  Figure 14.1   ). In Niger, 28 percent of female sex workers 
in the Tenere Dessert were found to be HIV-positive in 1997, while HIV sero-
prevalence among the Touareg population was reported at less than 1 percent 
( Gragnic  et al ., 1998 ). In two cities in Papua New Guinea, 10 percent of the 
female sex workers were HIV-positive in 1998–1999 – 10 times the prevalence 
found among the general population ( Mgone  et al ., 2002 ). The four-cities study 
in sub-Saharan Africa found that the difference in prevalence remained, even 
with the high rates in the general population. The prevalence rates of HIV were 
75 percent vs 30 percent in Kisumu (Kenya), 69 percent vs 23 percent in Ndola 
(Zambia), 55 percent vs 3 percent in Cotonou (Benin) and 34 percent vs 8 per-
cent in Yaoundé (Cameroun) for female sex workers versus general population 
respectively ( Morison  et al ., 2001 ). 

  As expected, high HIV prevalence rates are accompanied with high lev-
els of other STIs, as presented in  Table 14.1   . While not as numerous as female 
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 Table 14.1         STI prevalence among female sex workers in selected countries 

   Country, place  Sex-worker 
population

 Year  Syphilis 
%

 NG a

%
 CT b

 % 
 HSV-2 c

 % 
 HIV
%

 Ref. 

   Benin, Cotonou  Self-identifi ed  1997–1998  4  12  4  91  55   Morison  et al ., 2001  

   Cameroun, Yaoundé  Self-identifi ed  1997–1998  23  18  18  84  34   Morison  et al ., 2001  

   Kenya, Kisumu  Self-identifi ed  1997–1998  11  13  8  94  75   Morison  et al ., 2001  

   Zambia, Ndola  Self-identifi ed  1997–1998  42  15  9  87  69   Morison  et al ., 2001  

   South Africa, 
Johannesburg 

 Self-identifi ed  1996–1997  25  23  8  –  46   Dunkle  et al ., 2005  

   Thailand, Chiang Rai  Brothel based  1991–1994  13  23  24  78  47   Limpakarnjanarat 
et al ., 1999  

   China, Yunnan  Reeducation center  1999–2000  9  38  59  65  10   Chen  et al ., 2005  

   Indonesia, Kupang  Brothel based  1999  19  22  36  – d   –   Ford and Wirawan, 2005  

   India, Surat  Red light district  2000  23  17  8  –  43   Desai  et al ., 2003  

   Phillippines, Cebu  Registered and 
unregistered 

 1994–1995  –  23  22  –  –   Wi  et al ., 2006  

   Papua New Guinea  Self-identifi ed  1998–1999  32  36  31  –  10   Mgone  et al ., 2002  

   Victoria,     Australia  Brothel  based  1999–2001 –   1  3  –  –   Morton, 2002  

 Street  1999–2001  –  1  7  –  –   Morton, 2002  

   Russia, Moscow  Female detainees 
admitting SW 

 2001  41  29  28  –  3   Khromova, 2002  

   Bolivia, La Paz  Brothel based  1992–1995  15  26  17  –  –   Levine  et al ., 1998  

   Peru, Lima  Registered  1991–1992  2  8  14  82  1   Sanchez  et al ., 1998  

  Notes:
a  Neisseria gonorrhoeae  
b  Chlamydia trachomatis  
c  HSV-2: Herpes simplex virus, type 2  
d  –: not tested 
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sex workers, some males and transgenders also sell sex, predominantly to men. 
 Table 14.2    summarizes some HIV prevalence data among males and transgenders 
in different settings. Bisexual behavior is common among male sex workers, so 
they can act as a conduit for infections to pass between heterosexual, homosexual 
and bisexual populations ( Morse  et al ., 1991 ).  

    HIV risk among sex workers 

  The lifetime probability of a sex worker becoming infected by HIV is high due 
to multiple risk factors, including a high number and turnover of partners, low 
levels of condom use, high STI prevalence, unsafe practices such as douching 
and use of inappropriate lubricants, and injecting drug use. 

  The main focus of HIV prevention efforts among sex workers has been on 
increasing knowledge and access to condoms. In settings where no (or inadequate) 

 Table 14.2      HIV prevalence among male (MSW) and transgender sex workers 
(TSW)

   Country, 
place

 Population  Year  Number  HIV %  Ref. 

   Spain, 19 
cities

 MSW and TSW 
attending testing 
clinics

 2000–2002  418  12   Belza, 2005  

   UK, London  MSW, dedicated 
clinic service 

 1994–1996 
 1997–1999 
 2000–2003 

 156 
 223 
 257 

 14 
 6 
 9 

  Sethi  et al ., 
2006

   Italy, Rome  TSW, community 
recruited 

 1997–1998  40  20   Verster  et al ., 
2001

   The 
Netherlands,
Amsterdam

 TSW 1993  25  24   Gras  et al ., 
1997

   Thailand, 
Chiang Mai 

 MSW  2002 241  20   Kunawararak 
et al ., 1995  

   Indonesia, 
Jakarta 

 TSW, 
community
recruited MSW, 
community
recruited 

 2002  250  22   Pisani  et al ., 
2004

 4 

   Côte 
d’Ivoire, 
Abidjan

 MSW attending 
HIV testing 
services 

 2006  65  35  Personal 
communication
(BV)
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prevention programs are implemented, condom use may be still very low. Only 15 
percent and 13 percent respectively of the female sex workers in Gouangxi and 
Zhengzhou, China, for instance, reported consistent use of condoms with their 
clients ( Wang  et al ., 2005 ). Some 43 percent of transgender and 56 percent of 
male sex workers reported condom use with their most recent client in Indonesia 
(Pisani, 2004). Fortunately, these low levels of condom use are no longer the norm 
in many settings, at least for sex with paying clients. However, sex workers are 
usually less likely to use condoms with their non-paying partners than with their 
clients ( Pickering  et al ., 1993 ;  Nguyen  et al ., 2005 ). The level of intimacy and 
emotional ties with the sexual partner, regardless of assessed risk, seem an impor-
tant factor for condom use in both studies. 

  STIs are another major factor affecting HIV transmission ( Rottingen  et al ., 
2001 ). This relationship between STI and HIV transmission was fi rst documented 
among sex workers in Kinshasa, showing that both ulcerative and non-ulcerative 
STI enhanced HIV transmission ( Laga  et al ., 1993 ). More recently, it became clear 
that Herpes Simplex Virus-2 (HSV-2), in particular, plays an important role in 
facilitating HIV transmission ( Freeman  et al ., 2007 ). The presence of HSV-2 and 
other genital infections among female bar/hotel workers in Moshe, Tanzania, led 
to an increased HIV incidence ( Kapiga  et al ., 2007 ). Because of their high rate 
of partner change, sex workers are highly exposed to STI, which in turn further 
increases their risk of and vulnerability to HIV. Incidence rates of STIs randing 
from 38 percent per year to 10 percent per month have been reported from Africa 
and Asia ( Siraprapasiri  et al ., 1991 ;  Willerford  et al ., 1993 ).  Table 14.1  summa-
rizes some of the STI and HIV prevalence rates in female sex workers in different 
countries. The prevalence of HIV may be still low in some settings, but, given the 
high prevalence of STIs and the fact that STIs facilitate the sexual transmission of 
HIV, coupled with high sexual partner change, the potential for the further spread 
of HIV is clearly present ( van den Hoek  et al ., 2001 ;  Ford and Wirawan, 2005 ). 

  Unsafe practices such as douching, the use of vaginal drying agents and the 
use of inappropriate lubricants also play a role in increasing HIV risk among sex 
workers. Vaginal douching using substances such as soap, toothpaste or com-
mercial antiseptics is common practice by many female sex workers, who often 
believe this may protect them against pregnancy, STIs or HIV ( Fonck  et al ., 2001 ; 
 Reed  et al ., 2001 ;  Wang  et al ., 2005 ). Vaginal drying agents are used in settings 
where there is a cultural preference for a dry rather than a lubricated vagina ( Kun, 
1998 ). However, there is evidence that frequent vaginal douching and vaginal dry-
ing agents may increase a woman’s susceptibility to sexually transmitted agents 
( Mann  et al ., 1988 ;  Brown  et al ., 1993 ;  Zhang  et al ., 1997 ;  McClelland  et al ., 
2006 ). Mineral oil lubricants may affect condom integrity and cause condom rup-
ture ( Rojanapithayakorn and Goedken, 1995 ). Despite this, there is still a substan-
tial proportion of sex workers using oil-based lubricants or no lubricants at all. In a 
study among male and female sex workers in the Netherlands, 9 percent used oil or 
Vaseline™ as a lubricant ( de Graaf  et al ., 1993 ). In a study in Jakarta, Indonesia, 
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only 13 percent of the transgender and 15 percent of the male sex workers had ever 
used water-based lubricant gel ( Pisani  et al ., 2004 ). 

   In some geographic areas, sharing unclean needles is a more important 
route of HIV transmission among sex workers than is unprotected sex. In Asia, 
Europe, North America and Latin America, there is a substantial overlap between 
injecting drug use (IDU) and commercial sex. Prevalence studies among sex 
workers in these regions have shown that HIV infection is much higher in IDU 
than in non-IDU sex workers, as shown in  Figure 14.2   . In addition to the HIV 
risk caused by sharing unclean equipment, one study showed that drug-using sex 
workers were about half as likely to use condoms as those who didn’t use drugs 
( MAP, 2005 ). 

  Typology of sex work correlates with risk of HIV, and therefore is useful for 
program planners. When comparing direct versus indirect sex workers, regis-
tered versus clandestine sex workers, risk profi les differ considerably. A study in 
Vietnam showed that direct sex workers had more clients, reported less consist-
ent condom use and more previous STIs, and had more IDU clients, and were 
thus more at risk for HIV infection than indirect sex workers ( Minh  et al ., 2004 ). 
In Senegal, unregistered sex workers had fewer clients, and a lower HIV preva-
lence but a higher syphilis and gonorhoeae prevalence as compared to registered 
sex workers ( Laurent  et al ., 2003 ). In Accra in 1997–1999, the prevalence of 
HIV among female sex workers was nearly 50 percent, varying from 26 percent 
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among street-based sex workers to 74 percent among home-based sex workers 
working in red-light areas ( Asamoah-Adu  et al ., 2001 ). The prevalence of HIV 
among brothel-based compared to non-brothel-based female sex workers was 
47 percent and 13 percent in a study in Thailand ( Limpakarnjanarat  et al ., 1999 ). 
Understanding those different types of sex work allows program managers to 
better target the interventions, giving priority to those at highest risk.  

    Vulnerability of sex workers 

   Different levels of economic need and working circumstances affect the sex 
workers ’  autonomy and ability to respond to health promotion messages 
( Harcourt and Donovan, 2005 ). Some of the sex workers in the informal or ille-
gal settings operate in a covert or clandestine fashion, making them the hardest 
to reach with interventions, as they are scattered and usually deny involvement in 
sex work. Stigmatization, criminalization and violence, debt and fi nancial need, 
and exploitation further contribute to the vulnerability of sex workers. Therefore, 
it is important to understand sex-work settings, the power structures surrounding 
it, and sex workers ’  needs when designing sex-worker interventions. 

   Sex workers are usually a stigmatized and marginalized group in society. They 
are often blamed for the breakdown of the traditional family, epidemics of STIs 
and HIV/AIDS, escalating crime, and the subversion of youth ( Rekart, 2005 ). 
This results in the social isolation of sex workers, leading to their inability to 
access legal, social and health services for themselves and their family members. 
Sex workers often face a judgmental attitude in the service providers, which fur-
ther decreases access to services. Male and transgender sex workers face a dou-
ble stigma: that of being a sex worker, and that of being a man who has sex with 
men. In Spain, for instance, it is known that male sex workers use health services 
less than female sex workers, and that they show a higher tendency to hide their 
commercial sexual relations ( Belza, 2005 ). 

  Sex work, or some aspect of it (such as soliciting), is illegal in many countries, 
resulting in the criminalization of sex workers ( Vanwesenbeeck, 2001 ;  UNAIDS, 
2002 ). Even if prostitution is legal, sex workers can be treated as criminals. 
Criminalization leads to violence from clients, pimps and local goons, and police 
harassment. This may take the form of bribes to let off detained sex workers, and 
violence – including sexual violence and even gang rape at police stations. In 
Moscow, women are arrested under administrative codes for  “ petty hooliganism ”  
or for not possessing the correct documents ( Platt, 1998 ). This system is open 
to abuse by the police, who use the ambiguity of the legislation to enrich them-
selves fi nancially through bribes, or by taking sexual services ( Dehne  et al ., 2000 ). 
Violence is found throughout the industry, and sometimes takes extreme forms. 
Sex workers around the world continue to be murdered, including about six each 
year in the United Kingdom ( Goodyear and Cusick, 2007 ). Criminalization of sex 
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work further leads to reduced access to services, poor self-esteem, drug use, loss 
of family and friends, and restrictions on travel, employment, housing and parent-
ing ( UNAIDS, 2002 ). 

  Risk-taking in sex workers has been statistically correlated with fi nancial need 
(Van Wesenbeeck  et al ., 1994). Young people sometimes enter sex work to support 
their families, but soon acquire personal debts for transportation, accommodation, 
clothes, cosmetics, condoms, food, medical care, fi nes, alcohol and injecting drugs. 
Sex workers in impoverished communities in developing countries are often forced 
to service large numbers of clients to maximize the profi ts of pimps and traffi ckers, 
or because they are unable to charge an appropriated fee for services ( Harcourt and 
Donovan, 2005 ). In a study in Bali, Indonesia, the mean number of clients during 
the preceding week was 16 at low-price brothels, but only 3 in resort areas ( Ford  
et al ., 1998 ). Desperate socio-economic conditions also drive the practice of engag-
ing in unprotected intercourse for extra money. In a study in Kinshasa, DRC, more 
than one-fourth of the female sex workers (26 percent) engaged in unprotected 
intercourse for extra money ( Ntumbanzondo  et al ., 2006 ). These women were also 
signifi cantly more likely to live or work in non-downtown (lower socio-economic) 
areas of Kinshasa. Brothels can hold sex workers in debt bondage, allowing them 
to keep just a small proportion of their earnings ( WHO, 2001 ;  UNAIDS, 2002 ). 
The Shakti  program in Bangladesh reported that newcomers to the brothel, called 
chukris , were totally under the control of  sardarnis –  senior madams – and were 
not allowed to leave the brothel until their period of indenture was complete ( Minh 
et al ., 2004 ). Financial needs may also force sex workers to move on their own 
to places where they are likely to get more clients. Their high mobility poses yet 
another challenge in providing them with sustained services. 

  Child prostitution, human traffi cking for sex work, and the abuse of migrant 
sex workers are important examples of exploitation. Though women and girls 
in South Asia are traffi cked for other purposes besides sexual exploitation, this 
remains the single largest category of exploitative traffi cking crime throughout 
the world. The majority of victims are young girls and women from poor, illiter-
ate families ( UNDP, 2007 ). UNICEF has estimated that 1 million children enter 
the sex trade in Asia every year ( UNICEF, 2000 ). Often, impoverished families 
of victims are tricked or coerced by traffi ckers, who pay them a fee up front and 
may promise to fi nd their children respectable jobs as domestic or restaurant work-
ers. A lot of young girls (and boys) are pushed into sex work at an age when they 
are most vulnerable to STIs and HIV owing to their biological immaturity. Recent 
studies revealed high HIV prevalence among repatriated sex-traffi cked girls and 
women from Nepal (38 percent) and survivors of traffi cking in Mumbai (23 per-
cent) (Silverman, 2006, 2007). Sex tourism may increase the demand, and is often 
organized through tour operators ( Sachs, 1994 ). Young girls are most in demand by 
clients, as they are deemed to be free from disease and, in some cultures, there is 
a misconception that STIs can be cured by having sex with a virgin ( WHO, 2001 ; 
 UNAIDS, 2002 ;  Willis and Levy, 2002 ). Local traffi ckers and sex-tour operators 
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are frequently involved with international crime syndicates for whom the sex trade 
is a major source of income. A human rights report from Thailand documents the 
role of police and other offi cials in the illicit sex trade, who go unpunished ( Spaid, 
1994 ). A report on girl traffi cking in Nepal reveals that in spite of the government 
being a signatory to the UN convention on suppression of traffi cking and local 
legislation to punish traffi ckers, widespread traffi cking continues, with the disem-
powered victims discouraged from seeking justice by local politicians themselves 
involved in the business ( Poudel and Carryer, 2000 ). 

  Migrant sex workers are at a particular disadvantage compared to local sex 
workers. Their access to services is restricted by their illegal migration status, lan-
guage barriers, and lack of freedom when they are bonded ( Cwikel  et al ., 2006 ). 
Frequently, the victims are returned to their countries of origin when they are 
suspected to be HIV-infected. A report from Nepal says that about 60–70 percent 
of the sex workers returning from India are infected with HIV/STI ( Poudel and 
Carryer, 2000 ). 

    Elements of effective interventions 

  There is ample evidence that targeted programs to reduce transmission of STIs/
HIV infection among sex workers are feasible and effective ( Laga  et al ., 1994 ; 
 Levine  et al ., 1998 ;  Steen  et al ., 2000 ;        Ghys  et al ., 2001, 2002 ;  Alary  et al ., 
2002 ;  Wi  et al ., 2006 ). Discussions in the previous parts of this chapter indicate 
that sex-worker interventions, to be effective, need to address both risk and vul-
nerability. Therefore, interventions should be implemented both at the individual 
sex-worker level, to reduce risk of infection, and at higher levels – policy, legal, 
programs – to reduce vulnerability and support and promote safer sex practices. 
However, there is no  “ one size fi ts all ” ; programs need to be tailored to the local 
situation and the sex workers ’  needs. Global experience suggests that a few ele-
ments are common to all effective sex-worker interventions (see  Figure 14.3   ). 

    Individual sex-worker-level interventions 

   In order to reduce their individual risk for HIV infection, both prevention and 
care activities should be offered to sex workers. Prevention and care are most 
successful if delivered together; this is referred to as the prevention–care syn-
ergy ( UNAIDS, 2002 ). Sex-worker interventions that combine risk reduction, 
condom promotion and improved access to STI treatment are effective in reduc-
ing HIV transmission in program participants ( Laga  et al ., 1994 ;  Levine  et al ., 
1998 ;  Steen  et al ., 2000 ;        Ghys  et al ., 2001, 2002 ;  Alary  et al ., 2002 ;  Wi  et al ., 
2006 ). Therefore, these elements should be part of an essential service package 
for sex workers. The package, however, may also include HIV counseling and 
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testing services, care and support for the HIV-infected, primary health-care serv-
ices, and family planning and social services, according to local conditions and 
needs. A combination of outreach by peer educators and clinic-based services is 
an effi cient way to deliver this package to the target population. 

  Outreach by peer education is a commonly used strategy to access high-risk, 
hard-to-fi nd populations. In a sex-work setting, peer educators are persons who 
have worked as sex workers or are still actively involved in sex work ( Rekart, 
2005 ). They are knowledgeable about local conditions which infl uence work prac-
tices, their advice on safe sex practices in commercial sex settings is more accept-
able, and it is easier for them to access sex workers – particularly the hard-to-reach 
subgroups. As interventions mature and gain the confi dence of the community, 
these harder-to-reach subpopulations become more accessible. Peer education is 
a powerful tool which can bring about individual behavior change and create a 
supportive environment for practicing safe sex. Peer health educators may also 
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accompany sex workers for medical appointments and attend meetings with 
project staff to plan outreach and related activities, as is the case in Kyrgyzstan 
( UNAIDS, 2006a ). Peer educators need to be trained and given supportive super-
vision on a regular basis ( Brussa, 1998 ). 

  Sex-work related prevention messages and associated commodities (con-
doms and lubricants) are essential components of an effective service package. 
Prevention messages improve the basic knowledge, skills and practices related to 
STI/HIV transmission; and teach correct and consistent condom use, the use of 
lubricants and other safer sex practices, condom negotiation skills (especially with 
regular clients and boyfriends) and STI care-seeking behavior. Suitable materials 
adapted to the local sex-worker environment, such as fl ipcharts and fl ash cards, are 
used during interpersonal communication sessions or group education sessions. In 
London, UK, a narrative-based sex-worker-led, peer education resource tape con-
taining extracts of sex workers talking candidly about their work have been pro-
duced ( Rickard and Growney, 2001 ). Media such as theater, video and fi lm also 
have been used. As an example, a very successful fi lm in HIV education targeting 
female sex workers,  Amah Djah-foule , has been produced in the Côte d’Ivoire and 
been distributed throughout the whole West African region.  Amah Djah - foule  is 
created in the tradition of a media genre called  “ entertainment-education ”  which 
combines a fi ctional story with educational content (Widmark, 2002, unpublished 
report). 

   Making condoms and lubricants available, and promoting their use, goes hand 
in hand with prevention messages. Good-quality male condoms should be made 
available at convenient locations at sex-work sites, as a free supply or socially 
marketed. There is evidence that water-based lubricants can reduce the incidence 
of condom breakage, and may be an acceptable and useful method for alleviat-
ing problems associated with the regular use of condoms ( Voeller  et al ., 1989 ;  de 
Graaf et al ., 1993 ;  Rojanapithayakorn and Goedken, 1995 ;  Smith  et al ., 1998 ). 
Female condoms, though expensive and not readily available at all places, are a 
female-controlled method, and as such are acceptable for sex workers, especially 
in situations where the client or partner refuses to use a male condom. A study 
in Thailand estimated a 17 percent reduction in the proportion of unprotected 
sexual acts when giving female sex workers the option of using the female con-
dom if clients refused to use a male condom ( Fontanet  et al ., 1998 ). In the same 
study, the female condom proved to be more resistant to tearing than male con-
doms. Female condoms may also be used by male and transgender sex workers 
for anal sex (personal communication, BV). 

   STI management is the other major component of an essential service package 
for sex workers. Sex workers have high rates of STIs, many of them easily cur-
able with antibiotics, and eliminating STIs reduces the effi ciency of HIV trans-
mission in the highest-risk commercial sex contacts – those where condoms are 
not used ( Steen and Dallabetta, 2003 ). Diagnosis and treatment of symptomatic 
sex workers on syndromic grounds is probably the most commonly used clinical 
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response ( Steen and Dallabetta, 2003 ). However, infected sex workers, especially 
women, are frequently asymptomatic; therefore, it is important not to wait for 
symptoms. Regular screening should be done, involving monthly clinical check-
ups and, where available and affordable, screening laboratory tests. Serological 
screening for syphilis and/or other STIs should be done in situations where 
these STI are prevalent ( Steen  et al ., 2006 ). Presumptive treatment of STIs in 
sex workers, a form of epidemiologic treatment, can be an effective short-term 
measure to rapidly reduce STI rates. Once prevalence rates have been brought
down, however, other longer-term strategies are required ( Steen and Dallabetta, 
2003 ). Combinations of the above three approaches are possible that address both 
symptomatic and asymptomatic sex workers. In India, the India AIDS Initiative 
(Avahan, see below) supported clinics offer syndromic management, presumptive 
treatment, regular check-ups and syphilis screening ( Steen  et al ., 2006 ). Whatever 
strategy is used for STI diagnosis, health education and counseling services for 
promoting the 4Cs (consistent condom use, compliance with treatment, contact 
tracing, and counseling for special issues such as negotiating condom use and cop-
ing with incurable infections) should be provided along with STI diagnosis and 
treatment at the clinic site. 

  As sex workers are at high risk for HIV, a fair proportion of them are already 
infected, as is evident from the data given earlier in this chapter. HIV counseling 
and testing services are often an integral part of a sex-worker-service package, 
and are proposed at regular intervals, at least for HIV-negative sex workers or 
those who do not know their status. Knowing their HIV status may motivate sex 
workers to change or to keep safe sex behavior, and infected sex workers may 
access supportive counseling, treatment of opportunistic infections and antiret-
roviral therapy (ART). Providing ART to sex workers has the potential to have 
a huge impact on the AIDS epidemic, because HIV-infected sex workers have 
many partners and are frequently involved in high-risk social networks, so it may 
be possible to reduce sexual transmission risks to others in the community by 
signifi cantly reducing their HIV load through effective ART. HIV-infected sex 
workers may be offered ART at the sex-worker clinic as part of the service pack-
age, or referred to a specialized treatment center. There are many challenges in 
providing ART to sex workers. Sex workers are typically mobile and have diffi -
cult or no family relationships, making adherence to ART more diffi cult ( CARE 
International, 2001 ;  McGreevey  et al ., 2003 ). Moreover, we still understand rela-
tively little about the way in which ART may infl uence the preventive behavior 
of male and female sex workers (see also Chapter 5). 

   Other health-care services may be part of the service package and contrib-
ute to a continuum of care for sex workers, including primary health care, fam-
ily planning, and safe abortion and de-addiction services. Primary health-care 
services may increase the acceptability for sex workers of going for regular 
STI screening ( Vuylsteke  et al ., 2004 ). The low use of modern contraceptives 
and the high proportion of female sex workers having used abortion services in 
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many settings, including in Italy, India and Cambodia, translates an unmet need 
for family planning services into part of a broader reproductive health services 
for sex workers ( Verster  et al ., 2001 ;  Delvaux  et al ., 2003 ;  Pal  et al ., 2003 ). 
Acceptability of services is probably best when offered as a comprehensive 
package in a sex-worker clinic; however, the main components of the essential 
package – peer prevention education, commodity provision and STI services – 
should not be overtaken by other services, and referral systems should be put in 
place to provide for services not available at the clinic. 

   Sex workers need accessible, acceptable and good-quality medical care, which 
may be provided either through exclusive sex-worker clinics or through inte-
grated services at primary health-care centers. Whatever model is used, impor-
tant characteristics of the service center include a suitable location, convenient 
opening times, affordable or free health care, confi dentiality, and a non-judg-
mental attitude of service provides ( Nyamuryekung’e  et al ., 1997 ;  Vuylsteke 
et al ., 2004 ). Promotion of clinic services in the community through peer educa-
tion and strengthening of behavior change, and condom promotion messages in 
the clinic, further contribute to the prevention–care synergy.  

    Environmental–structural interventions 

  Programs targeting the individual risk of sex workers exclusively will have limited 
impact and sustainability. Environmental–structural interventions aimed at reduc-
ing the vulnerability of sex workers are needed to enable such workers to con-
trol their risk of infection ( Sweat and Denison, 1995 ;  Blankenship  et al ., 2000 ; 
 Kerrigan  et al ., 2006 ;  Sweat  et al ., 2006 ). Three environmental–structural inter-
ventions have emerged in the context of sex work: community mobilization, inter-
ventions for the sex workers ’  environment, and government policy initiatives. 

    1.     Community mobilization aims at promoting and sustaining safer sex and safe 
working conditions by increasing sex workers ’  control of their working envi-
ronment. Self-organization also helps to overcome the problems of isolation 
and lack of self-esteem caused by marginalization and stigmatization. Studies 
have shown that sex workers who have the most control over their working 
conditions are the least vulnerable to violence, STIs and other health hazards, 
and have a more balanced view of the dangers faced in their lives ( Whittaker 
and Hart, 1996 ). The range of services provided by the collectives is varied, 
including human rights, law reform, welfare services, facilitation for self-help 
groups in designing and implementing HIV/AIDS prevention programs, and 
collaboration with service providers to help ensure that sex-work interventions 
are appropriate. Some sex-worker organizations have evolved into powerful 
self-advocacy forces which challenge human rights violations and address 
sex workers ’  vulnerability. The role of female sex workers ’  collectives was 
evaluated in a project in Karnataka, India. A higher degree of collectivization 
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was associated with increased knowledge and higher reported condom use 
( Halli  et al ., 2006 ). Collectivization had a positive impact in increasing 
knowledge and in empowering female sex workers to adopt safer sex prac-
tices, particularly with commercial clients. Another famous example of com-
munity mobilization is the Sonagachi Project in India. This project began in 
1992 in a red-light district of Calcutta as a health promotion project to inform 
sex workers about AIDS, as well as to promote condom use and provide 
clinical STI services. The project has evolved into a multifaceted community 
effort to empower women not only to protect themselves from HIV but to 
also to fulfi ll their broader needs and aspirations ( Population Council, 2002 ). 
From 1992 to 1998, rates of consistent condom use with clients jumped from 
1 percent to 50 percent, while the prevalence of syphilis dropped from 25 per-
cent to 11 percent, and HIV prevalence rates have remained below 10%.  

   2.     A further enabling environment for reducing vulnerability of sex workers can 
be created through interventions for second and third parties in their environ-
ment, including boyfriends, clients, bar owners, pimps and the police. It has 
been shown in Cotonou, Benin, that clients of female sex workers are a reach-
able population, and that interventions targeting these men can also be success-
ful in terms of increasing condom use and decreasing rates of STI ( Lowndes 
et al ., 2000 ). In India, Avahan-supported sex-worker clinics also provide HIV 
prevention services to regular partners, while franchised private physicians 
situated around high-risk venues where sex is solicited provide STI services 
to men. Sex establishment owners and managers, such as pimps and madams, 
play a gatekeeper role, and hence interventions to promote safer sex need to be 
supported by the management (The Synergy Project, 2000). This can be accom-
plished by involving them through regular meetings and social events. 

   Liaison between police and sex-work projects can have a number of benefi ts 
for sex workers. Advocacy and education activities with police may discour-
age police raids and violence against sex workers, and prevent project staff 
from being arrested or harassed. A peer-educator based intervention for police, 
aimed specifi cally at reducing the gang rape of sex workers, was launched in 
mid-1996 as part of a larger intervention with sex workers in Papua Guinea. 
Total condom use with casual and commercial sex partners rose from 49 per-
cent to 70 percent, and the frequency of gang rape was halved, from 10 percent 
to 4.8 percent. Among sex workers, total condom use increased from 20 percent 
to 43 percent ( Jenkins, 1997 ). 

    3.     Legislative changes and the development of policy and frameworks can be 
part of promoting and creating an environment that reduces stigma and dis-
crimination and supports vulnerability-reduction in sex workers. Legislation 
and policies can lead to a reduction in vulnerability by addressing access to 
prevention goods and services, traffi cking and sex tourism, thus contributing 
to a safer sex industry. In a study in the Philippines, female bar workers from 
establishments where a condom-use policy existed were 2.6 times more likely 
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to consistently use condoms during sexual intercourse compared with workers 
from establishments that did not have such a policy in place ( Morisky  et al ., 
2002 ). A famous example of a government policy initiative is the 100 percent 
condom-use program in Thailand. The key elements for the success of the 
program were a strong political commitment at both national and local levels; 
multisectoral cooperation among various sectors, including the involvement 
of the police and entertainment owners; adequate supply of good-quality con-
doms for the program; and integration of the program into existing infrastruc-
ture. The program has brought down rates of STIs as well as HIV prevalence 
( Hanenberg and Rojanapithayakorn, 1996 ;  Rojanapithayakorn, 2003 ).    

  The WHO describes some of the key principles for HIV prevention, care and 
empowerment in diverse sex work settings in its Sex Work Toolkit, as illustrated 
in  Table 14.3    ( WHO, 2004 ).  

    Monitoring and evaluation of sex-worker interventions 

   Sex-worker interventions, as with any other interventions, require active mon-
itoring that facilitates real-time decision-making to rapidly create an evidence 
base to guide programming activities, and evaluation to ensure that efforts 
are having impact. The main objectives of a sex-workers ’  intervention include 
increase in condom use and decrease of STI prevalence, which in turn decreases 

 Table 14.3         Key principles for HIV prevention, care, and empowerment of sex workers  

   Adopt non-judgmental attitude 

   Ensure that interventions do no harm 

   Respect sex workers ’  right to privacy, confi dentiality, and anonymity 

   Respect sex workers ’  human rights and accord them basic dignity 

   Respect sex workers ’  views, knowledge, and life experiences 

   Include sex workers and, if appropriate, other community members in all stages of the 
development and implementation of interventions 

   Recognize that sex workers are usually highly motivated to improve their health and 
wellbeing, and that sex workers are part of the solution 

   Build capacities and leadership among sex workers to facilitate effective participation 
and community ownership 

   Recognize the role of clients and third parties in HIV transmission – i.e., targeting the 
whole sex-work setting, including clients and third parties, rather than only sex workers 

   Recognize and adapt to the diversity of sex work settings and of participating 
individuals 

  Source:  WHO (2004).   
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HIV and STI transmission in all sex worker–client contacts. Therefore, cover-
age of the intervention, reported consistent condom use and STI/HIV prevalence 
should be measured at regular intervals in order to measure progress and to eval-
uate the outcome and impact of a sex-worker intervention. 

  It is essential to measure coverage, which is the proportion of sex workers 
contacted through outreach and their resulting use of clinic services. In order to 
quantify coverage as a percentage of sex workers reached, the numerator can be 
obtained from outreach reports and clinic registers ( Steen  et al ., 2006 ), but the 
denominator, which is the size of the target population, may be more diffi cult to 
estimate. The illicit nature of sex work means that people engaged in it frequently 
form a hidden population. It is often diffi cult to employ the usual social survey 
methodologies for obtaining accurate information on prevalence and geographic 
distribution. Therefore, alternative methods are needed, such as census, multiplier 
methods and capture–recapture. Most studies in the past have used mapping and 
census of sex workers to estimate their number ( Vandepitte  et al ., 2006 ). Census 
is an effective method if sex workers are well-defi ned and visible, which is not 
usually the case. The use of multiplier methods is an alternative strategy, which 
relies on having information from two sources that overlap in a known way. In 
Canada, for instance, a combination of HIV serodiagnostic information and data 
on HIV testing was used to estimate the population of injecting drug users and 
men who have sex with men ( Archibald  et al ., 2001 ). Capture–recapture is a more 
recent technique that was originally used to count and track animal populations. 
A detailed description of the method can be found elsewhere ( Pisani, 2002 ). It 
was successfully used to estimate the number of sex workers in Diego-Suarez in 
Madagascar ( Kruse  et al ., 2003 ). Mapping and size-estimation should be done at 
regular intervals because of the fl uid nature of sex work, and because, as programs 
become more trusted in the community, they are able to identify more sex workers. 
Geographic Information Systems may be an important tool in the future to monitor 
and analyze the coverage of sex-worker interventions and provide tools to exam-
ine spatial distributions and relationships involved in vulnerability to HIV ( Welsh 
et al ., 2001 ;  Ferguson and Morris, 2007 ). 

  In most surveys, self-reported condom use by sex workers is used as a measure 
for safe-sex behavior. This may not easily be obtained, especially in resource-poor 
situations, where low levels of education and high levels of inhibition surrounding 
sex and sexuality complicate any kind of formal recording. Since most sex work-
ers are unable to recall condom use accurately for long periods, this information 
should be recorded for a relatively recent period – for example, the most recent 
sexual contact or the most recent working day for condom use with clients, and the 
last week for condom use with boyfriends ( Ghys  et al ., 2002 ). Methods to reduce 
reporting bias include the use of diaries, polling-box methods, self-administered 
questionnaires and audio computer-assisted interviewing ( Tourangeau and Smith, 
1996 ;  Des Jarlais  et al ., 1999 ;  Ferguson  et al ., 2006 ;  Blanchard  et al ., 2007 ). 
Reported condom use by clients provides another source for measuring safe-sex 
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behavior in sex-worker-clients. Condom use reported by clients tends to be more 
reliable than self-reports by sex workers (social desirability bias). In Zimbabwe, 
Gambia and Benin, estimates of condom use by sex workers were 10–24 percent 
higher than clients ’  reports ( Wilson  et al ., 1989 ;  Pickering  et al ., 1993 ;        Lowndes 
et al ., 2000, 2002 ;  Alary  et al ., 2002 ). 

  A primary challenge for surveillance of behavior characteristics and STI/HIV 
prevalence among sex-worker populations is obtaining  “ representative ”  samples, 
because no sampling frame exists for them. Facility-based surveys are rarely 
representative for the target population. However, if recruitment methods, ques-
tionnaires and STI assessment tools are standardized across surveys at different 
periods during the project, they may be a very useful way to follow up trends 
during interventions. For example, three serial cross-sectional studies were con-
ducted among female sex workers in Cotonou, Benin, from 1993 to 1999. Increase 
in condom use (from 62.2 percent to 80.7 percent) and declining STI prevalence 
were measured among consecutive clinic attendees ( Alary  et al ., 2002 ). A similar 
method was used in La Paz, Bolivia, to measure a declining gonorrhea, syphilis 
and genital ulcer trend from 1992 through 1995 ( Levine  et al ., 1998 ). 

  Several methodologies have been developed to do probability-based sampling 
when sampling frames cannot be developed – time-location sampling, for instance, 
takes advantage of the fact that sex workers tend to gather or congregate at certain 
types of locations such as brothels, massage parlors and street corners in red-light 
districts ( Magnani  et al ., 2005 ). A series of female sex workers’ population-based 
behavioral studies were carried out using time-location sampling, from 1991 to 
1998, in Abidjan, Côte d’Ivoire ( Ghys  et al ., 2002 ). Sex-worker sites were selected 
by random cluster sampling proportional to the estimated number of female sex 
workers working at the site. Reported condom use with the most recent client 
increased from 63 percent in 1991 to 91 percent in 1997. Another relatively recent 
strategy is respondent-driven sampling. Respondent-driven sampling begins with 
a set number of non-randomly selected seeds (members of the target population). 
Seeds recruit their peers, who in turn recruit their peers in the study. This gives 
through successive waves of recruits which, it is argued, become increasingly more 
representative of the underlying population as the recruitment progresses ( Simic 
et al ., 2006 ). Respondent-driven sampling was used to reach sex workers inac-
cessible by other sampling methods in various settings, including Vietnam, Papua 
New Guinea, Serbia, Montenegro and the Russian Federation ( Johnston  et al ., 
2006 ;  Simic  et al ., 2006 ;  Yeka  et al ., 2006 ). 

    The intervention gap and the need to scale up
sex-worker interventions 

  There is extensive global experience in HIV prevention among sex workers, and 
an essential package of proved effective interventions has been defi ned. Most 
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interventions in sex workers, despite being effective, have had little impact on 
HIV transmission dynamics in countries simply because they are implemented 
on such a small scale that most sex workers who need prevention services do not 
have them available. Addressing this  “ prevention gap ”  is the major challenge in 
HIV prevention in sex workers. Small-scale successful interventions should now 
be translated into large-scale public health interventions at city, district or coun-
try level. Important issues for up-scaling arise, including maintaining the quality 
of interventions, sustainability, service delivery models, and key actors. 

  Maintaining the quality of interventions while up-scaling is one of the fi rst chal-
lenges. Some argue that a slight drop-off in quality may be an inevitable stage of 
the process – that is, that in the interest of reaching a greater number of people, 
some sacrifi ce of quality is acceptable. The question then becomes whether the 
quality drops below an  “ acceptable ”  level, and indeed whether such a level can 
be specifi ed. In this perspective, it is important to defi ne an essential service pack-
age, to develop clear standards and tools, and to provide the necessary support to 
enable partners to reach and maintain the quality level in different settings. 

   Sustainability is yet another issue. A program must be built with suffi cient 
fi nancial, technical, social and political support so that it lasts over time. Both 
programmatic and organizational sustainability need to be considered. In order to 
obtain fi nancial sustainability, an increased level of donor support is often neces-
sary to increase the scale of operations. A study among 15 sex-worker programs 
in India showed that the cost per sex worker served decreases with an increasing 
number of sex workers served annually, but this has to be weighed against an 
associated modest trend of decrease in time spent with each sex worker in some 
programs ( Dandona  et al ., 2005 ). Another cost calculation in India resulted in 
an average cost varying with the scale of the project, and the authors conclude 
that estimates of resource requirement based on a constant average cost could 
underestimate or overestimate total costs ( Guinness  et al ., 2005 ). At a political 
level, sustainability depends on the degree to which the political climate is one 
that discourages or encourages HIV prevention among marginal groups such as 
sex workers. Forging strategic links between the government and implementing 
NGOs may contribute to the sustainability of the program. 

  Whether up-scaling of quality services for female sex workers is better obtained 
through specialized (vertical) clinics or through integrated services remains an 
important question. Sex workers have some specifi c needs regarding STI case 
management, preventive messages and condom promotion. Conventional health-
care facilities may fail to meet these needs for several reasons, including a preju-
dicial attitude of health-care providers and ignorance about sex workers ’  problems. 
Specialized health services or  “ sex-worker only ”  clinics offer better opportunities 
for targeted educational sessions and health promotion, but they may not cover the 
whole target population and might not be very sustainable because they are too 
expensive ( Vuylsteke  et al ., 2004 ). There is therefore a need for alternative mod-
els, which integrate a comprehensive package of services for sex workers into the 
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primary health-care system. In Côte d’Ivoire, a service package for sex workers is 
offered in primary health-care centers. Preliminary evaluation results indicate that 
the model is well accepted by the target population, and much less expensive than 
a dedicated sex-worker-only clinic (Bamba, 2007, unpublished report). 

  Another question concerns who should carry out up-scaling activities. Non-gov-
ernmental organizations (NGOs) have traditionally provided services to marginal-
ized communities, and are probably still best placed to help support outreach, peer 
education and condom promotion. However, as the medical services provided to 
sex workers widen, from STI to HIV care, NGOs will increasingly need to work 
in partnership with governments. In India, the Avahan project works through state-
level NGO partners, which in turn contract with local NGOs to organize peer out-
reach, community mobilization and dedicated clinics for sex workers ( Steen  et al ., 
2006 ). Linkages are made with government services to provide HIV testing, TB 
screening, HIV care and other services. 

   Capacity-building of implementing agencies is an essential part of obtaining 
both quality and sustainability of sex-worker programs. Although NGOs have 
traditionally played an important role in HIV prevention activities, few have the 
managerial and technical capacity necessary for effective implementation and 
expansion of sex-worker interventions ( Steen  et al ., 2006 ). Initial capacity-build-
ing involves both training technical staff at service centers and training commu-
nity workers, including peer health educators. Other capacity-building includes 
increasing the organizational and managerial skills of implementing agencies, as 
well as their monitoring and evaluation capacities.  

    Model programs from around the world 

   In this section, sex-worker interventions from around the world are presented 
as an illustration of the principles in this chapter – namely, the implementation 
of the essential package of prevention, addressing structural and environmental 
constraints and increasing coverage to close the prevention gap. 

    Avahan, the India AIDS initiative 

  India has an estimated 2.5 million persons living with HIV, with six states account-
ing for 70 percent of the total cases ( UNAIDS, 2006b ). The heterogeneous epi-
demic is driven by sex work in four southern states and injecting drug use in two 
states in the north-east. The India AIDS Initiative (Avahan), funded by the Bill 
and Melinda Gates Foundation, is scaling up interventions with sex workers and 
other high-risk populations in India’s six highest HIV-prevalence states. The inter-
vention elements are consistent with India’s Targeted Intervention strategy, and 
include condom promotion, STI treatment and behavior-change activities deliv-
ered through peer education, community centers, STI clinics (including primary 
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care and basic HIV management) and linkages to government services. Avahan 
has a strong focus on social interventions for marginalized populations, includ-
ing community mobilization efforts and advocacy at all levels to address structural 
and environmental barriers. After starting in 2004, by February 2007 there were 
398 clinics and 545 community centers established in 571 towns or cities, and 
7022 outreach workers/peer educators and 383 physicians were working within 
the program. Avahan provides HIV prevention services to about 290,000 female 
sex workers, high-risk men who have sex with men, and injection drug users, via 
more than 130 grass-roots NGOs. The program also provides prevention services 
to 6 million male clients in high-risk venues and across national highways in 120 
high-risk locations in urban and peri-urban areas (personal communication, GD). 
Evaluation of the intervention is in accordance with different population needs, the 
density of the high-risk population, iteratively standardizing guidelines to defi ne 
common standards for all NGOs, and systematic program and project manage-
ment at multiple levels. Avahan, in conjunction with other partners in these states, 
has brought coverage of female sex workers to over 80 percent in the four high-
prevalence states in the south, closing the prevention gap and demonstrating that 
prevention can be done at scale. 

    Project PAPO-HV, Côte d’Ivoire 

  Côte d’Ivoire is one of the countries in the West African region most affected by 
HIV/AIDS ( UNAIDS, 2006b ). In 1991, a prevention program directed to female 
sex workers, the Programme de Prévention et de Prise en charge des MST/SIDA 
chez les femmes libres et leurs Partenaires (PPP), was initiated by the National 
AIDS Control Program in three districts of the capital city, Abidjan. It was in this 
context that the Confi dential Clinic, or the  Clinique de Confi ance , was created in 
November 1992 as a collaboration between the Centers for Disease Control and 
Prevention (CDC), the Côte d’Ivoire Ministry of Public Health, and the Institute of 
Tropical Medicine (ITM) in Antwerp, Belgium. It is an outpatient clinic that dis-
creetly offers STI/HIV prevention and care to sex workers and their regular partners 
in Abidjan. From 1992 to 2001, condom use with clients increased from 20 per-
cent to 85 percent, and HIV prevalence among clinic attendees decreased from 89 
percent to 30 percent ( Ghys  et al ., 2002 ). The clinic has become an internationally 
known model and inspiration for other sex-worker interventions around the world 
(personal communication, ML). 

  In 2004, the clinic was also the model for broadening the scope of HIV/AIDS 
interventions in Côte d’Ivoire by way of the PAPO-HV Project (Assistance Project 
for Highly Vulnerable Populations). This project is fi nanced by the President’s 
Emergency Plan for AIDS Relief (PEPFAR) and implemented by Family Health 
International and its partner ITM.  Papo  in the local language is a word used to 
describe the protective covering or roof of a house. Seven prevention and care 
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centers for sex workers in Abidjan, San Pedro, Gagnoa, Guiglo, Bouaké and 
Yamoussoukro are now fully operational. The PAPO-HV Project collaborates 
with local non-governmental organizations as actors for the implementation of the 
project. Services are free of charge, and include behavior change messages, con-
dom promotion, STI treatment, HIV counseling and testing, and care and treat-
ment for HIV-positive sex workers and their families. Prevention activities at the 
center and in the fi eld are supported by local peer educators. As of October 2007, 
the PAPO-HV Project has provided prevention and care services to over 10,000 
sex workers, 293 of who are now currently on ARV treatment (personal communi-
cation, BV). 

    TAMPEP, Europe 

  In Austria, Germany, Italy and the Netherlands, the Transnational AIDS/STD 
Prevention Among Migrant Prostitutes in Europe Project (TAMPEP) is working 
with 23 groups of female and transgender sex workers who have migrated from 
Africa, Eastern Europe, Latin America and Southeast Asia. TAMPEP uses cultural 
mediators and peer educators, and also offers prostitutes seminars, workshops and 
other fi eld activities to empower them and create an environment that supports 
safer sex behavior. Because sex workers migrate, new peer educators are continu-
ously trained. The most successful peer educators are leaders of their target group; 
exhibit some knowledge of health, educational talents, and excellent communica-
tion skills; and are highly ambitious and motivated. TAMPEP spends 2–3 months 
selecting, training and following up peer educators. Peer educators receive a small 
fee while undergoing training, and they participate in course design. The peer edu-
cators receive a certifi cate upon completion of the course. Cultural mediators con-
duct follow-up by supporting the peer educators as they assume their new role, 
providing additional information and materials, and facilitating contacts with pub-
lic health personnel. Lessons learned during the program’s fi rst 5 years reveal that 
peer education programs should: (1) be part of a broader effort to improve condi-
tions for migrant sex workers, (2) be conducted by autonomous community-based 
organizations, and (3) continuously adapt to change ( Brussa, 1998 ). 

    COIN and CEPROSH, Dominican Republic 

   In 1995, two Dominican NGOs – Centro de Orientacion e Investigacion Integral 
(COIN), based in Santo Domingo, and Centro de Promocion y Solidaridad 
Humana (CEPROSH), based in Puerto Plata – began exploring the possibility of 
adapting elements of the Thai 100% condom program to the Dominican context, 
where peer education among sex workers began in the late 1980s. Both qual-
itative and quantitative research was conducted in Santo Domingo from 1996 
to 1998 to help inform the process of adapting elements of the Thai model to 
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the Dominican context. On the basis of the results of these studies, and through 
consultations with the local sex-worker organization, Moviemento de Mujeres 
Unidas (MODEMU), two environmental–structural intervention models were 
developed. Components of the intervention included: 

   1.     Solidarity and collective commitment through quarterly workshops and monthly 
follow-up meetings with sex workers, establishment owners and managers, and 
other establishment employees. 

    2.     Environmental cues through 100% condom posters, stickers, availability of 
condoms, disc-jockey messages, information booths, educational materials 
and interactive theater presentations  .

    3.     Strengthening clinical services for sex workers through training of clinicians 
and inspectors  .

    4.     Monitoring and encouraging adherence on a monthly basis  .
    5.     Policy and regulation – a regional government policy requiring condom use 

between sex workers and clients was communicated to all participating sex 
establishment owners.    

  The latter component was implemented in Puerto Plata only because the political 
leadership necessary to implement a policy-level intervention was present in that 
city at the time of the study. After 1 year, signifi cant increases in condom use 
with new clients (75 percent to 94 percent) were documented in Santo Domingo. 
In Puerto Plata, signifi cant increases in condom use with regular partners (13 
percent to 29 percent) and reductions in STI prevalence (29 percent to 16 per-
cent) were documented, as were signifi cant increases in sex workers ’  verbal 
rejections of unsafe sex (50 percent to 79 percent) and participating sex estab-
lishment’s ability to achieve the goal of no STIs in routine monthly screenings 
of sex workers. These results show the importance of an integrated approach in 
mobilizing both communities and governments to confront HIV and STI-related 
vulnerability in the context of sex work ( Kerrigan  et al ., 2006 ).   

    Challenges for setting up HIV prevention programs for 
sex workers 

  There is no single, universal model for providing HIV prevention services to 
sex workers as illustrated in this chapter. The use of peer educators has been 
recognized as an effective strategy for reaching sex workers, particularly the 
hard-to-reach subgroups. An essential package for reducing risk in sex-worker 
interventions combines behavior-change messages, condom promotion and 
improved access to STI treatment. Water-based lubricants not only prevent vagi-
nal irritation, but also decrease condom breakage. Regular STI screening should 
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be performed, and presumptive treatment for STI should be applied in settings 
where STI prevalence is high. Community mobilization and involvement of sex 
workers in design and implementation of projects further contribute to control-
ling their working conditions and hence to reducing vulnerability. The package 
offered at a sex-worker clinic may be expanded with a range of other services to 
better meet sex worker’s needs, including primary health care, HIV counseling 
and testing, ART, care and support for the HIV-infected, family planning, safe 
abortion, and social and legal services. Although the fi nal package will depend 
on the setting, documentation and evaluation reports of pilot projects may be 
helpful to guide future sex-worker interventions. 

  Making this program work successfully on a large scale is one of the major 
challenges in HIV prevention for sex workers. More specifi cally, future challenges 
include increasing uptake and maintaining the quality of services, evaluation and 
adaptation of standards, and identifi cation of the range of services to offer. An 
important step in ensuring quality while scaling up prevention programs for sex 
workers is the establishment of standards (clinical protocols, guidelines, standard 
operating procedures) as a basis for developing quality indicators. Evaluation of 
quality of sex-worker interventions should be performed, and networks of sex-
worker clinics may be developed using a  “ quality label ”  based on an accredita-
tion system in order to guarantee a continuum of quality care for sex workers who 
travel from one site to another. 

   HIV prevention programs targeting sex workers are one of the key interven-
tions in reducing HIV spread in almost all settings. There is ample evidence 
now that targeted programs to reduce the transmission of HIV infection among 
sex workers are feasible, effective, and have led to successful risk reduction and 
decreased levels of infection. The challenge globally is to ensure that the new 
focus on HIV prevention needs includes high coverage of appropriate interven-
tions for sex workers.  
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  Adolescent development and behaviors vary within the time period that defi nes 
this stage of development, and differ by sex and setting. Diversity in programs 
and interventions is thus critical, as is targeting and designing interventions for 
specifi c time periods in adolescent transition to adulthood and autonomy. We need 
to understand better the predictive roles of increasing knowledge, self-effi cacy 
skills, building self-esteem, creating hope in the future and access to services in 
reducing HIV incidence rates. 

  Despite the increasing vulnerability of young women for HIV infection, no 
interventions directed at sexually active young women and or their partner(s) have 
been developed to date. This represents a signifi cant gap in our efforts to reduce 
HIV infection in sub-Saharan Africa and specifi cally in southern Africa. 

  More than two decades since the fi rst reported cases of AIDS, preventing 
HIV infection continues to pose a major challenge globally. In southern Africa, 
where the HIV prevalence and incidence rates have reached unprecedented levels 
( UNAIDS, 2007a ;  Rehle  et al ., 2007 ), sexual debut, especially for young women, 
poses a high risk for HIV acquisition ( Pettifor  et al ., 2005 ), with stable sexual 
relationships offering little protection. In these settings, traditional approaches to 
HIV risk-reduction are not adequate, and indeed can be misleading in terms of 
assessing individual risk. 

  Notwithstanding heterogeneity in distribution, burden of infection and/or 
modes of transmission of HIV infection, globally young people are an impor-
tant focal point in terms of new HIV infections ( UNAIDS, 2007a ). In resource-
constrained settings such as sub-Saharan Africa, they also have the most potential 
for altering epidemic trajectories that can reduce overall prevalence – as already 
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observed in several countries, including Uganda, Kenya, Tanzania and Zimbabwe 
( Stoneburner and Low-Beer, 2004 ;  Gregson  et al ., 2006 ). This potential can be 
expanded to other countries by targeting the most at-risk or vulnerable young per-
sons with the right intervention and/or combination of interventions. 

  The HIV risk in young women in sub-Saharan Africa is not surprising and 
refl ects the signifi cant gender disparities between men and women, with young 
women being at the lowest rung of social power but the highest risk of HIV 
( Abdool Karim, 2005 ). Strong moral and judgmental norms impact the types 
of interventions being developed and implemented in this target group, rather 
than evidence such as increasing rates of teenage pregnancies and HIV infection 
( Pettifor  et al ., 2005 ;  Department of Health, 2007 ). Notwithstanding need, there 
remains a paucity of evidence-based prevention interventions for reducing HIV 
incidence rates in resource-constrained settings, and specifi cally in young people 
at high risk in these settings. 

  There is growing recognition that, for HIV risk-reduction interventions to 
be effective, a good understanding of the epidemic for prioritizing the target 
population(s) in that setting is an essential starting point. Further, interventions that 
are customized to the needs of the target population are more likely to be effective. 
Also important is the need to monitor the impact of interventions with biological 
outcomes and the duration of sustainability of effect ( UNAIDS, 2007b ). 

  While biomedical interventions and advances in medical technology hold 
promise for reducing sexual acquisition of HIV, the majority of these approaches, 
such as microbicides, antiretroviral drugs for prevention, and vaccines, are still in 
early stages of clinical testing. Signifi cantly, none of the clinical trials currently 
underway includes adolescents, despite the overwhelming epidemiological evi-
dence of their HIV risk and their role as signifi cant potential benefi ciaries of such 
successful interventions. The very reasons cited for their exclusion –  viz . cogni-
tive ability to provide fi rst-person consent for participation, feasibility of accru-
ing and retaining adolescents, implications of physical stage of development or 
immune immaturity, adherence to product use and study procedures – are the rea-
sons why they need to be included in product development at this early stage. 

  In contrast, most national AIDS programs in resource-constrained settings 
include a school based behavioral HIV risk-reduction intervention (UNAIDS, 
UNICEF  &  WHO, 2002). There is substantial variability in the target age group, 
content and desired outcomes, and most behavioral interventions have been 
developed and implemented with varying degrees of rigor ( Paul-Ebhohimhen 
et al ., 2008 ). The assumptions that underlie these interventions mostly disregard 
the epidemiological data that unequivocally illustrate that all young people are not 
at equal risk of acquiring HIV infection, and therefore neither a single  “ cookie-
cutter ”  approach to HIV risk-reduction nor a purely behavioral or biomedical 
intervention is likely to be effective. 

  Effectively addressing the determinants of young people’s HIV risk could 
have a profound impact on adolescent HIV vulnerability and general health. 
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While there are limited data on protective factors ( Meyer-Weitz and Steyn, 1999 ; 
 UNAIDS, 2004 ) and few evidence-based interventions targeted at reducing HIV 
risk in young people in sub-Saharan Africa, there is a substantial body of knowl-
edge that deepens understanding of HIV risk in young people. A review of these 
data is informative to guide efforts, including the development and testing of new 
interventions aimed at reducing HIV risk in young people, and young women in 
particular. 

  While there is growing recognition of the importance of young women in the 
epidemic in southern Africa, and the literature underscoring this has increased 
substantially in the past 2 years ( Pettifor  et al ., 2005 ;  Singh  et al ., 2006 ), less is 
known about how to intervene in this group. The intention of this chapter is to 
provide critical data and considerations for the design of interventions targeted at 
this group. It draws on best-practices principles that have evolved regarding how 
to intervene effectively in HIV prevention. An overview of the HIV epidemic in 
youth is provided, highlighting the importance of young women in this hyper-
endemic setting. Data regarding the current knowledge about HIV risk in young 
women is presented, followed by a review of behavioral interventions targeted at 
young people in these settings that highlights the mismatch between young wom-
en’s HIV risk and interventions being implemented. The chapter concludes with 
key considerations for the design of effective interventions targeted at this impor-
tant population. 

    Epidemiology of HIV infection in youth 

  Youth are at the center of the HIV pandemic; 25 percent of HIV infections glo-
bally are in youth aged 15–24 years ( UNAIDS, 2007a ). Signifi cantly, almost 50 
percent of all new  HIV infections in 2005 and 2006 occurred in this age group, 
translating to about 5000–6000 infections daily, or about 2.3 million HIV infec-
tions annually ( UNAIDS, 2007a ). Each year, new cohorts of young people are 
added to the large numbers of young men and women already at risk of acquiring 
HIV infection. Thus, there is an urgent need for interventions to minimize the risk 
of HIV infection in this age group. 

  The majority of HIV infections globally in young people are sexually acquired, 
and distributed unevenly across different regions. About two-thirds of all young 
people with HIV live in sub-Saharan Africa. In Asia, which is home to the next 
highest burden of HIV infection in young people, most of the infections occur in 
men with injecting drug use. In high-income countries, young people account for 
about one-third of new HIV infections, most of whom are young men who have 
sex with men. 

  While HIV epidemics in industrialized countries and parts of Asia and Eastern 
Europe are concentrated in certain subgroups of the population, the epidemic in 
sub-Saharan Africa is generalized. Southern Africa is at the epicenter of the 
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HIV pandemic, and has the highest number of people living with HIV/AIDS in 
the world ( UNAIDS, 2007a ). Despite efforts to increase access to antiretroviral 
treatment, AIDS is the leading cause of mortality among both women and men 
over 30 years of age ( STATS SA, 2006 ). This increase in morbidity and mortality 
in women in their late twenties and thirties is shifting sexual coupling patterns 
to younger women, and further exacerbating HIV risk in women under 20 years 
of age. 

  In sub-Saharan Africa there are striking age and gender differences in the dis-
tribution of HIV infection in young people, refl ecting intergenerational sexual 
coupling patterns ( Abdool Karim and Abdool Karim, 2002 ). In South Africa, 
more than 20 percent of pregnant women aged 15–24 years attending prenatal 
clinics in this region are infected with HIV ( Department of Health, 2007 ), and 
overall, about 76 percent of HIV-infected young people aged 15–24 are women. 
Young women in this age group are 1.3 to 12 times more likely to be infected 
than their male counterparts ( Pettifor  et al ., 2005 ;  Rehle  et al ., 2007 ;  UNAIDS, 
2007a ). 

  Many social, economic, biological and political factors contribute to this 
greater vulnerability of young women in these settings ( Strebel, 1996 ;  Campbell 
and MacPhail, 2002 ). The immature genital tracts and cervix provide increased 
opportunity for the transmission of infection ( Padian  et al ., 1991 ), and other sex-
ually transmitted infections also contribute to their high HIV burden ( Wilkinson 
et al ., 2000 ;  Coetzee and Johnson, 2005 ). Targeting sexually active young women 
is a high priority for risk-reduction interventions. 

    Young women and sexual risk 

  Adolescence refers to the developmental stage that spans the broad period from 
puberty into young adulthood, and is characterized by physical and emotional 
maturation. For the purposes of this chapter, we broadly consider young persons 
aged 10–24 as  “ adolescents ” . Additionally, recent global trends toward rising age 
at marriage and expanded educational and employment opportunities for young 
people have created an extended period of adolescence in many societies. 

  The advent of puberty and its associated cognitive, emotional and physiologi-
cal development, coupled with the emergence of sexual expression and the desire 
to experiment, general risk-taking, high levels of mobility, instability and change, 
often lead to heightened vulnerability for young people. Because of their age and 
immature cognitive development, young people (in particular, young women) are 
frequently limited in their ability to negotiate sexual relationships and contracep-
tive use, and may also underestimate their own risk for HIV. 

  The background prevalence of HIV infection, age of sexual debut, types of 
relationships and sexual networking patterns, condom use, contraceptive-use pat-
terns, pregnancy, and recreational drug or alcohol use are signifi cant risk factors 
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in this population. Knowledge, skills, self-effi cacy, societal norms and values, 
gender, sexual aggression and coercion impact their ability to reduce their HIV 
risk. These risk factors and determinants of risk-reduction behaviors in the con-
text of young people in southern and sub-Saharan Africa are elaborated below. 

    Factors infl uencing HIV risk 

  Historically, sexual initiation has been linked to marriage and subsequent child-
bearing, and remains a marker of the transition from adolescence to adulthood 
( Bledsoe and Cohen, 1993 ). Early age at sexual debut places young women at par-
ticular risk for pregnancy and sexually transmitted infections including HIV/AIDS. 
Early sexual debut is a strong predictor of a life-course with more partners ( White  
et al ., 2000 ;  Harrison  et al ., 2005 ), and is also more likely to be associated with HIV 
infection ( Hallett  et al ., 2006 ). In settings with high rates of HIV infection and gen-
eralized HIV epidemics, such as southern Africa, simply becoming sexually active 
places young people at substantial risk of HIV acquisition.  Table 15.1    illustrates 
how, in one rural community in South Africa, HIV risk in young people under the 
age of 24 years has increased as the HIV epidemic has evolved and matured, and 
also shows how risk continues over the life-course of specifi c birth cohorts. 

  Throughout sub-Saharan Africa, the average age of sexual initiation falls between 
the ages of 15 and 17 for both young men and women – slightly older when com-
pared to young men and women in industrialized countries ( Eaton  et al ., 2003 ; 
 Simbayi  et al ., 2004 ). Single-year interval age-disaggregated data from multi-
ple sources demonstrate steadily increasing levels of sexual activity throughout 
the teen years ( Eaton et al ., 2003 ), with younger age of sexual debut associated 
with greater HIV risk ( MacPhail and Campbell, 2001 ;  Brook  et al ., 2006 ). A recently 
conducted national youth survey in South Africa ( Figure 15.1   ) demonstrates that 
young women are most likely to become infected with HIV between the ages of 

 Table 15.1        Increase in HIV risk in young people under the age of 24 years in 
one rural community in South Africa, and risk over the life-course of specifi c 
birth cohorts 

   Age group  1992 (%)  1995 (%)  1998 (%)  2001 (%) 

   20–24  6.9  21.1  39.3  50.8 
   25–29  2.7  18.8  36.4  47.2 
   30–34  1.4  15.0  23.4  38.4 
   35–39  0.0   3.4  23.0  36.4 

   Source :  Gouws and Abdool Karim (2005) ; reproduced with permission of Cambridge University 
Press.
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18–21; indeed by age 21 about a third of young women are already infected 
with HIV. 

    Delayed sexual debut 

  Abstinence, or refraining from sexual activity, is a common HIV/AIDS preven-
tion strategy promoted for children and adolescents ( Simbayi  et al ., 2004 ). Data 
from qualitative studies indicate that adolescents prefer abstinence as a preven-
tion strategy when family disapproval of sexual activity outside of marriage is 
high, but fi nd it diffi cult to implement or sustain ( Harrison  et al ., 2001 ). 

  In practice, abstinence often entails either delaying sexual initiation for a lim-
ited period of time or practicing  “ secondary abstinence ”  – that is, a prolonged 
period without sexual activity amongst those who have previously been sexually 
active ( Shisana and Simbayi, 2002 ;  Cleland and Ali, 2006 ). Evidence for this 
approach remains sparse despite the widespread implementation of abstinence 
messages, particularly through life-skills education in schools and faith-based 
HIV risk-reduction interventions. Additionally, data suggest that in settings where 
the epidemic is generalized, postponement of sexual initiation simply delays the 
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Figure 15.1          HIV prevalence by age and sex among 15- to 24-year-olds. In South Africa, 
one-third of women are infected with HIV by age 21, with infection most likely to occur 
between the ages of 18 and 21.   Source:  Pettifor  et al . (2005) ; reproduced with permission 
of Lippincott Williams  &  Wilkins.    
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age of infection but does not in itself reduce rates of infection ( Gouws, 2005 ; 
 Pettifor  et al ., 2005 ). 

    Partnership characteristics and patterns of sexual networking 

  Partnership characteristics, patterns of sexual networking and the age differences 
between partners are all embedded in gender-power dynamics that render adoles-
cent women at highest HIV risk in sub-Saharan Africa. The practice of intergener-
ational sexual coupling between young women and older men, a common pattern 
of sexual networking in sub-Saharan Africa ( Williams  et al ., 2000 ;  Wellings  
et al ., 2006 ), has been shown to increase women’s risk of HIV infection substan-
tially ( Gregson  et al ., 2002 ;  MacPhail  et al ., 2002 ). For example, in Zimbabwe, 
young women with sexual partners 5 or more years older than themselves were 
about seven times as likely to be HIV-infected as women with same-age partners 
( Gregson  et al ., 2002 ). These age discrepancies contribute to HIV risk because 
the older partners might already be HIV-infected, or may engage in concurrent/
multiple partnership patterns that increase their own and partners ’  HIV risk. In 
South Africa such sexual partnering is an important factor, contributing to an 
HIV prevalence of 24.5 percent among young adult women ( Pettifor  et al ., 2005 ). 
Young people with multiple or concurrent partners also face increased HIV risk 
( Morris  et al ., 1996 ), although gender and other factors strongly infl uence this 
association ( Nnko  et al ., 2004 ;  Pettifor  et al ., 2005 ). Concurrent relationships 
are more common in sub-Saharan Africa than one-time casual encounters, and 
the average duration of relationships is relatively long, resulting in tightly linked, 
overlapping sexual networks ( Halperin and Epstein, 2004 ). There is a mismatch 
between self-report of concurrent partnerships and HIV prevalence. Young men 
report concurrent relationships about three times more frequently compared 
to young women (23 percent vs 8.8 percent), but HIV infection in young men 
remains low ( Mnyika  et al ., 1997 ;  Meyer-Weitz  et al ., 2003 ). 

  Most young men and women who are sexually active report a regular boyfriend 
or girlfriend but infrequent sexual intercourse ( Pettifor  et al ., 2004 ;  Simbayi 
et al ., 2004 ). A recent multi-African country study found that half of teen women 
indicated that their last sexual activity with their current partner occurred longer 
than a month ago (Cleland and Ali, 2006). Low coital frequency among young 
people may relate to opportunity, mobility, distance and migration, and diffi cul-
ties in spending time with partners, and makes understanding HIV acquisition 
based on mathematical models of transmission probability even more diffi cult to 
reconcile ( Anderson  et al ., 1986 ). 

    Condom use 

  Studies conducted in the early 2000s in several African countries demonstrated 
the steady increase of acceptability and use of condoms by young people ( DHS, 
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2005 ;  Cleland and Ali, 2006 ), particularly in settings where consistent messages 
are promoted and support for continued use is provided through access to free 
condoms ( Goldstein  et al ., 2005 ;  Pettifor  et al ., 2005 ). 

  Within a generalized HIV epidemic such as in southern Africa, very high levels 
of consistent condom use are required to reduce HIV incidence. A review of HIV 
risk studies conducted prior to 2000 in southern Africa ( Eaton  et al ., 2003 ) esti-
mated that only about 20 percent of adolescents use condoms consistently. About 
70 percent of youth report having ever used a condom, whereas about 50 per-
cent report use of a condom at last coital encounter ( Simbayi  et al ., 2004 ;  Pettifor 
et al ., 2005 ;  Hoffman  et al ., 2006 ;  Maharaj and Cleland, 2006 ). 

  The partnership type strongly infl uences condom use, with condoms 
generally viewed as being less acceptable or desirable within long-term partner-
ships based on issues of love and trust ( Worth, 1989 ;  Rosengard  et al ., 2001 ; 
 Abdool Karim and Abdool Karim, 2002 ), but acceptable in casual relationships. 
Various obstacles to condom use include negative beliefs about and attitudes 
toward condoms, often grounded in traditional gender constructions ( Meyer-
Weitz  et al ., 2003 ;  Morojele  et al ., 2006 ). Some studies have found that young 
people may also associate condom use with promiscuity and sexually transmit-
ted infections, including HIV/AIDS ( Buga  et al ., 1996 ;  Varga, 1997 ;  Reddy 
et al ., 2000 ). Further, peer pressure or stigma about condom use inhibits actual 
use ( Harrison  et al ., 2001 ;  MacPhail and Campbell, 2001 ;  Boer and Mashamba, 
2005 ). 

  Condom use for HIV prevention is also often linked to perceived risk for HIV/
AIDS and other STI’s. Contrary to expectation ( Maharaj, 2006 ), condoms were 
less likely to be used by those young people in KwaZulu-Natal who considered 
themselves to be at medium to high risk than by those who believed that they 
were at low risk of HIV infection. Perceived risk for HIV/AIDS may be associ-
ated with inadequate knowledge about HIV/AIDS. 

  Recent studies have elucidated the determinants of condom use. Condom use 
at sexual debut and talking with one’s fi rst partner about condoms were the most 
signifi cant predictors of condom use at last intercourse ( Hendriksen  et al ., 2007 ). 
Attitudes and perceived behavioral control were signifi cantly related to the inten-
tion to use condoms ( Jemmott  et al ., 2007 ). In other studies, condom use at last 
sex has been associated with male sex, age at fi rst sex, knowing a person infected 
with HIV/AIDS, and condom-use self-effi cacy ( Taylor  et al ., 2007 ). Whilst 
acceptability of male condoms amongst young people is growing, self-effi cacy 
for condom use remains a challenge. Condom self-effi cacy is associated with a 
wide range of factors, including condom use at fi rst sex, discussion with some-
one other than a parent about HIV, and knowing how to avoid HIV ( Sayles  et al ., 
2006 ). Intentions, acceptance of sexuality, and gender are signifi cant predictors of 
condom use ( Bryan  et al ., 2006 ), whereas gender power imbalance is negatively 
associated with condom use ( Boer and Mashamba, 2007 ). 
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    Contraception and pregnancy 

  There is growing evidence that HIV risk in young people has been superimposed 
on already poor sexual health outcomes in young people in sub-Saharan Africa. 
Notably high levels of unintended pregnancies among teenage and young adult 
women in the region underscore the need for young people to have dual protec-
tion against HIV and pregnancy through condom use ( Kleinschmidt  et al ., 2003 ; 
 Pettifor  et al ., 2005 ). However, common myths and concerns about modern con-
traceptive methods have led to delays in the adoption and use of these methods 
in some settings ( Garenne  et al ., 2000 ). Low levels of contraceptive use among 
young people who have recently become sexually active mean that opportunities 
for counselling regarding the importance of contraceptive use are missed, leav-
ing young women vulnerable to both HIV and pregnancy and at risk of transmit-
ting HIV to their children. Many family-planning providers still view condoms 
as a secondary fertility control option, and discourage its use ( Abdool Karim 
et al ., 1992 ). The avoidance of male responsibility for contraception in general, 
including condom use, increases the likelihood of unprotected sex among youth 
( Hoosen and Collins, 2004 ). A recent study found that only 7 percent of contra-
ceptive users reported use of dual methods, including the male condom ( MacPhail 
et al ., 2007 ). 

    Alcohol and drug use 

  Not only is southern Africa home to a disproportionate burden of HIV infections; 
it also reports the highest rates of alcohol consumption globally. Alcohol and 
drug use among African youth have been linked to increased HIV prevalence, as 
young people under the infl uence of these substances are more likely to engage in 
unprotected sexual behavior ( Flisher  et al ., 1996 ;  Simbayi  et al ., 2004 ;  Shisana 
et al ., 2004 ). The South African National Youth Health Risk Survey ( Reddy  et al ., 
2003 ) reported that about half (49 percent) of all school learners had consumed at 
least one alcoholic drink in their lifetime, with 12.0 percent having had their 
fi rst drink before the age of 13 years. In the month prior to the survey, 31.8 per-
cent of learners had used alcohol on one or more days, while 23.0 percent had 
consumed fi ve or more drinks within the space of a few hours on one or more 
days. Qualitative studies have indicated that youth perceive the use of substances 
as a major risk factor for engaging in unprotected sex, and that young women 
reported greater vulnerability to sexual aggression and exploitation while under 
the infl uence of alcohol or drugs ( Morojele  et al ., 2006 ). The use of substances 
as a risk factor for HIV infection needs to be specifi cally addressed in targeted 
interventions. 
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    Reducing HIV risk 

  Knowledge is well-recognized as a prerequisite for behavior change. A 17-country 
survey between 1999 and 2003 ( UNICEF, 2003 ) found that 80 percent of young 
women aged 15–24 years did not have suffi cient knowledge of how to protect 
themselves and their partners from acquiring HIV. In contrast, in South Africa 
young people have adequate knowledge and awareness about HIV/AIDS in rela-
tion to modes of transmission and prevention options. Information about HIV risk 
does not include data on the high background prevalence of HIV infection in some 
populations and groups and how this impacts individual risk, but emphasizes risk 
from multiple-partner relationships. This results in poor internalization of informa-
tion regarding personal risk. Peer infl uence and generalized mass-media messages 
contribute to misconceptions and uncertainty about personal risks. As important 
as information provided is what information is  not  provided. For example, there 
has been an increase in reporting of anal sex as a safer-sex practice, as messages 
regarding risk of transmission through peno-vaginal sex, but not anal sex, are 
covered – leading to many young people interpreting anal sex as being safe sex. 

    Gender 

  Unequal gender relations matter in terms of HIV risk; both the experience of sex-
ual coercion and the practice of partnering with older men increase young wom-
en’s risk for HIV infection ( Gregson  et al ., 2002 ;  MacPhail  et al ., 2002 ;  Dunkle 
et al ., 2004 ). 

  Gender constructions are strongly infl uenced by socio-cultural norms that 
prescribe the appropriate gender roles for men and women and contribute to the 
pronounced gap between HIV awareness and practices, and the social processes 
that infl uence young women’s disproportionate risk for HIV. Socio-cultural norms 
regarding sexual expression within the confi nes of accepted masculine and femi-
nine behavior limit choices of protection from pregnancy and disease and increase 
the vulnerability of youth to HIV and other sexually transmitted infections (STIs), 
and also perpetuate longstanding gender inequalities ( Hoosen and Collins, 2004 ; 
 Reddy and Dunne, 2007 ). 

  Social and community norms are particularly important in African collectiv-
ist communities, where individual decisions about behavior are largely mediated 
by socio-cultural values and norms ( Airhihenbuwa and Obregon, 2000 ). A number 
of studies have examined how gender, at a contextual level, determines the 
conduct of relationships at an interpersonal level with specifi c relevance to HIV 
risk for women ( Ulin, 1992 ;  Harrison  et al ., 1997 ;  Meyer-Weitz  et al ., 1998 ). 
Conservative social norms remain dominant in many settings, making the 
acknowledgment of relationships and sexuality by young people diffi cult and thus 
limiting their ability to access prevention modalities or guidance. 
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  In many societies, adolescence is a time when boys gain autonomy, mobility, 
opportunity and power, including in the sexual and reproductive realm, while 
girls ’  lives become more restricted ( Mensch  et al ., 1998 ). The position of young 
men in a world characterized by social disempowerment, failure and hopelessness 
brought about by poverty and limited opportunities strongly infl uences the devel-
opment of the male gender identity, and notions about masculinity, sexuality and 
behaviors. Disempowerment, synonymous with a poor self-image and frustration, 
facilitates sexual aggression and related behaviors ( Chant and Gutman, 2000 ). 
Socialization within a dominant male culture authorizes male sexual aggression 
( Kalichman  et al ., 2005 ). Male peer-group support for sexual aggression as a way 
to control women who demonstrate  “ improper ”  agency sheds light on the subtle-
ties and complexities of socialized male aggression, and provide challenges for 
intervention design. 

  Women’s engagement in sex is infl uenced by their perceived gender-role expec-
tations about love, sex, and compliance with male partners ’  desires ( Ackerman 
and de Klerk, 2002 ;  Kalichman  et al ., 2005 ). Skills such as assertiveness and 
the ability to negotiate condom use are viewed as undesirable traits in women, 
and not compatible with a submissive gender role. Of note is that not all young 
women are passive and/or subservient. An increase in gender assertiveness has 
been observed in several recent studies. Of concern is that gender assertiveness 
in young women has been linked with an increase HIV risk because of their con-
current multiple sexual partners in order to meet a variety of consumerist needs, 
such as cash, cellphones, transport and clothes ( Leclerc-Madlala, 2003 ). Less is 
known about men and how constructions of masculinity impact their health seek-
ing behaviors, including those relating to sexual health, and knowledge of this is 
equally important when discussing adolescent women’s risks. 

  While both men’s and women’s gender roles are changing, certain normative 
ideals regarding gender remain ( Harrison  et al ., 2006 ). Expectations of male con-
trol in decision-making and of holding power within relationships remain com-
mon. The most extreme manifestation of gender imbalance and male dominance 
is expressed in the form of gender-based violence. In South Africa, high levels 
of sexual coercion and violence against young women particularly has been well 
documented, both within interpersonal relations as well as random acts of vio-
lence against women ( Jewkes and Abrahams, 2002 ;  Jewkes  et al ., 2002 ). Gender-
based violence is associated with greater risk for HIV infection within Africa 
( Garcia-Moreno and Watts, 2000 ;  Dunkle  et al ., 2004 ). Sexual coercion within 
relationships, whether emotional, fi nancial or physical, compounds women’s ina-
bility to negotiate sexual activity or to protect themselves. Because young wom-
en’s male partners are usually older, the power and maturity advantage that their 
male partners hold creates an environment conducive to sexual coercion. Thus, 
young women’s power to negotiate safe sex is often inversely related to the age
of their partner ( Williams  et al ., 2000 ). In fact, young women’s multiple-level 
vulnerability effectively cedes control within relationships to the male partner. 
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  Gender-power imbalances make informed decision-making and negotiation of 
safer sexual practices, and in particular condom use, diffi cult even when the risks 
of unprotected sex (i.e., HIV/AIDS and pregnancy) are understood. 

  Non-negotiation seems to be a common characteristic of adolescent relation-
ships ( Varga, 2003 ). The concepts of sexual  “ decision-making ”  and  “ negotiation ”  
may therefore not always be present in youth and in particular in young wom-
en’s cognitive and behavioral repertoires, thus presenting an important area for 
intervention. 

    Structural factors related to HIV risk 

  In southern Africa, young people’s relationships occur in a context of social and 
family disruption and widespread poverty ( Gilbert and Walker, 2002 ;  Hunter, 
2007 ). Poverty exacerbates the exchange of material goods or gifts within a rela-
tionship into transactional sex, whereby young women may depend on boyfriends 
for important needs, such as school fees, clothes, cash or mobile phones, or they 
may simply sell sex for survival ( Luke and Kurz, 2002 ;  Kuate-Defo, 2004 ). 

  A growing body of research emphasizes the multiple and complex ways in 
which adolescent sexuality and risk are shaped by societal or contextual factors. 
More recently, research has begun to examine community factors, encompassed 
in the concepts of community participation and social capital, and their impact on 
sexual risk. 

  Strong  social cohesion  at family and at neighborhood levels, as well as within 
schools, has been found to act as a protective factor for adolescent engagement in 
risk behaviors. Communities characterized by high levels of social cohesion seem 
to have a greater capacity to buffer against disruptive forces and exert social con-
trols against threats to the well-being of the community ( Sampson  et al ., 1997 ). 
Poverty  is often associated with the limited social capital that may increase the 
likelihood of inadequate support for HIV/AIDS preventive behaviors ( Meyer-
Weitz, 2005 ). There is association between risky sexual behaviors and low socio-
economic contexts (MacPhail, 2001;  Kalichman and Simbayi, 2003 ;  Campbell 
et al ., 2005 ;  Meyer-Weitz, 2005 ). Family poverty impacts on adolescent sexual 
risk behaviors through strained parent–child relationships ( Brook  et al ., 2006 ). 
Therefore, adolescents from these settings are more likely to associate with devi-
ant peers and engage in risky behaviors. 

  Links between  education  and improved sexual health outcomes, such as 
a reduced incidence of teen pregnancy, have been observed globally. Few such 
analy ses have been extended to HIV/AIDS. Available evidence suggests that 
school enrollment or attendance lowers sexual risk for youth ( Pettifor  et al ., 2008; 
Hargreaves et al., 2008 ). Intuitively, this makes sense: those in school may be less 
likely to be involved in relationships, more positively engaged in other activities, 
and thus less likely to be sexually active. However, the causal mechanisms of this 
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lowered risk are complex. Young women, for instance, may leave school because 
they are pregnant, thus making it appear as though those remaining in school 
are at lower risk. Comprehensive school programs aimed at developing a posi-
tive school climate and facilitating a shared identity and connectedness among 
pupils have been found to promote mental well-being, competence, social skills 
and school achievement, and others ( Jane-Llopis  et al ., 2005 ), that might infl u-
ence the engagement in sexual risk behaviors. 

  Social bonding between school students, student–school connectedness, and a 
caring and supportive school climate are associated with a reduction in a range 
of risk behaviors in youth, such as aggression, delinquency, substance use and 
high-risk sexual behavior ( Springer  et al ., 2006 ). Understanding of the mediat-
ing role of school social cohesion in risk behaviors in African contexts is limited 
and would need further exploration. This is particularly pertinent in light of the 
greater socialization role schools need to play because of the erosion of existing 
family and support structures due to AIDS. 

  How young people  use their time  may strongly infl uence their sexual risk-tak-
ing behaviors. For instance, work and employment may occupy young people’s 
time and reduce their ability to participate in sexual risk activities ( Kaufman 
et al ., 2004 ). Also, some evidence suggests that young people who belong to com-
munity organizations may experience protective effects from doing so ( Campbell 
et al ., 2002 ). These effects may be different for young men and women, with 
young women appearing to benefi t most from membership in various organiza-
tions. For men, membership in sports organizations is most common, but the effect 
of participation on HIV risk is ambiguous, with some studies indicating that men 
who participate in sports are actually at increased risk ( Campbell et al ., 2002 ). 

    Access to resources and services 

  Globally,  access to services  and accurate information about prevention and repro-
ductive health for young people is inadequate. Throughout sub-Saharan Africa, 
this poor quality of care for young people encompasses limited access to serv-
ices, poor reception and treatment from service providers, and non-availability 
of preventive methods that young people need – most notably, condoms ( Wood 
and Jewkes, 2006 ). Limited condom and contraceptive accessibility in general, 
but also for youth in particular, has been reported to impact negatively on its use 
( Colvin, 1997 ;  Gilmour  et al ., 1999 ). 

  Lack of access for adolescents is not only limited to physical constraints, but 
also characterized by social inaccessibility. Service providers are often overtly hos-
tile to serving young clients, particularly for their reproductive health needs ( Wood 
and Jewkes, 2006 ). In fact, clinics are often conveniently located near schools, 
and thus could play an important role in meeting the prevention needs of young 
clients. However, personal motivation and access to care should be accompanied 
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with the development of local resources that facilitate healthy choices. The estab-
lishment of separate youth-friendly services augurs well for improved youth 
accessibility to condoms and other reproductive health services. Nevertheless, 
access to counselling and testing services, condoms, treatment services for sexu-
ally transmitted infections, and harm-reduction strategies all remain limited for 
young people. 

    Socio-cultural norms and values 

  Too often, cultural practices that may be harmful to young people, such as virgin-
ity testing or initiation ceremonies, are promoted as having value in terms of safe 
sex or HIV prevention. An emphasis on virginity may be detrimental for young 
women, for instance, if they feel pressure to  “ prove their virginity ”  through sexual 
intercourse with a male partner, or pressured to practice anal sex to preserve their 
virginity (Harrison, 2008). 

  Some aspects of cultural practices related to sexuality, such as non-penetrative 
sex or the intergenerational instruction of young people in sexual matters by their 
elders, could have positive implications for HIV prevention if adapted to the needs 
of contemporary youth. This is of particular importance within the African con-
text, where discussions about sexuality with young people are generally a taboo 
topic and occur only within a very specifi c context. Exploration and re-negotiation 
by young people are needed regarding the positive and negative aspects of cul-
tural norms and practices, as many of them are strongly infl uenced by the soci-
etal values that promote them. Community concerns about sexuality education 
need to be considered, and ways in which these concerns can be accommodated 
should be explored through greater community involvement in youth programs. 
The development of indigenous institutions by communities to provide culturally 
sensitive sex counselling/education services for adolescent girls in Uganda have 
yielded success ( Muyinda  et al ., 2004 ), and should be explored within the south-
ern African context. In addition, the combination of both traditional services and 
modern health and sexual education can provide a bridge between tradition and 
modern institutions (Muyinda, 2004). However, the incorporation of indigenous 
institutions in sexual counselling and education for youth requires careful plan-
ning and thoughtful processes to ensure that cultural practices and traditions that 
increase young people’s vulnerability to HIV infection are not reinforced. 

    HIV prevention interventions in youth 

  As the severity of the HIV pandemic has heightened the vulnerability of both ado-
lescents and the general population, intervention efforts have increased. Recent 
research highlights the need for comprehensive behavioral interventions that take 
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into account the complex social context of adolescent sexuality and HIV risk. 
These interventions include an emphasis not only on individual-level outcomes, 
but also on modifying social norms to support behavioral change and addressing 
structural inequalities (e.g., gender) that contribute to high-risk sexual behavior 
( Wellings  et al ., 2006 ). 

    Overview of behavioral interventions 

  We fi rst turn our attention to a review of behavioral interventions. Interventions 
for young people are usually implemented in schools, through peer educators, 
community activities, mass-media campaigns and involvement of parents. They 
do not differentiate by sex or target those who are sexually active, and generally 
approach all young people as a homogenous group. In settings like South Africa, 
racial diversity, economic differences, quality of schooling and the age distri-
bution in specifi c grades can vary substantially between schools depending on 
geographical location.        Tables 15.2 and 15.3      provide an overview of recent behav-
ioral interventions and their outcomes across sub-Saharan Africa over two time 
periods: the 1990s and the 2000s respectively. 

  Evaluation of these behavioral interventions has occurred with varying degrees 
of rigor, and their impact varies depending on coverage, target population and 
vehicle of delivery. To date, there are few behavioral interventions that have had 
a demonstrated impact on HIV incidence or other biological outcomes such as 
pregnancy and or other sexually transmitted infections. This refl ects a general 
focus of behavioral interventions, regardless of setting, on assessing the short-
term impact on proxy markers for HIV risk, such as knowledge, use of condoms 
at last coital encounter, abstinence, and partner reduction. In high-prevalence HIV 
settings such as South Africa, this represents a gap in youth interventions, given 
the need to focus on preventing HIV infection as a primary objective from the 
early teenage years onward. Notwithstanding this shortcoming, important trends 
and lessons on what works or does not work can be gleaned from a review of 
the literature that can inform design of much-needed new, effective and targeted 
interventions. 

  A distinction is made here between  programs , which are broad-based efforts 
designed to reach a large population, and  interventions  ,  which are more narrowly 
focused efforts designed to be evaluated for effi cacy. Below, we discuss programs 
and interventions that focus on individual, partnership (or dyadic) and structural 
levels of risk. 

    National HIV media-based prevention programs 

  Widespread, more generalized community and large-scale HIV/AIDS media 
interventions such as LoveLife and Soul City have been successful in creating 



 Table 15.2        Behavioral interventions to reduce HIV/AIDS and associated risk behaviors in adolescents and youth: sub-Saharan 
Africa, 1990–1999  

   Intervention  Location/
venue 

 Target 
group 

 Type of intervention  Content/focus  Design/outcomes  Impact/effectiveness 

   Dalrymple 
and du Toit 
(1993)

 South 
Africa

 Secondary-
school
students

 School-based; Drama 
in AIDS Education, 
participatory drama 
delivered by teachers 
 and  youth 

 Knowledge, attitudes, 
behavior related to 
HIV/AIDS

 Pre-post intervention 
assessment with 72 
students

 Increase in general 
knowledge of HIV/
AIDS  and  sexual risk 

    Kuhn  et al . 
(1994)

 South 
Africa

 Secondary-
school
students

 School-based; 2 weeks 
duration; during and 
after school; teacher-
led, nurse-assisted 

 Raise HIV/AIDS 
awareness; provide 
condoms

 1 intervention, 
1 control school, pilot 
study, immediate 
follow-up 

 Improved attitudes 
toward PLWHAs; 
increased knowledge of 
condom use and condom 
intentions

    Fawole  et al . 
(1999)

 Nigeria  Urban 
senior
secondary 
students
(n       �      440) 

 Comprehensive health 
education over 6 weeks 
using lectures, fi lm, 
role plays, stories, 
songs, essay contests 

 Methods of HIV 
prevention and 
demonstration of 
condom use, led 
by physician and 2 
teachers

 Controlled 
longitudinal design 
in 2 schools, with 
random allocation; 
6 month follow-up 

 Improved attitudes to 
HIV/AIDS, increase in 
reported abstinence, no 
change in condom use, 
decrease in #partners 

    Fitzgerald  
et al . (1999) ; 
Stanton
(1998)

 Namibia  Secondary-
school
students,
in out-of-
school
hours

 My Future is My 
Choice, HIV risk 
reduction over 7 weeks 
(14 sessions), using 
narratives, games, 
facts, exercises and 
questions

 Based on Protection 
Motivation 
theory, focused on 
reproductive biology, 
HIV/AIDS, substance 
use, relationship 
violence and 
communication skills 

 RCT, random 
assignment of 
students from 
10 schools; 6 month 
follow-up 

 Improved attitudes 
toward abstinence  and
condom use; increased 
condom self-effi cacy; 
increase in intentions to 
abstain and use condoms; 
increase in condom use at 
12 mos. 



    Klepp  et al . 
(1997)

 Tanzania  Grade 6 
and 7, 
primary 
school

 School-based, 
conducted during 
school hours; 20 hours 
over 2–3 months 

 Based on Theory 
of reasoned action, 
social learning 
theory; HIV/AIDS, 
communication,
transmission and 
prevention, delay in 
sexual debut, PLWHA 

 RCT; 6 intervention 
and 12 control 
schools, repeat cross-
sectional surveys at 
6 and 12 months 

 At one year follow-up: 
Increase in intentions to 
abstain; Increased general 
knowledge of HIV/
AIDS  and  sexual risk; 
improved attitudes toward 
PLWHAs 

    Munodawafa 
et al . (1995)  

 Zimbabwe  5 rural 
secondary 
schools,
Grades
9 and 10 

 School-based  Prevention of 
STD/AIDS/drug 
use; transmission 
and social issues, 
decision-making

 Quasi-experimental 
design; 2 control 
and 3 intervention 
schools; immediate 
follow-up 

 Increase in general 
knowledge 

    MacLachlan 
et al . (1997)  

 Malawi  Secondary 
schools

 AIDS education 
through active learning; 
school-based

 Board game focused 
on sexual activity, 
abstinence

 Matched control, no 
pre–post design 

 Increase in general 
knowledge 

    Rusakaniko 
et al . (1997)  

 Zimbabwe  Secondary 
schools

 Focused on increasing 
knowledge of health 
issues through teachers 
and print material 

 Reproductive 
biology, STD/AIDS, 
responsible sexual 
behavior, pregnancy, 
contraception

 Random sampling 
of students within 
selected schools 

 Measurement of HIV/
AIDS knowledge; 
no impact 

    Shuey  et al . 
(1999)

 Uganda  Primary 
schools,
ages 13–14 

 School-based, in-school 
activities, including 
School Health Club and 
peer led exercises with 
question box 

 Abstinence  Repeat cross-sectional 
design

 Increase in general 
knowledge; impact on 
delay in sexual debut and 
number of partners 

    Visser 
(1996)

 South 
Africa

 Standards 
6–9 (early 
secondary) 

 School-based, in 
classrooms, teacher 
implemented “kit” with 
various activities 

 Abstinence and 
condoms

 Purposive sample, 
pre–post test with 187 
students, no control 

 Increased knowledge 
(abstinence, condoms); 
attitudes toward 
PLWHAs; intentions to 
use condoms/abstain 

  Source: C. Baxter (personal communication).  



 Table 15.3        Behavioral interventions to reduce HIV/AIDS and associated risk behaviors in adolescents and youth: sub-Saharan Africa, 
2000–2007

   Intervention  Location/
venue 

 Target group  Type of 
intervention 

 Content/focus  Outcomes/design  Impact/effectiveness 

    Agha (2002)   Zambia  Secondary-
school
students
(boarding)

 One 2-hour 
peer-led session 
using factual 
information, 
drama, skits 

 Safer sex, HIV 
prevention, 
abstinence and
condom use 

 Quasi-experimental 
longitudinal panel with 1-week 
and 6-month post-intervention 
follow-up 

 Increase in 
abstinence
knowledge and 
beliefs; reduction in 
number of partners 

    Cowan (2002)   Zimbabwe  30 
communities
with 82 
secondary 
schools

 Comprehensive 
adolescent
reproductive 
health program 

 Regai Dzive 
Shiri, community 
intervention with 
components for 
in- and out-of-
school youth, as 
well as adults 

 Community RCT, following 
extensive feasibility and pilot 
work, with HIV incidence as 
main outcome 

 Ongoing 

    Erulkar  et al . 
(2004)

 Kenya  Young people  Culturally 
consistent
reproductive 
health program 

 Comprehensive 
reproductive 
health, with 
emphasis on 
safe-sex behavior 
change

 36-month program with 
quasi-experimental design; 
project and control areas with 
pre–post assessments 

 Positive changes, 
differed by gender: 
Girls : increase in 
secondary absence, 
less likely to have 
had 3 or more 
partners.  Boys : 
in intervention, 
more likely to 
use condoms. 
Both  improved 
communication



   Aaro  et al . 
(2006), Ahmed 
et al . (2006) 

 South 
Africa/
Tanzania 

 12- to 14-year-
old school 
students

 School-based 
sexuality 
education and 
teacher training 

 SATZ – school-
based classroom 
curriculum 
focused on 
promotion of 
condom use and 
delay in sexual 
debut

 Community RCT; intervention 
mapping based on modifi ed 
theory of planned behavior 

 Ongoing 

   Wegner  et al . 
(2007)

 South Africa  Secondary-
school age 

 School-based 
sexuality 
education plus 
leisure-time
activities 

 Healthwise – 
focused on 
sexual risk and 
substance-use 
reduction through 
positive use of 
leisure time 

 Elements of life-skills training, 
time management, personal 
goal-setting

 Ongoing 

    Mantell  et al . 
(2006)

 South Africa  Secondary-
school
students in 
Grades 8–10 

 14 sessions over 
3-month period, 
delivered by 
teachers, peer 
educators, nurses 

 Mpondombili 
Project. HIV 
and pregnancy 
prevention, 
dual protection, 
gender equality, 
condoms,
decision-making
and refusal skills 

 Quasi-experimental design; 
2 intervention, 2 comparison 
schools

 Increased condom 
use and negotiation 
skills among girls; 
positive change in 
gender-role norms 

    Harvey  et al . 
(2000)

 South Africa  Grade 8 
students

 DramAide (drama 
in education) to 
increase AIDS 
awareness; drama 
workshops plus 
presentations

 10-page booklet 
about HIV/AIDS 
prevention and 
transmission

 RCT; 7 intervention and 
7 control schools with random 
allocation

 Attitudes toward 
PLWHAs; condom 
self-effi cacy; 
increase in ever use 
of condoms 

(Continued)



 Table 15.3   (Continued)          

   Intervention  Location/
venue 

 Target group  Type of 
intervention 

 Content/focus  Outcomes/design  Impact/effectiveness 

    James  et al . 
(2005)

 South Africa  Grade 11 
secondary-
school
students

 Knowledge, 
attitudes,
communication
and behavioral 
intentions related 
to HIV/AIDS 

 Photo novella, 
Laduma, based 
on health 
promotion
and social 
learning theory, 
implemented in 
KwaZulu/Natal 

 RCT, 10 schools to 
control group, 9 schools 
in intervention group; 
assessments at intervention 
delivery and 6 weeks 
post-intervention 

 Improved attitudes 
among men 
toward PLWHAs; 
improved condom 
attitudes; increase 
in girls abstinence 
intentions; increase 
in condom 
intentions; no 
change in behavior 

    Jewkes  et al . 
(2007)

 South Africa  Late 
adolescents/
young adults 

 Stepping Stones, 
group-based 
learning using 
participatory 
learning theory 

 13      �      3-hour 
older peer-
facilitated 
sessions:
personal
behavior, sex 
and love, sexual 
risk-reduction;
gender-based 
violence and 
communication
skills

 Community-cluster RCT  15% reduction in 
HIV infections and 
31% in HSV-2 
in men after 2 
years; fewer 
partners among 
men; reduction in 
% men reporting 
a casual partner or 
transactional sex 

    Karnell  et al . 
(2006)

 South Africa  Secondary 
school

 HAPS – HIV 
and Alcohol 

 Implemented in 
KwaZulu/ Natal, 

 9th-Grade students in 5 
township schools, pilot study 

 At 18-month follow-
up, signifi cant 



Prevention Study. 
School-based, 
delivered by 
peer leaders and 
teachers, using 
audiotapes

with focus 
on alcohol 
prevention 
and sexual 
risk-reduction,
based on US 
intervention

differences b/w 
intervention and 
control with regard 
to condom use 
intentions, alcohol 
use, and sex refusal

    Kinsman  et al . 
(2001)

 Uganda  Late 
primary/early 
secondary 

 School-based, 
delivered by 
teachers in 
classrooms

 Masaka HIV 
prevention, 
behavior 
change theory, 
focused on 
abstinence/delay 

 Part of larger RCT 
aimed at reducing HIV 
incidence; teacher training 
and implementation of 
comprehensive sex education 

 Improved attitudes 
and intentions 
toward abstinence; 
no impact on 
behavior 

    Okonofua  et al.
(2003)

 Nigeria  3700 �
students in 
intervention 
and control 
schools

 Community 
participation, peer 
education, school 
health clubs, 
provider training 

 Focus on STD 
treatment-
seeking behavior 
and STD 
prevalence 

 4 intervention, 8 control 
schools

 Improved 
knowledge, condom 
use, partner 
awareness of STD, 
and treatment-
seeking behavior; 
reduction in reported 
STI symptoms in 
past 6 months 

    Bhana  et al . 
(2007)

 South Africa  Young 
adolescents/
pre-
adolescents
within
families 

 Out-of-school 
approach to 
working with 
youth, intervention 
based on cartoon 
narrative for use 
with families 

 AmaQhawe 
Family Project 

 Family-based prevention in 
community participatory 
framework 

 Pilot results: 
improved 
parent/child
communication,
improved HIV/
AIDS knowledge 
and attitudes, and 
decreased stigma 

(Continued)



 Table 15.3    (Continued)         

   Intervention  Location/
venue 

 Target group  Type of 
intervention 

 Content/focus  Outcomes/design  Impact/effectiveness 

    Ross  et al . 
(2007)

 Tanzania  Primary 
school
students, Years 
5–7

 Peer-assisted 
sexual health 
education in 
schools, youth-
friendly services, 
and condom 
promotion in 
community

 Mema kwa 
Vijana, 
comprehensive 
sexuality 
education,
focused on 
condom use and 
delay in sexual 
debut

 Community-cluster RCT  Improved attitudes 
and knowledge, as 
well as increased 
condom use, among 
intervention youth, 
but no impact on 
biological outcomes 
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awareness about HIV/AIDS in South Africa, and have been reported to bring 
about behavior change ( Goldstein  et al ., 2005 ;  Pettifor  et al ., 2005 ). While the lit-
erature points out the diffi culties in measuring the effi cacy of media interventions 
in changing behaviors, their use in creating public awareness is well documented. 
These interventions often have to compete with more appealing and subtle mes-
sages about substance use (alcohol, tobacco and other illicit drug use) and sex. 

    School-based interventions 

  School-based efforts remain a popular and common method of delivering behav-
ioral intervention programs to young people, as schools represent an important 
setting for reaching great numbers of adolescents (though not all adolescents are 
enrolled in schools, and those who have left school for reasons including preg-
nancy and employment may represent a higher-risk group of young men and 
women). School-based interventions have also led to changes in knowledge, atti-
tudes, and sometimes in sexual-risk behaviors. These programs have generally 
incorporated HIV prevention efforts into a broad-based  “ life skills ”  approach 
( James  et al ., 2006 ). A number of school-based HIV prevention interventions 
have been conducted in sub-Saharan Africa ( Table 15.2 ). There are several 
notable exceptions to this general approach to school-based interventions that 
encompass knowledge provision with short-term behavioral outcomes, including 
the Mpondombili and CAPs Interventions in South Africa and the Regai Dzive 
Shiri and MEMA kwa Vijana interventions in Zimbabwe and Tanzania respec-
tively. The Mpondombili Intervention included youth peer educators, teachers 
and nurses in secondary schools in rural KwaZulu/Natal to deliver a 14-session 
curriculum aimed at promotion of dual protection, consistent condom use, and 
delay in sexual debut among Grade 8–10 pupils ( Harrison, 2002 ;  Mantell  et al ., 
2006 ). The HAPS project, used a combined sexual-risk and alcohol-awareness 
curriculum to address those interconnected risk factors among secondary school 
students in a pilot study that was an adaptation from a US-developed and -tested 
intervention ( Karnell  et al ., 2006 ). The Regai Dzive Shiri intervention in the rural 
Masvingo Province in Zimbabwe included pupils, parents, teachers and commu-
nity leaders to determine acceptability of the intervention, and a questionnaire 
and urine sampling survey was undertaken among the pupils aged 12–18 years 
(n       �      723, median age, 15 years) to determine the correlation between biologi-
cal evidence of sexual experience and questionnaire responses ( Cowan, 2002 ). 
The MEMA kwa Vijana ( “ Good things for young people ” ) intervention had four 
components: community activities; teacher-led, peer-assisted sexual health educa-
tion in Years 5–7 of primary school; training and supervision of health workers to 
provide  “ youth-friendly ”  sexual health services; and peer condom social market-
ing. Impacts on HIV incidence, herpes simplex virus 2 (HSV-2) and other sexual 
health outcomes were evaluated over approximately 3 years in 9645 adolescents 
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recruited in late 1998 before entering Years 5, 6 or 7 of primary school. This inter-
vention substantially improved knowledge, reported attitudes and some reported 
sexual behaviors, especially in boys, but had no consistent impact on biological 
outcomes within the 3-year trial period ( Ross  et al ., 2007 ). 

    Life-skills programs 

  Life-skills programs address basic knowledge about sexuality, HIV/AIDS and 
other STIs, as well as skills that include learning to manage peer pressure effec-
tively, and improving communication and negotiation skills within relationships. 
The effectiveness of school-based prevention is also highly dependent on indi-
viduals in the school to support and deliver the programs. In a recent pre-test/
post-test control group design study ( James  et al ., 2006 ), the life-skills program 
in South Africa was only marginally successful in improving learners ’  knowledge 
about HIV/AIDS, and yielded no signifi cant effect on safer-sex practices or on 
the psychosocial determinants of these sexual practices. It was also found that the 
life-skills program was seldom implemented as intended, and was being adapted 
based on school leadership commitment, teacher availability, skill and comfort 
level with the content; school attendance; and time and facilities available. In 
settings where the program was implemented with fi delity, signifi cant positive 
changes in knowledge of HIV/AIDS and sexual risk were reported. 

    Peer education 

  Another popular school-based approach is peer education, due to recogni-
tion of the infl uence of peers on adolescent decision-making and behavior. The 
effectiveness of peer education programs is dependent on the provision of ade-
quate emotional and program support for peer counsellors as well as a supportive 
environment and community context ( Campbell, 2003 ). These programs tend to 
be broad-based interventions similar in content to the life-skills programs. The 
goal of these interventions is to provide youth with HIV/AIDS knowledge and 
skills in terms of HIV transmission and prevention, and that the target group 
will translate the knowledge and skills gained into responsible and preventative 
behaviors. 

  It is noteworthy that while the school setting provides a captive audience 
for most interventions aimed at young people, teachers ’  personal HIV risk and 
values and norms towards sexuality impact the effectiveness of this approach. As 
teachers in sub-Saharan Africa increasingly leave school due to AIDS-related ill 
health or even death, it is possible that those remaining teachers will be forced to 
focus on only the essential educational skills, such as reading, writing and math-
ematics, due to a shortage of qualifi ed persons, as is being experienced in other 
sectors in society. Thus, an over-reliance on school-based approaches might be 
an increasingly unsustainable strategy. The use of voluntary community-based 
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counsellors/educators and other community-level approaches may ultimately 
prove more viable in settings devastated by HIV/AIDS ( Muyinda  et al ., 2004 ). 

    Interventions involving parents 

  A strong adult protective shield for young people decreases their risk for HIV 
infection ( Petersen  et al ., 2005 ). While different parenting styles and practices 
have been linked to decreased risk, little information is available regarding the 
parenting styles and practices within an African context that would protect ado-
lescents from HIV risk. Few HIV/AIDS interventions targeted at young people 
involve parents directly, and those that have included parents in school-based 
approaches have met with little success. A community-based intervention that 
specifi cally targets parents and their young pre-adolescent children in improv-
ing communication especially around HIV/AIDS, such as that implemented by 
( Bhana  et al ., 2004 ), could provide some direction for interventions with older 
adolescents. Brook and colleagues (2006) found that stressors such as poverty 
increase diffi culty in the parent–child relationship, and future interventions that 
incorporate parents should include components that will improve the quality of 
parents ’   lives as well as young people’s lives, through improved knowledge and 
skills pertaining to the various challenges they may face – such as parent–child 
interactions, discipline, and stress management. 

  The challenged family constructions within the African context where female-
headed households are often the norm ( Preston-Whyte and Zondi, 1992 ), or 
where both parents are absent because they have died of AIDS or are migrant 
workers, will necessitate innovative use of supportive social relationships for 
youth. 

    Structural and community-level interventions 

  While community interventions within geographically-defi ned boundaries and 
focused on community mobilization or structural changes are more novel, inno-
vative and creative, there is a paucity of data on effectiveness. For example, com-
munity interventions linked to youth-focused organizations, traditional kinship 
networks, or as part of community-wide events demonstrate gains in knowledge, 
skills and behavior change, and shifts in community norms .

  There is a growing recognition that HIV prevention interventions must go 
beyond addressing sexual risk behaviors and their immediate determinants, and 
focus on broader societal and economic factors underlying HIV/AIDS risk. 
Several interventions have shown promise in reducing gender inequities and 
gender-based violence, and the HIV-associated risk behaviors that accompany 
it.  “ Stepping Stones ”  is a group-based intervention that uses participatory learn-
ing approaches, including critical refl ection, role-playing and drama. It was fi rst 
implemented in Uganda, and then adapted and implemented in South Africa 
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( Jewkes  et al ., 2007 ). The program is delivered to groups over several weeks in 
a series of 13 3-hour sessions and 3 peer-group meetings, with facilitation from 
slightly older, trained peers. The sessions focus on personal behavior and what 
shapes it, sex and love, sexual risk reduction, HIV and STIs, gender-based vio-
lence, and communication skills. The program culminates in a community meet-
ing in which a special request from the participants is made. The Stepping Stones 
intervention achieved a reduction of 15 percent in HIV infections and 31 percent 
in HSV-2 infections at the 2-year follow-up point. Although neither of these fi nd-
ings is statistically signifi cant, they provide some evidence that the intervention 
had a benefi cial impact on sexual behavior. In men, fewer partners were reported 
since the last interview at both the 12- and 24-month follow-up, and there was a 
signifi cant reduction in the proportion of men reporting a casual partner or trans-
actional sex during the follow-up period. 

  Success in reducing pregnancy among adolescent school-going girls via a 
structural intervention has also been reported from Kenya. Dufl o and colleagues 
(2006) conducted an evaluation of three HIV prevention methods over a 3-year 
period among 70,000 students in Grades 6–8 in 328 Kenyan schools ( Dufl o  et al ., 
2006 ). The interventions included providing girls with school uniforms at no 
charge, conducting classroom debates and essay contests in which students wrote 
about why they should (or should not) be taught about condom use and HIV pre-
vention, and a 40-minute course for 8th-Grade students that discussed HIV trans-
mission statistics and their implications, along with a 10-minute video about the 
risks associated with relying on older men for money and gifts. Their fi ndings 
showed that free uniforms had a direct, positive impact on school dropout and 
pregnancy rates, and that girls exposed to 1 year of information about the risks 
of partnering with older men were 65 percent less likely to become pregnant by 
an adult partner. The essay contests were found to increase condom use but not 
decrease sexual activity. 

  Another South African intervention, the IMAGE (Intervention with 
Microfi nance for AIDS and Gender Equity) Project, while not specifi cally 
designed for young women, achieved a substantial reduction in intimate partner 
violence through a combined intervention of micro-fi nance for poor women and 
sexual risk-reduction and empowerment sessions designed to enhance partner 
communication. However, no impact on unprotected sex with non-spousal part-
ners or on HIV incidence was observed. IMAGE was implemented across eight 
villages, four of which received the intervention at the outset of the program, 
with the other four receiving it 3 years later. In each village the intervention com-
prised a poverty-focused microfi nance program, in which the poorest households 
were identifi ed, women recruited and groups formed, and cycles of borrowing 
and repayment initiated. In addition, group ( “ center ” ) meetings were held every 
second week with all the women, which provided opportunities to implement the 
 “ Sisters for Life ”  gender and HIV training program. This comprised two phases, 
structured training (including modules on gender, culture, sexual risk and women’s 
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empowerment), and community mobilization, focused on group action plans 
( Pronyk  et al ., 2006 ). 

  The approach adopted by the Population Council Adolescent Livelihoods pro-
gram focuses on implementation of a curriculum aimed at building the social, 
economic and health capabilities of highly vulnerable youth ( Hallman, 2006 ). 
This program follows an integrated approach, including efforts to reduce social 
isolation by bringing young people together in safe community spaces, enhanc-
ing fi nancial  “ literacy ” , building social and economic bridges through informal 
savings groups as well as connections to role models and mentors, and increasing 
knowledge and skills related to sexuality and HIV prevention. 

  While none of these interventions have had an impact on HIV incidence, they 
appear to have successfully altered some of the underlying societal and structural 
determinants of HIV acquisition – namely gender inequalities and economic need.   

    Linking youth to HIV care and treatment 

  To date, there have been few interventions targeted at young people that specifi -
cally promote and/or expand access to HIV testing, care and treatment. Given the 
increase in public sector access to ARV treatment and care, and efforts to promote 
knowledge of status, prevention efforts that integrate HIV testing and care and 
treatment services are critical. The success of these initiatives hinges on address-
ing the prevailing HIV/AIDS stigma and discrimination that act as major barriers 
to knowledge of HIV status and health-seeking behaviors. 

  In terms of increasing access to and utilization of health services, training of 
health-service providers, improvements in clinic infrastructure combined with 
activities in the community, and provision of a defi ned package of services all 
impact health-service utilization patterns. Mass-media campaigns utilizing tel-
evision and, to some extent, radio, posters and billboards are more effective for 
addressing specifi c issues, and are also effective in increasing knowledge, improv-
ing self-effi cacy to use condoms, infl uencing social norms, increasing the amount 
of interpersonal communication and raising awareness of health services. 

    Out-of-school youth and youth in higher education 

  Effectiveness is enhanced when interventions work from young people’s own per-
ceived interests and needs – from employment opportunities to opportunities to 
talk about relationships and sexual health issues (projects such as TAP, and the 
Reposition Youth (TRY) Savings and Credit Scheme Project in Nairobi, Kenya; 
and the Young People’s Sexual and Reproductive Health Project in Malawi). In 
higher-education institutions, innovative initiatives have aimed to diffuse HIV/
AIDS across the university curriculum – for example, the integration of dis-
cussions into subjects such as law, agriculture, environment, etc. (University of 
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Botswana HIV/AIDS Project, Center for the Study of AIDS at Pretoria University 
in South Africa). 

    Lessons learned from interventions targeted at youth 

  Young people form a diverse group with varying needs within the transitional 
period to adulthood, and between each other depending on sexual experience, 
HIV risk based on geographical boundaries, and a range of individual and con-
textual factors that impact HIV risk and risk-reduction efforts. 

  Partnerships that enable the sharing of ideas and responsibilities are central to 
the success of interventions with young people. The importance of forming net-
works within a country and outside, as well as linking governments with civil 
society and forging networks between young people and the broader community, 
lay foundations for sustainability, as human and fi nancial resource allocations are 
dependent on these linkages ( Aggleton and Warwick, 2002 ) .

  Adults need support in working with youth. Not all adults have the skills and 
knowledge to educate young people about HIV/AIDS sexual and reproductive 
health issues ( James  et al ., 2004 ). The same is true for youth and community edu-
cators. Skills need to be developed in the use of experimental and experiential 
approaches to learning and development. 

  Awards and accreditation might be ways to prepare educators for their role in 
sexual and reproductive health ( Aggleton and Warwick, 2002 ). 

  Research not only plays a role in social assessment during the initial stages 
of program planning, but may also play a role in the fostering of partnerships. 
Participatory evaluation research is another way in which partnerships and col-
lective responsibility for interventions are sought ( Meyer-Weitz and Sliep, 2005 ). 
Active involvement of young people in the articulation of their needs, and to 
inform program content, is essential. The social, political, fi nancial and cultural 
contexts of young people will determine what they are able and willing to do 
( Aggleton and Warwick, 2002 ). Interactive and experiential learning opportuni-
ties can facilitate involvement, and enhance the internalization of new knowledge 
and skills. Interactive drama techniques ( Sliep and Meyer-Weitz, 2003 ) have been 
used with great success in different contexts for peer and community education. 

  Risk behaviors cluster in individuals, and have common determinants infl u-
enced by the same risk and/or protective factors. Thus, by effectively address-
ing the determinants, a profound impact on adolescent health could be made. 
HIV/AIDS prevention efforts should be part of broader interventions directed at 
improving young people’s sexual and reproductive health, and promote adoles-
cent health and development. 

  Skills-based approaches directed to promoting young people’s sexual and repro-
ductive health should be followed ( Aggleton and Warwick, 2002 ). Adolescent 
development and behavior change are infl uenced by a range of factors, including 
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individual knowledge; attitudes; relationships with parents, caregivers and peers; 
schools; economic status; faith beliefs; and the entertainment media. 

  Behavioral outcomes, such as measures of condom use, injecting drug use, 
commercial sex and age at fi rst sex, and number of sexual partners, are often used 
as indicators of program success. A human rights approach that is gender and cul-
turally sensitive in which young people have a right to access to all the neces-
sary information and skills that will enable them to protect themselves and their 
partners from HIV infection is a prerequisite ( UNESCO, 2002 ) to enable young 
people to make informed choices about a range of sexual and reproductive health 
issues.

  Community involvement and the use of indigenous institutions to provide cul-
turally sensitive sex counselling/education services for adolescent girls in Uganda 
contributed to its success in HIV prevention ( Muyinda  et al ., 2004 ). Further, the 
combination of traditional services and modern health and sexual education pro-
vided a bridge between tradition and modernity. 

  The use of voluntary community-based counsellors/educators needs to be con-
sidered, and novel ways in which communities may reward them for their services 
could substantially improve the sustainability of prevention efforts in resource-
constrained, hyper-endemic HIV settings. 

  Planning for sustainability requires dedicated political will and fi nancial 
resources. While interventions might be commenced through funding from dif-
ferent agencies, local ownership and sustainability should be planned for from the 
initial onset of program planning and implementation ( Aggleton and Warwick, 
2002 ). In Kenya, the TAP project aims to become self-sustained through micro-
fi nance and strengthening of livelihood skills. 

    Conclusion 

  There is no  “ silver bullet ” , biomedical or behavioral, for decreasing HIV risk in 
youth. It is clear that no single intervention will be equally effective for all youth 
in all settings, and within a specifi c setting. Interventions that are based on good 
epidemiological data for prioritizing the target population, utilize behavioral and 
social theory appropriate for the target population and desired outcomes, consider 
contextual and structural realities of the target group, and capacity and infrastruc-
ture for sustainable delivery are more likely to be effective. 

  Adolescent development and behaviors vary within the time period that defi nes 
this stage of development, and differ by sex and setting. These behaviors are 
infl uenced by a range of factors, including individual self-esteem; skills; knowl-
edge; beliefs; attitudes; relationships with parents, caregivers, peers and teachers; 
schools; economic status; faith beliefs; perceptions of rights; sense of future; and 
the media. Diversity in programs and interventions is thus critical, as is target-
ing and designing interventions for specifi c time periods in adolescent transition 
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to adulthood and autonomy. Short-, medium- and long-term goals are critical for 
individuals being targeted, as well as for intervention design. 

  We need to understand better the predictive roles of increasing knowledge, 
self-effi cacy skills, building self-esteem, creating hope in the future and access 
to services in reducing HIV incidence rates. HIV/AIDS prevention efforts need 
to form part of broader interventions directed at improving young people’s over-
all health and well-being, and initiatives to address socio-economic and structural 
roots of risk. Additionally, program effectiveness is also enhanced when interven-
tions incorporate young people’s own perceived interests and needs – including 
employment opportunities, and opportunities to talk about relationships and sex-
ual health issues. Partnerships that enable the sharing of ideas and responsibili-
ties are central to success. The importance of forming networks within a country 
and beyond its borders, linking governments with civil society, as well as forging 
networks between young people and the broader community, lay foundations for 
sustainability, as human and fi nancial resource allocations are dependent on these 
linkages.

  Despite the increasing vulnerability of young women to HIV infection, no 
interventions directed at sexually active young women and or their partner(s) have 
been developed to date. This represents a signifi cant gap in our efforts to reduce 
HIV infection in sub-Saharan Africa, and specifi cally in southern Africa. HIV 
prevention interventions for young, sexually active women that also involve their 
sexual networks would be instrumental in bringing about a negotiated change 
among men and women, and in particular change in the sexual dyad. Such an 
approach could also challenge traditional cultural views that reinforce existing 
gender inequalities, including women’s expected submissiveness, their lack of 
power in sexual relationships pertaining to coercive sexual practices and negotiat-
ing safer sex, as well accepted masculine norms of multiple-partner relationships.   
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  Over the past three decades, the correctional system in the United States has had a 
dramatic and unprecedented rise in census. Most of this increase is due to incarcer-
ation of two overlapping populations: those with the disease of addiction, and those 
with other mental illnesses. Untreated, the natural history of these diseases leads to 
behaviors that often result in interaction with the criminal justice system and, ulti-
mately, incarceration. The rise in incarceration in the United States can be viewed 
as a failure of society to otherwise address these two diseases. Incarceration is a 
fundamentally fl awed, extremely expensive and ineffi cient approach to these two 
major societal problems. With this massive warehousing of people, we are embark-
ing on a vast social experiment that will likely have dramatic and unanticipated 
implications in the years to come, reaching far beyond the actual individuals being 
incarcerated. One of these unanticipated consequences has been a disproportionate 
number of imprisoned individuals with and at risk for HIV infection. The epidemic 
of incarceration provides a tremendous opportunity to implement HIV prevention 
measures in a population that is often marginalized by the US health-care system, 
and poses a high risk of proliferating the HIV epidemic. This chapter reviews the 
experience to date with interventions in the incarcerated setting that have relevance 
to HIV prevention, and is predominantly focused upon the United States, which 
has the highest rates of incarceration in the world. 

    Epidemiology: the epidemic of incarceration in the 
United States 

  At mid-year 2006, more than 7 million people lived under the jurisdiction of the 
US correctional authorities, and more than 2.2 million inmates were incarcerated 
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in state and federal prisons ( � 1.5 million) and held in local jails ( � 750,000). 
As a proportion of the population, 753 of every 100,000 (or 1 of every 133) 
Americans were incarcerated ( Sabol et al ., 2007 ). The 2006 statistics were the 
highest point of a precipitous 30-year rise in the rate of incarceration dating back 
to the  “ get tough on crime ”  legislation of the 1970s, which does not appear to be 
slowing ( Figure 16.1   ). Altogether, these data represent both the greatest number 
and greatest proportion of individuals serving time in any country in the world 
( Beckwith and Poshkus, 2007 ). 

    The disproportionate rate of incarceration of minorities 

  The high incarceration rates in the United States have a disproportionate effect 
on minorities. According to the 2000 US census, at that time 12.3 percent of the 
population in the United States was African-American and 12.5 percent Hispanic/
Latino ( US Census Bureau, 2002 ). Of the more than 2 million men incarcerated 
at mid-year 2006, 40.9 percent were African-American and 20.9 percent were 
Hispanic/Latino ( Sabol  et al ., 2007 ). Similarly, of the 200,000 women incarcer-
ated at mid-year 2005, 34 percent were African-American and 16 percent were 
Hispanic/Latino. In total, an estimated 4.8 percent of African-American men and 
1.9 percent of Hispanic/Latino men were incarcerated, versus only 0.7 percent 
of Caucasian men. Most alarmingly, over 11 percent of African-American males 
between the ages of 25 and 34 were imprisoned at mid-year 2006. Similarly, 
African-American women were incarcerated in prison or jail at nearly four times 
the rate of Caucasian women, and Hispanic/Latina women were detained at nearly 
twice the rate of Caucasian women ( Sabol et al ., 2007 ). 
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Figure 16.1      Adult correctional populations in the United States, 1980–2006.    Source : 
 US Bureau of Justice Statistics (2008) .
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    Substance use and dependence in incarcerated populations 

  As noted above, the epidemic of incarceration in the United States is inextrica-
bly linked to the national epidemic of substance dependence. An estimated 60–83 
percent of all people in correctional facilities have used drugs at some point in 
their lives ( Walter, 2001 ). According to the  2004 Survey of Inmates in State and 
Federal Correctional Facilities , 53 percent of all state prisoners and 45 percent 
of all federal prisoners met the DSM-IV criteria for drug dependence, while 56 
percent of state inmates and 50 percent of federal inmates reported drug use in 
the month prior to incarceration. Among state prisoners who were dependent on 
drugs or alcohol, 53 percent had had at least three prior sentences to probation or 
incarceration ( Mumola and Karberg, 2006 ). 

  Participation rates in a range of in-house drug-dependence programs by drug-
dependent inmates in state (39 percent) and federal (45 percent) prisoners reached 
new highs in 2004. These inmates mostly reported taking part in self-help groups, 
peer counseling and education programs. In 2005, it was estimated that one-third 
of male and one-half of female inmates needed residential treatment for sub-
stance dependence ( Belenko and Peugh, 2005 ). However, only 15 percent in state 
and federal prisons received any form of substance-dependence treatment with a 
trained professional ( Mumola and Karberg, 2006 ). 

    Overlapping risk factors: mental illness, homelessness, 
sexual abuse 

  Inmates in US correctional facilities often have a constellation of risk factors for 
HIV infection in addition to histories of substance dependence and abuse. Jails 
and prisons have become a storehouse for individuals with mental illness. Based 
on self-reported histories of mental health treatment or DSM-IV criteria for men-
tal disorders, it was estimated that at mid-year 2005 more than half of all prison 
and jail inmates had a mental health problem. Approximately 50 percent of prison 
and jail inmates reported symptoms that met the criteria for mania, 25 percent 
reported symptoms of major depression, and 20 percent reported symptoms that 
met the criteria of a psychotic disorder. Only one in three state prisoners and one 
in six jail inmates with a mental health problem had received treatment since 
admission ( James and Glaze, 2006 ). 

  In addition to mental illness, inmates frequently have histories of homeless-
ness, physical and sexual abuse, and unstable family environments. These risk 
factors are often interrelated. Three-fourths of prison and local jail inmates who 
had a mental health problem also met the criteria for substance dependence ( James 
and Glaze, 2006 ). Drug-dependent inmates (14 percent) were more than twice as 
likely as non-drug-dependent inmates (6 percent) to report being homeless during 
the year before admission to prison ( Mumola and Karberg, 2006 ); 42 percent of 
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drug-dependent inmates received public assistance growing up, 45 percent lived 
in single-parent homes, and 41 percent had a substance-using parent. In contrast, 
31 percent of non-drug-dependent inmates received public assistance growing 
up, 39 percent grew up in single-parent homes, and 24 percent grew up with 
a substance-using parent ( Mumola and Karberg, 2006 ). Drug-dependent state 
prisoners (23 percent) were also more likely to report a history of physical or 
sexual abuse (15 percent) than were non-drug-dependent inmates ( Mumola and 
Karberg, 2006 ).  

    The epidemiology of HIV/AIDS in correctional settings 

  Over the past two decades, the burden of HIV/AIDS in the United States has 
become heavily concentrated in the correctional system. At the end of 2005, cor-
rectional authorities reported that a total of 20,888 state inmates (1.8 percent) and 
1592 federal inmates (1.0 percent) were diagnosed with HIV infection or had 
confi rmed AIDS ( Maruschak, 2007 ). This represents a prevalence of HIV that 
is fi ve times higher in US state and federal prisons than in the general popula-
tion ( Spaulding  et al ., 2002 ). Similarly, the proportion of AIDS cases is three-
and-a-half times higher in prisons than it is in the general population ( Maruschak, 
2004 ). Although fewer data are available for the US jail population, estimates 
place the prevalence of HIV/AIDS in US jails in the range of 2.1–2.5 percent 
( Maruschak, 2004 ). In Rhode Island, approximately one-third of all the individu-
als who tested positive statewide were identifi ed at the Rhode Island Department 
of Corrections ( Desai  et al ., 2002 ). Overall, it is estimated that between 23 per-
cent and 31 percent of people living with HIV/AIDS in the United States pass 
through the US correctional system each year ( Hammett  et al ., 2002 ). Several 
studies suggest that between one-third and one-half of these persons are not aware 
of their HIV status ( Sabin  et al ., 2001 ;  Altice  et al ., 2005 ). 

  People with known HIV infection in correctional settings are disproportion-
ately female and of an ethnic minority. As a percentage of the total mid-year 2006 
prison-custody population, female inmates (2.3 percent) had a higher prevalence 
of HIV than did male inmates (1.7 percent). Similarly, a survey of 900,000 state 
prison inmates in 2004 found that 2.0 percent of African-American and 1.8 per-
cent of Hispanic/Latino inmates were HIV-positive, versus a 1.0 percent preva-
lence among white inmates. In total, African-Americans accounted for 53 percent 
and Hispanic/Latinos for 25 percent of known prison HIV/AIDS cases in 2004 
( Maruschak, 2007 ;  Sabol  et al ., 2007 ). 

  At mid-year 2006, the correctional facilities in the northeast had the highest 
number of known HIV/AIDS cases as a percentage of their total incarcerated 
populations (3.9 percent), followed by the south (2.2 percent), the midwest (0.9 
percent) and the west (0.7 percent). In total, 47 percent of known correctional 
HIV/AIDS cases were in the south, 29 percent were in the northeast, and the 
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midwest and west accounted for approximately 10 percent of correctional HIV/
AIDS cases each. Three states – New York, Florida and Texas – accounted for 
nearly half (49 percent) of the HIV/AIDS cases in state prisons. 

  Nationally, the prevalence of diagnosed HIV infection in state prisons 
decreased from 2.2 percent to 1.6 percent between 1997 and 2004. This decrease 
in HIV prevalence was uniform across race and gender, and was spurred largely 
by a reduction of new HIV infections among drug-offending inmates, whose HIV 
prevalence dropped from 2.9 percent in 1997 to 1.8 percent in 2004. Since 1999, 
the number of cases of HIV/AIDS has decreased moderately in the west and mid-
west, and has decreased by an impressive 35 percent in the northeast. However, 
the number of HIV/AIDS cases in a contingency of state prison systems in the 
deep south – Florida, Georgia, Louisiana, North Carolina and Mississippi – each 
rose between 27 and 57 percent during this time period ( Maruschak, 2007 ). 

  Despite the reduction in HIV/AIDS-associated mortality in the past decade, 
HIV/AIDS remains a major cause of death in correctional facilities. It is esti-
mated that, in 2005, 176 state inmates and 27 federal inmates died from AIDS-
related causes. AIDS-related deaths accounted for 1 in 20 deaths reported in state 
prisons, and 7 percent of all deaths in federal prisons ( Maruschak, 2007 ). 

    Hepatitis, STIs and tuberculosis 

  Hepatitis, tuberculosis and STIs other than HIV are also common in correc-
tional settings. We found in Rhode Island that the prevalence rates of hepatitis B 
and hepatitis C among inmates were 20.2 percent and 23.2 percent, respectively 
( Macalino  et al ., 2004 ). According to a national study, 29–43 percent of all those 
infected with hepatitis C virus and 40 percent of all those infected with tubercu-
losis passed through the US correctional system in 1997 ( Hammett  et al ., 2002 ). 

  Similarly, the overall prevalence in prisons and jails of syphilis (2.6–4.3 per-
cent), gonorrhea (1.0 percent) and chlamydia (2.4 percent) were all substan-
tially higher than in the US general population ( Altice and Springer, 2005 ;  CDC, 
2007 ). Inmates with HIV are frequently co-infected with these diseases, and there 
is strong evidence that STIs increase the risk of HIV transmission ( Sangani  et al ., 
2004 ). Controlling these interrelated epidemics is highly relevant to managing the 
HIV epidemic in correctional settings and in the community. 

    Intra-prison transmission of HIV 

  Early on in the HIV/AIDS epidemic, it was assumed by some that there would 
be high rates of transmission of HIV behind bars and that correctional facilities 
would serve as  “ incubators ”  for infection and fuel the epidemic through direct 
transmission. Studies to date have documented that transmission does exist, but 
high rates of transmission have not been found in the United States. 
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  Due to the variety of high-risk behaviors that inmates engage in while incar-
cerated, such as male–male sex, drug use, and tattooing, the potential exists for 
HIV transmission between them ( Krebs and Simmons, 2002 ;  CDC, 2006a ). 
Among former prisoners in Rhode Island, 31 percent of inmates who had a his-
tory of injection drug use prior to imprisonment had used illicit drugs in prison, 
and nearly half of these former prisoners had injected drugs while incarcerated 
( Clarke  et al ., 2001 ). A 1982 study of sex within the US prison system, conducted 
by the Federal Bureau of Prisons, found that 30 percent of inmates in federal pris-
ons engaged in homosexual activity while imprisoned ( Nacci and Kane, 1982 ).

  Despite the high-risk behavior that inmates engage in while imprisoned, numer-
ous studies have shown intra-prison transmission of HIV to be relatively rare. 
One study estimated the rate of new HIV infections in inmates at 0.41 percent 
per year ( Brewer  et al ., 1988 ). A separate longitudinal study of 3837 inmates in 
a state prison system with 2.4 percent HIV prevalence showed only two serocon-
versions – a rate of new HIV infections of one conversion per 604 person-years 
( Horsburgh  et al ., 1990 ). More recently, we found no new HIV infections among 
446 inmates observed for 694 person-years in the Rhode Island correctional sys-
tem despite a 1.8 percent HIV/AIDS prevalence ( Macalino  et al ., 2004 ). 

    Effects of incarceration on the community 

  The major public health danger posed by the high concentration of HIV-positive 
individuals in the US prison system may be the effect of their release into the com-
munity. In 1993, an estimated 7.2 million individuals were released from jails – 
a number which has almost certainly increased in the decade and a half since 
( Hammett  et al ., 2002 ). One-fourth of the HIV-infected population is released 
from a prison or jail each year, representing approximately 250,000 HIV-positive 
persons re-entering the community after incarceration ( Hammett  et al ., 2002 ). 
When not adequately linked to primary care upon release, HIV-positive inmates 
receiving HAART while incarcerated are likely to see substantial increases 
in HIV viral load due to discontinuation of therapy post-release ( Stephenson 
et al ., 2005 ). More alarmingly, one study showed that nearly 4 in 10 male inmates 
engage in risky sexual behavior within 6 months of release ( MacGowan  et al ., 
2003 ). In another cohort study of HIV-positive inmates, 47 percent reported sex-
ual activity shortly after release (mean 45 days). In the same study, 26 percent 
reported engaging in unprotected sex with their regular partners, and 33 percent 
of releases with regular partners reported having unprotected sex with HIV-
seronegative partners ( Stephenson  et al ., 2006 ). 

    Prevention interventions 

  The United States Centers for Disease Control and Prevention (CDC) issued new 
HIV-testing guidelines in 2006 which recommend routine HIV testing as part of 
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clinical care in all health-care settings, including correctional health-care facili-
ties ( CDC, 2006b ). Due to socio-economic factors such as mental illness, active 
substance abuse, unemployment and racial disparities in health care, inmates 
represent a population that often lies outside of the sphere of traditional health 
care. For many inmates, the correctional setting represents the fi rst point of access 
to such a system ( Glaser, 1998 ;  Conklin  et al ., 2000 ). 

  A variety of different correctional testing policies exist, including: 

●      mandatory testing;  
●      routine voluntary testing offered to all inmates;  
●      targeted voluntary testing based on risk assessment;  
●      diagnostic testing – offered in response to signs/symptoms of HIV infection;  
●      non-routine, voluntary testing at request of the inmate; and  
●      court-ordered testing.    

  The majority of correctional facilities offer HIV testing when requested by 
the inmate or when clinically recommended ( Spaulding  et al ., 2002 ). HIV test-
ing is offered in all the federal and state prison systems within the United States. 
The Bureau of Justice Statistics (BJS) reported that, in 1999, 19 state prison sys-
tems employed mandatory testing at intake; 3 of these states also mandated test-
ing upon release. The remaining 31 prison systems implemented various forms 
of non-voluntary HIV testing, with all but three offering either purely voluntary 
HIV testing or HIV testing in response to clinical indications ( Maruschak, 2001 ). 

  In correctional settings that offer purely voluntary HIV testing, participation 
rates are generally low – in some cases, under 20 percent ( Liddicoat  et al ., 2006 ). 
Furthermore, in states that employ voluntary HIV-testing programs, prevalence 
estimates generated from voluntary testing have consistently been lower than 
those determined by blinded surveillance, suggesting that highest-risk individu-
als volunteer to be tested less readily ( New York State AIDS Advisory Council, 
1999 ). HIV-infected persons who do not undergo testing in voluntary programs 
in the correctional setting are likely to remain undiagnosed, given that many are 
marginalized from the health-care system in their communities. Thus, there is a 
large population of HIV-infected inmates who have undiagnosed or undisclosed 
HIV infection, who do not receive medical care, and will not otherwise be linked 
to medical and social services or receive prevention counseling upon release. 
While issues of stigma and obstacles to adequate health care may serve as bar-
riers for inmates otherwise willing to be tested for HIV, these barriers will not 
simply disappear if fewer people are tested. 

    The case for routine opt-out testing 

  Many have championed routine opt-out testing as the preferred method of HIV 
testing, given its benefi t to inmates, the correctional institution and the community 
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( Basu  et al ., 2005 ). This method of testing establishes a norm in which HIV test-
ing is routinely offered to all inmates and administered to all except those inmates 
who exercise their right to refuse. By removing the stigma associated with risk-
based testing, routine opt-out methodology minimizes the psychological barriers 
to such testing ( Simmons  et al ., 2003 ). Furthermore, by eliminating the need for 
client-centered risk assessment and pre-test counseling, this approach has been 
shown to be a cost-effective method for testing a high volume of individuals 
( Phillips and Fernyak, 2000 ). 

  Routine, opt-out HIV testing has been shown to be feasible in jails as well as 
prisons, and has been associated with high rates of participation by inmates. In the 
Rhode Island correctional system, where routine opt-out testing has been admin-
istered at intake since 1991, 90 percent of inmates agree to be tested ( Flanigan, 
1995 ). Subsequently, approximately one-third of all persons in the entire state 
who have been diagnosed with HIV have been identifi ed in the state correctional 
facility ( Rich, Dickinson  et al ., 1999 ). In a Massachusetts county prison, switch-
ing from non-routine voluntary testing to routine opt-out testing increased the 
rate of participation in testing from 18 percent to 73 percent. Additionally, of the 
inmates who had been tested in the previous year, nearly 80 percent had been 
tested in a correctional facility, demonstrating the public health signifi cance of 
establishing HIV screening as standard practice in correctional settings for testing 
hard-to-reach populations ( Liddicoat  et al ., 2006 ). 

    Confi dentiality 

  While every effort must be made to ensure confi dentiality surrounding testing and 
counseling, the potential for abuses should not outweigh the potential for benefi t 
to an inmate who tests positive for HIV infection and is therefore offered medical 
care while still incarcerated and linkage to medical care once released back into the 
community, and the opportunity to prevent the spread of HIV to others. Separating 
HIV-positive inmates from the rest of the incarcerated population, refusal of spe-
cifi c work assignments and other negative consequences that have been attributed 
to expansion of HIV testing in this setting should not serve as barriers to imple-
menting routine testing policies. However, these practices are discriminatory, and 
it is the duty of all to exercise extreme vigilance to expose and prevent them. 

    Rapid HIV testing 

  With FDA approval of rapid HIV tests, new opportunities for correctional screen-
ing programs currently exist. Rapid HIV-testing technology can be implemented 
on site with minimal laboratory work, and results can be delivered in approxi-
mately 20 minutes in conjunction with result-specifi c post-test counseling and 
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risk-reduction interventions. This is particularly important in jail systems because 
high turnover rates are often associated with diffi culties in implementing routine 
testing using standard HIV antibody testing, due to the 2-week time period neces-
sary for results. Correctional testing programs that offer routine HIV testing to 
all persons entering jail ideally deliver test results prior to release, or in the com-
munity following release. It is now possible to deliver rapid test results immedi-
ately, in conjunction with post-test counseling, linkage to care, and risk-reduction 
interventions. Although, to date, rapid HIV testing has not been standardized 
in correctional settings, preliminary studies in the Rhode Island Department 
of Corrections have shown it to be feasible in a jail and acceptable to inmates 
( Beckwith  et al ., 2007a ). In a related survey of Rhode Island jail inmates, 88 per-
cent said that they would prefer rapid HIV testing to standard HIV antibody test-
ing in the jail setting ( Beckwith  et al ., 2007b ). In fact, rapid testing may lead to 
increased testing overall, as a Maryland study found that 15 percent of female 
inmates and 22 percent of male inmates would not have been tested for HIV if the 
oral test had not been offered ( Bauserman  et al ., 2001 ). 

    Treatment and referral as secondary prevention 

  Health-care and prevention programs can be effectively administered in the incar-
cerated setting because clients are logistically easier to access, and are relieved 
from the fi nancial burdens of medical care ( Braithwaite and Arriola, 2003 ). In 
addition, diagnosing inmates while they are incarcerated affords the opportunity 
to develop a more comprehensive discharge plan that includes continuity of care 
post-release. Particularly effective are collaborations between community-based 
organizations and correctional facilities which involve service provision within 
the correctional setting and follow-up care post-release ( Klein  et al ., 2002 ). This 
model has been well demonstrated in Rhode Island through Project Bridge, which 
is based on collaboration between co-located medical and social-work staff. 
The primary goal of Project Bridge is to increase continuity of medical care for 
former inmates post-release through case management. In the fi rst 3 years of the 
program, social workers were successfully able to follow 90 percent of enrolled 
offenders over 18 months. Of those in need of medical care, 75 percent received 
specialty medical care from community providers and 100 percent received HIV-
related medical services. Of those requesting substance-dependence treatment, 
67 percent consistently kept appointments at community substance-dependence 
treatment programs ( Rich  et al ., 2001 ). Project Bridge has demonstrated the fea-
sibility of maintaining HIV-positive ex-offenders in medical care by providing 
ongoing case management services following release from incarceration. 

  Maintaining inmates in care during incarceration, and (often more challenging) 
after release, may well have a dramatic impact on reducing further spread of HIV 
both during incarceration and after release. 
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    HIV prevention education for inmates 

  In response to the disproportionately high prevalence of HIV infection among 
inmates, correctional institutions need to focus more on providing comprehensive 
prevention services to this population. As Barry Zack writes in  Public Health 
Behind Bars ,  “ effective HIV prevention efforts targeted towards the incarcerated 
population will impact not only HIV incidence among inmates but will also pro-
vide them with the knowledge and skills necessary to prevent infection and/or 
transmission in the communities to which most inmates return ”  ( Zack, 2007 ). 
Incarcerated settings offer an ideal opportunity to provide critical HIV-prevention 
education to high-risk individuals who are traditionally hard to reach, and who 
will in many cases be returning to communities that have been hardest hit by the 
HIV epidemic. 

  To date, most studies of HIV prevention interventions within the incarcerated 
setting have compared different interventions ( el-Bassel  et al ., 1995 ;  St Lawrence 
et al ., 1997 ), employed a non-randomized study design ( Grinstead  et al ., 2001 ), 
or were performed without a control group ( West and Martin, 2000 ). Current lit-
erature provides little evidence as to what constitutes a successful prison based 
HIV prevention intervention ( Bryan, Robbins  et al ., 2006 ). In a recent review of 
best-evidence-based interventions for HIV prevention by the CDC’s HIV/AIDS 
Prevention Research Synthesis team, none of the 18 interventions reviewed 
between 2000 and 2004 were targeted towards incarcerated populations ( Lyles  
et al ., 2007 ). In his review, Zack identifi ed nine published studies on effective HIV 
prevention interventions, four of which found reductions in post-release HIV risk 
behavior and fi ve of which found an impact on attitudes, self-effi cacy and inten-
tions ( Zack, 2007 ). 

  A recent HIV prevention study by Bryan and colleagues examined the effects 
of racial and gender differences on HIV prevention behavior ( Bryan  et al ., 2006 ). 
In this study, the authors recruited 37 groups of inmates to participate in a multi-
session HIV-prevention education intervention. The authors found that the inter-
vention was associated with increases in HIV knowledge, condom attitudes, 
condom self-effi cacy, condom intentions, self-effi cacy for not sharing needles, 
peer education self-effi cacy, peer education intentions, and peer education behav-
ior ( Bryan  et al ., 2006 ). One important fi nding from this study was that among 
Hispanic/Latino participants there were lower gains in condom-use self-effi cacy 
and in condom-use intentions, as well as lower gains in positive attitudes toward 
not sharing needles or tattooing equipment. As the authors point out, however, 
this may have been attributable to a lack of cultural appropriateness of the inter-
vention, and/or that it was only given in English ( Bryan  et al . 2006 ). Ehrman 
focused on three effective HIV prevention program models which included com-
munity based organization partnerships and encompassed three primary domains: 
peer education (Centerforce in San Quintin State Prison, CA); discharge planning 
(Empowerment Through HIV/AIDS Information, Community and Services 
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(ETHICS) New York); and transitional case management (Transitional Services 
Unit, The Women’s Prison Association, New York City). Collectively, these mod-
els demonstrate that interventions must be tailored to specifi c correctional insti-
tutions, that community-based organizations have an important role to play in 
prevention efforts, and must be creative, fl exible and accommodating, and that 
prevention programs such as the one highlighted in the Ehrman’s review are cost-
effective ( Ehrmann, 2002 ). Peer-led interventions are also being adapted in inter-
national correctional settings, such as South Africa ( Sifunda  et al ., 2006 ). 

  Another prevention intervention that has shown promise is the Maryland 
Prevention Case Management (PCM) model, which combines individual coun-
seling with group sessions. The PCM intervention focuses on several specifi c 
domains: personalizing HIV/AIDS risk and risk-reduction; transition to the com-
munity; condom and other preventative measures; and substance use ( Bauserman 
et al ., 2003 ). The Maryland intervention has been given to nearly 3000 inmates in 
more than 12 local jails throughout the state. The PCM model has been associated 
with increase in condom use, self-effi cacy for injection drug and other substance 
use, and intentions to practice safer sex post-release ( Bauserman  et al ., 2003 ). 
While the PCM participants may not have been completely representative of the 
entire prison and jail population of Maryland as a whole, the PCM model still 
demonstrated success in reaching inmates in need of HIV-prevention education. 

  There have been attempts in many correctional settings to integrate substance-
dependence services with HIV prevention services. In an analysis of the National 
Treatment Improvement Evaluation Study, which included 1223 HIV-negative 
inmates in 9 correctional substance-dependence treatment programs, HIV preven-
tion services within the nine respective correctional substance-dependence treat-
ment programs were shown to be benefi cial at reducing HIV-related risk behaviors 
among inmates expected to be released in the near future ( Lubelczyk  et al ., 2002 ). 
Another novel intervention is the Jailbreak Health Project in Australia, which broad-
casts a range of opinions, music and poetry from inmates to other inmates and the 
community. The project engages its listeners, inmates, former inmates and families 
of inmates in a variety of topics, including HIV and viral hepatitis prevention, and 
sexual health ( Minc  et al ., 2007 ). Overall, it should be noted that any correctional 
prevention effort should focus on the following core components ( Zack, 2007 ): 

    1.     Type of intervention  
    2.     Timing of the program  
    3.     Content  
    4.     The messenger.     

    Condoms in the incarcerated setting 

  Although the provision of condoms to inmates has been advocated to prevent the 
transmission of HIV and other sexually transmitted infections within correctional 
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settings, this policy recommendation has been met with resistance in most cor-
rectional institutions (s e e also Chapter 18). One of the primary reasons for this is 
that sex (consensual or otherwise) in prisons and jails is generally prohibited, and 
the provision of condoms in such facilities would implicitly acknowledge that sex, 
including rape, does occur. This seeming contradiction, which has been coined the 
 “ catch 22 of condoms in US correctional facilities ” , should not override the public 
health considerations that condoms are an essential part of HIV/STI prevention, that 
there is a disproportionately high prevalence of HIV and STIs among correctional 
populations, that high-risk behavior for HIV/STI transmission is known to occur 
in correctional institutions, and that there exist several model programs which have 
been successful in distributing condoms to inmates ( Tucker  et al ., 2007 ). 

  In the United States, condoms are currently available in fewer than 1 percent 
of all correctional facilities ( May and Williams, 2002 ). Locations where condoms 
are given to inmates include the Vermont and Mississippi state prison systems, 
and some New York City, Philadelphia, San Francisco and Washington DC jails 
( Braithwaite  et al ., 1996 ;  May and Williams, 2002 ). Washington DC has offered 
condoms to jail inmates since 1993, when the then Mayor Sharon Pratt Kelly’s 
proposal to give condoms to inmates became policy ( May and Williams, 2002 ). 
Globally, condoms are offered throughout prison systems in many countries 
including Canada, Australia, South Africa, Brazil and parts of Western Europe 
( May and Williams, 2002 ). A recent World Health Organization report on inter-
ventions to manage HIV prevention in prisons notes that the WHO recommended 
making condoms available to prisoners as early as 1993, and a 1991 WHO report 
found that 23 of 52 prison systems that were surveyed distributed condoms to 
prisoners ( WHO, 2007a ). The report issues fi ve recommendations around the pro-
vision of condoms in the correctional setting ( WHO, 2007a ): 

    1.     Condom distribution programs should be implemented and expanded to scale 
as soon as possible  

    2.     Condoms should be made both readily and discreetly accessible to inmates  
    3.     Water-based lubricant should be provided in addition to condoms  
    4.     Education and information for inmates and correctional staff should be avail-

able prior to implementation of condom distribution programs  
    5.     Women inmates should have access to both condoms and dental dams.    

  There is evidence that condom programs are feasible to implement and that 
inmates and correctional staff are supportive of such programs. The correctional 
system in New South Wales, Australia, began providing condoms to inmates in 
1996. A 10-year analysis of this program revealed that many of the initial concerns 
of prison staff and inmates were not realized. For example, between 1996 and 
2005 there was no increase in consensual male–male sex or in male sexual assaults 
( Yap  et al ., 2007 ). And while there was use of condoms for non-sexual pur-
poses (i.e., storage of contraband), there was not an associated increase in illegal 
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drug activity ( Yap  et al ., 2007 ). In the United States, a survey in 2000–2001 in 
Washington DC demonstrated that 55 percent of jail inmates and 64 percent of 
correctional offi cers, respectively, agreed that it was a good idea to provide con-
doms to inmates ( May and Williams, 2002 ). Additionally, 58 percent of inmates 
surveyed stated that they did not feel that providing condoms to inmates would 
result in an increase in sexual behavior ( May and Williams, 2002 ). It is important 
to note that no correctional system which has allowed condom distribution to its 
inmates has reversed its decision to do so ( WHO, 2007a ). 

  Despite the WHO recommendation that all correctional systems in the world 
should allow for the distribution of condoms in their facilities, numerous barri-
ers to implementing such measure still exist, including resistance from govern-
ments, prison staff, and inmates themselves. The most salient example of this 
resistance was in 1997, when prison guards went on a 3-day unoffi cial strike at St 
Catherine’s District Prison and Kingston’s General Penitentiary in Jamaica after 
Commissioner of Corrections John Prescod announced that condoms would be 
distributed. Sixteen prisoners were killed in the riots that ensued (  New York Times , 
1997 ). More recently, in a survey of Zambian prisoners, 68 percent reported being 
opposed to making condoms available to inmates ( Simooya and Sanjobo, 2002 ). 
In Australia, despite the data provided by the New South Wales prison system, 
the majority of states still do not allow condom distribution ( Yap  et al ., 2007a ). 
In the United States, numerous barriers continue to exist around the provision of 
condoms in incarcerated settings. Legislation was passed in California in 2006 
that would have made condom distribution in correctional institutions in that state 
legal; however, Governor Arnold Schwarzenegger vetoed the legislation. On a 
more optimistic note, in 2007 Representative Barbara Lee (D-CA) reintroduced 
legislation in the US House of Representatives which would require federal cor-
rectional institutions to allow condom distribution and HIV/STI counseling and 
testing to all federal inmates ( Dolinsky, 2007 ). 

  The silver lining to the  “ catch-22 of condoms in US correctional facilities ”  
is that there is scant evidence for the effectiveness of condoms in these settings. 
Although the prevalence of infectious diseases is well documented in incarcerated 
populations, with a spectrum of sexual contact ranging from consenting adults to 
coercive sex to frank rape, it is not clear that condoms would be used in all of 
these situations. In addition, many inmates may not want to acknowledge MSM 
acts, or to be condemned for an activity that on some level they do not want to 
acknowledge even to themselves. Nevertheless, this is not a reason to continue to 
withhold condom availability. 

    Substance-dependence treatment in correctional facilities 

  In recognition of the signifi cance of the epidemic substance use in the US 
correctional system, the Federal Bureau of Prisons issued recommendations for 
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increased attention to addiction treatment in the Violent Crime Control and Law 
Enforcement Act of 1994, which requires drug treatment to be available to  “ all 
eligible prisoners prior to their release ”  ( Walter, 2001 ). Overall, there are few data 
regarding the types of drug treatment programming that are effective within the 
correctional setting. While a recent survey found that 94 percent of federal pris-
ons, 56 percent of state prisons and 33 percent of jails in the United States offer 
some sort of on-site substance-use treatment to inmates ( SAMHSA, 2002 ), the 
defi nition of  “ treatment ”  is not uniform across correctional settings ( Mears  et al ., 
2003 ). In the 1990s, a US panel of experts was assembled to produce the Center 
For Substance Abuse Treatment’s (CSAT)  Planning for Alcohol or Drug Abuse 
Treatment for Adults in the Criminal Justice System , which outlined a group of 
core principles around drug treatment in the correctional setting. These principles 
are as follows ( Vigdal and Stadler, 1992 ): 

    1.     Treatment should not represent a substitute for punishment or sanctions  
    2.     Treatment should be universally available as needed for persons with drug 

treatment needs  
    3.     Alcohol- or drug-abuse treatment services should be tailored to the needs of 

the specifi c offender, based on a thorough assessment at jail or prison intake  
    4.     Offender supervision should continue once an individual enters treatment  
    5.     Offenders should remain accountable to the sentencing judge or probation/

parole authorities ( Vigdal and Stadler, 1992 ).    

  The most common types of substance-use related programs in correctional 
facilities are Alcoholics Anonymous (AA), Narcotics Anonymous (NA), and 
education and awareness programs ( Mears  et al ., 2003 ). Substance-use educa-
tion and awareness programs are established in 74 percent of prisons in the US 
( Taxman  et al ., 2007 ). Services for inmates with substance-use histories available 
within correctional facilities also encompass several other modalities of varying 
involvement. Among these are detoxifi cation; drug testing; individual and group 
counseling; outpatient, drug free; milieu therapy (intensive counseling and sepa-
rate living conditions); family therapy; in-patient short-term; residential; pharma-
cological therapy; and transitional services ( Mears  et al ., 2003 ). Education and 
low-intensity group counseling still account for 42 percent of all substance-use 
treatment services in correctional facilities, with more intensive services offered 
much less frequently ( Taxman  et al ., 2007 ). Often inmates are faced with an inad-
equate choice with respect to substance-use services: either too limited and short-
term, such as self-help and education programs, or too intensive and expensive, 
such as residential programs or TCs ( Belenko and Peugh, 2005 ). This may explain 
why only 24 percent of inmates who are in need of treatment reported having 
received drug treatment since their admittance into a state prison, among those 
surveyed in a 1997 Survey of Inmates in State Correctional Facilities ( Belenko 
and Peugh, 2005 ). 
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    Therapeutic communities (TCs) in prisons and jails 

  With the creation of the Residential Substance Abuse Treatment (RSAT) initia-
tive in 1994, modifi ed Therapeutic Communities (TC) within prisons were pro-
moted as a novel form of substance-dependence therapy in correctional settings. 
In Therapeutic Communities, inmates are housed separately from the general 
population, and participate in several months of intensive rehabilitation, self-
help and peer groups, drug-abuse education classes and professional counseling. 
Therapeutic Communities are the most common substance-use program that is 
offered for more than 90 days ( Taxman  et al ., 2007 ). There is some evidence, 
both nationally and internationally, to suggest that Therapeutic Communities 
are associated with reductions in post-release drug use and recidivism ( Lipton, 
1995 ;  Pearson and Lipton, 1999 ). However, the effectiveness of these programs 
has recently been questioned. A report by the California Offi ce of the Inspector 
General reported that US$1 billion had been spent on treatment programs for 
incarcerated persons, without evidence of effectiveness ( Cate, 2007 ). It should 
also be noted that there is little evidence showing that Therapeutic Communities 
are signifi cantly better than other types of residential treatment ( Smith  et al ., 
2006 ). In addition, one of the primary challenges with providing more inten-
sive treatment services to substance-dependent inmates is that these services 
may counteract the retributive and incapacitating nature of correctional facilities 
( Taxman  et al ., 2007 ). 

    Opiate replacement therapy (ORT) in prisons and jails 

  Despite the documented evidence of methadone’s benefi cial effects, including 
reduced heroin use ( Dolan  et al ., 2003a ), crime ( Marsch, 1998 ), recidivism and 
HIV risk behaviors ( Longshore  et al ., 1993 ;  Metzger  et al ., 1993 ), the linkage 
of heroin-addicted inmates into a methadone maintenance treatment (MMT) 
program at the time of community re-entry has not been widely implemented. 
Although only a few opiate replacement therapy programs exist in prisons or jails 
around the world, the potential benefi ts of implementing such programs have also 
been well documented. Project KEEP, on Rikers Island, New York, successfully 
initiated methadone treatment within the prison setting starting in 1987. Project 
KEEP annually performed approximately 4000 admissions to methadone treat-
ment, and referred inmates directly to outpatient methadone treatment on release, 
with 80 percent of participants reporting to their clinic ( Fallon, 2001 ). However, 
long-term retention in treatment proved problematic, especially for those people 
without an immediate source of funds ( Tomasino  et al ., 2001 ). For a period of 
time, Project KEEP was the only methadone maintenance program for incarcer-
ated individuals in the United States. Recently, there have been several attempts 
in the United States to incorporate ORT in the correctional setting. A small-scale 
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trial of levo-alpha-acetylmethadol (LAAM) conducted in Baltimore, MD, among 
male inmates with pre-incarceration heroin dependence demonstrated that ORT 
in corrections facilitated access to ORT upon release ( Kinlock  et al ., 2002 ). 
A trial of MMT prior to release from incarceration in Baltimore also found that 
initiating MMT within the incarcerated setting was associated with access to 
MMT upon release ( Kinlock  et al ., 2007 ). 

  Despite the successes of providing ORT to inmates in Baltimore and Riker’s 
Island, the vast majority of correctional facilities in the US do not offer MMT. We 
conducted a survey of methadone practices in state and federal prison systems, 
and found that less than half of prison facilities reported provision of any opi-
ate replacement therapy for detoxifi cation. Maintenance treatment was only pro-
vided for pregnant women. Additionally, discharge planning for opiate-addicted 
inmates often fails to refer them to ORT ( Rich  et al ., 2005 ). There is some sup-
port for new ORT initiatives, however. For example, an innovative program at 
the Maryland Department of Corrections plans to start ORT for heroin-addicted 
inmates just prior to release, with community follow-up. In February of 2002, 
Bernalillo County, NM, announced the opening of the nation’s fi rst public-health 
offi ce inside a county jail that will initiate a MMT program as part of its patient 
services. In March of 2002, the New Mexico Medical Society became the fi rst 
statewide medical society to endorse prison and jail-based opioid replacement 
treatment ( SAMHSA, 2002 ). Kinlock and colleagues have demonstrated that ini-
tiation of methadone maintenance prior to release is benefi cial to inmates with 
heroin addiction ( Kinlock  et al ., 2008 ). 

  Internationally, correctional facilities in Canada, Australia, many parts of 
Western Europe, parts of Eastern Europe, Iran, and Indonesia offer ORT to 
inmates ( WHO, 2007b ). In addition, other countries are in the process of or are 
planning on implementing ORT programs within correctional settings ( Moller, 
2005 ). However, many prison administrators have not been receptive to providing 
ORT to inmates due to philosophical opposition to ORT and fears about potential 
diversion, violence or other security concerns ( Magura  et al ., 1992 ). Resistance 
by correctional institutions persists despite the fact that, overall in the interna-
tional community, ORT programs in the incarcerated setting have been shown 
to be effective in reducing drug use, recidivism, mortality, and rates of HIV and 
HCV infection, and facilitating continuity of treatment ( WHO, 2007b ). 

    Needle exchange in correctional facilities 

  The institution of needle-exchange programs within correctional facilities has tre-
mendous public health potential, given the high prevalence of injection drug use 
that is known to persist behind bars. The fi rst documented syringe-exchange pro-
gram in a correctional facility began in Switzerland in 1994, at the Hindelbank 
Women’s Prison. Results from this early experiment showed a 0 percent incidence 
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of new HIV and viral hepatitis infections, decreased needle-sharing, no increase 
in drug consumption, and no use of needles as weapons ( UNAIDS, 1997 ). In 
1995, two German prisons implemented a syringe pilot project that demonstrated 
that such a program was feasible, that it had no associated increase in drug con-
sumption, led to no incidents of the use of needles as weapons, and was associ-
ated with improvements in overall health and health knowledge in participating 
inmates (Jacob and Stover, 2000). Similarly, other studies of needle-exchange 
programs in Switzerland, Spain and Germany have found no associated increases 
in drug consumption, have caused no new cases of HIV or viral hepatitis infec-
tions, have led to decreases in needle-sharing and have resulted in no reported 
cases of needles being used as weapons ( Dolan  et al ., 2003b ;  Okie, 2007 ). Dolan 
and colleagues ’  review focused on 19 correctional syringe-exchange programs 
throughout the world. Evaluation of all 19 programs indicated that they are feasi-
ble to implement ( Dolan  et al ., 2003b ). 

  The successes of the pilot needle-exchange programs in correctional facili-
ties infl uenced UNAIDS in 1997 to recommend syringe exchange and making 
full-strength bleach available to sterilize syringes and needles in all correctional 
facilities ( UNAIDS, 1997 ). However, despite the data on correctional syringe-
exchange programs and the successes of such programs throughout the world, 
numerous obstacles remain to implementing syringe-exchange programs in 
incarcerated settings. In the US, similar to the issue of condom distribution, the 
illegality of drug use while incarcerated has stymied the conversation regarding 
allowing clean needles and other forms of harm reduction for injection drug users 
in correctional institutions. As with the provision of condoms, needle exchange 
in US correctional facilities will likely have to overcome considerable resistance 
before it is implemented on a large scale. 

    Needle exchange and tattooing 

  Similar to injection drug use behind bars, tattooing in prison is common, and car-
ries a high risk of transmission of blood-borne pathogens. Tattooing equipment is 
often not sterilized after use, and is frequently shared between inmates. A cross-
sectional survey in the Australian correctional system revealed that, of inmates 
with tattoos, 41 percent had received them in prison, 27 percent of whom reported 
sharing a tattoo needle and 42 percent of whom reported sharing ink ( Hellard 
et al ., 2007 ). A study of injection drug users in New Mexico found that those who 
had received tattoos in prison had much higher rates of hepatitis B and C, with 
odds ratios of 2.3 and 3.4, respectively ( Samuel  et al ., 2001 ). In addition, case 
reports of HIV and hepatitis C transmission related to tattoos received in prison 
have been documented ( Doll, 1988 ;  Tsang  et al ., 2001 ). 

  Despite the risk of transmission of hepatitis and HIV, providing prisoners with 
safe tattooing equipment has been met with political opposition. A safer tattooing 
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initiative in six Canadian prisons was stopped early by the Public Safety Minister, 
who reported that it  “ failed to conclusively determine that the health and safety of 
staff members, inmates and the general public would be protected by maintaining 
this program ”  ( Kondro, 2007 ). Critics of providing needles in prison for tattoo-
ing have raised similar safety concerns to those of critics of correctional syringe-
exchange programs; in particular, that needles implicitly condone injection drug 
use, or could be used by inmates as weapons. 

    STD (STI) testing and treatment in the incarcerated setting 

  The epidemics of HIV and other sexually transmitted infections are closely inter-
twined due to their similar risk-behaviors, and there are compelling reasons to 
screen for and treat STIs as an HIV prevention intervention in correctional set-
tings. The presence of an STI itself increases the risk of acquiring HIV ( Sexton 
et al ., 2005 ). In addition, both ulcerative and non-ulcerative sexually transmit-
ted infections are associated with an increased risk of HIV transmission ( Cohen, 
2004 ), and there is some evidence from population-based control studies to 
suggest that treatment of STIs decreases the risk of HIV transmission ( Sangani  
et al ., 2004 ). There is also evidence that the coordination of testing for both HIV 
and STIs may result in higher rates of testing overall ( MacGowan  et al ., 2006 ). 
Because both chlamydia and gonoccoccal infections can be asymptomatic, may 
not be detected without routine screening, and are highly prevalent, correctional 
facilities provide an ideal location to carry out such screening. 

  In a CDC/HRSA-funded pilot program in fi ve county jails in 2000 aimed at 
enhancing HIV/STI screening as part of the multisite Corrections Demonstration 
Project, 78 percent of inmates who tested positive for chlamydia, gonorrhea or 
syphilis received treatment for their infection ( Arriola  et al ., 2001 ). While this 
program demonstrated the feasibility of STI screening and treatment in correc-
tional settings, STI screening in correctional facilities is still not standard prac-
tice due largely to lack of funding for STI control. However, specifi c populations 
show markedly higher prevalence of STIs, and subsequently more recent research 
has called for optimizing STI screening in correctional settings by targeting the 
highest-risk populations ( Barry  et al ., 2007 ). A 7-year study in 14 US juvenile 
detention centers, comprised of 33,615 female inmates, found the prevalence of 
chlamydia and gonorrhea to be 15.6 and 5.1 percent, respectively ( Kahn  et al ., 
2005 ). As a point of comparison, the prevalence of chlamydia and gonorrhea 
among young adults in the general population is 4.2 and 0.4 percent, respectively 
( Miller  et al ., 2004 ). Additional studies have shown similarly disproportionate 
prevalence of chlamydia and gonorrhea among female inmates under the age of 
30 and male inmates who identify as having engaged in MSM sexual activity 
( Chen  et al ., 2003 ;  Barry  et al ., 2007 ). 
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    Urine screening for chlamydia and gonorrhea 

  New urine tests for chlamydia and gonorrhea have made it substantially easier 
to screen for these infections in correctional settings. A pilot study that encom-
passed jails in Chicago, Baltimore and Birmingham (Alabama) showed the feasi-
bility and acceptability of such testing by female inmates. Of the female inmates 
who were approached, 87–92 percent agreed to be tested, and 61–85 percent of 
female inmates who tested positive for an STI subsequently received treatment 
in jail or in the community upon release ( Mertz  et al ., 2002 ). Just as the develop-
ment of rapid HIV-testing technology has opened the door to wider testing prac-
tices in incarcerated settings, so too has urine testing led to more comprehensive 
STI screening among inmates. However, the major obstacles regarding funding, 
personnel and infrastructure still remain. 

    HIV/AIDS in international prisons 

  Outside of the United States, China (1.56 million) and the Russian Federation 
(1.2 million) have the largest prison populations in the world ( Alexandrova, 2003 ; 
 ICPS, 2008 ). With an incarceration rate of 628 per 100,000 citizens, the Russian 
Federation rivals the United States regarding the proportion of its citizenry incar-
cerated. Similar incarceration rates can be found in Georgia, Kazakhstan and 
other former Soviet Union (FSU) nations ( ICPS, 2008 ). Due in large part to lack 
of national HIV/AIDS education programs, as well as generally slow or non-
existent governmental responses to their respective burgeoning HIV/AIDS epi-
demics, both China and FSU countries are anticipated to have – and are likely 
currently undergoing – explosive epidemics of HIV/AIDS. However, relatively 
little is known about how HIV/AIDS is being managed in correctional facilities in 
China and FSU nations, due to the limited information disclosed by their respec-
tive governments. 

  China did not publicly acknowledge the existence of an HIV/AIDS epidemic 
until 2001. In 2007, the Chinese government estimated that 650,000 people in the 
country had been diagnosed with HIV infection, and that another 500,000 were 
infected but unaware of their status ( Gill and Okie, 2007 ). The annual budget 
for HIV/AIDS prevention has grown from US$12.5 million in 2001 to US$185 
million in 2007 ( People’s Daily , 2005). Approximately half of China’s HIV-
positive population contracted HIV through injection drug use. In 2005, the 
Chinese government authorized the creation of methadone maintenance pro-
grams, as well as needle-exchange programs. By 2006, there were 320 metha-
done maintenance programs throughout the country ( Gill and Okie, 2007 ). 

  Chinese governmental policy currently appears to be one of isolation and 
containment for prisoners with HIV/AIDS. The prevalence of HIV in the prison 
populations in the Yunan province is estimated to be 3 percent ( Dolan  et al ., 
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2007 ). Given that commercial sex work and injection drug use are both illegal 
and widespread in China, and that both are associated with HIV infection, it is 
likely that many HIV-infected individuals are incarcerated throughout the coun-
try ( Tucker and Ren, 2008 ). In 2004, the Chinese Ministry of Health began con-
ducting nationwide HIV testing of its prison population (  China Daily , 2004 ). In 
Beijing, prisoners who test positive for HIV/AIDS are all sent to the Jinzhong 
prison, and receive free medical treatment both during and after their incarcera-
tion ( Goldkorn, 2005 ). Similarly, the government of the Guangdong province has 
announced plans to build two special jails to hold inmates with HIV/AIDS, in an 
attempt to halt the spread of the virus ( BBC, 2005 ). Unfortunately, prison person-
nel in many cases have the same misconceptions about HIV/AIDS as exists in 
the civilian population, and there have been reports of HIV/AIDS prisoners being 
treated inhumanely in these facilities ( Xinhau News Agency, 2007 ). Furthermore, 
establishing separate HIV/AIDS prisons creates tremendous potential for abuse. 
For instance, authorities in the central province of Henan are reportedly prepar-
ing a prison facility outside of Shangqui for civilian AIDS patients. During a ses-
sion of China’s parliament in March of 2006, the Shangqui municipal Communist 
Party Secretary purportedly ordered all county offi cials to submit lists of local 
HIV/AIDS patients who had been to Beijing to voice complaints about their 
treatment by local offi cials, in order to target them for incarceration ( Yuan, 2006 ). 
Incarceration of civilians with HIV/AIDS is not without precedent, and in fact 
was even instituted in the United States in the early days of the epidemic ( Rohter, 
1993 ). Although reports of human rights violations in China are diffi cult to verify 
at this time, the existence of these rumors highlights the importance of increased 
openness by the Chinese government, of increased national HIV/AIDS education, 
of further investigation by international human rights organizations. 

  Similar to China, top Russian Federation offi cials did not acknowledge the 
existence of a full-blown HIV/AIDS epidemic until 2005 ( Bransten, 2005 ). 
Political commitment to tackling HIV/AIDS within Russia is growing, however. 
In 2006, over US$100 million was allocated to tackling the epidemic ( Moran 
and Jordaan, 2007 ). Although the offi cial fi gures put the number of infections in 
Russia in 2006 at around 375,000, actual fi gures are probably closer to 1.5 mil-
lion ( Moran and Jordaan, 2007 ). The HIV/AIDS epidemic has been observed by 
to be  “ predominantly  …  among urban, young, male injecting drug users and their 
sexual partners ”  and, subsequently, that 80 percent of the epidemic is in people 
under 30 ( UNDP, 2004 ). The vastness of the IDU epidemic in combination with 
Russia’s harsh policy of imprisonment for drug use means that correctional facili-
ties will, and likely already do, bear a signifi cant burden of the epidemic (HIV/
AIDS Policy Law Review, 2004). HIV prevalence in Russian prisons is estimated 
in different regions to be between 0.8 and 4.8%. HIV prevalence in IDU prison-
ers in St Petersburg is 46 percent, and even higher prevalence of HIV is found in 
prisons in other FSU countries: Estonia (88–90 percent), Ukraine (up to 26 per-
cent; 83 percent of cases are in IDUs), and Romania (13 percent), to cite several 
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sources ( Dolan  et al ., 2007 ). It is estimated that, already, 15–20 percent of all 
people living with HIV/AIDS in Russia are detained in prisons or other correc-
tional facilities ( Alexandrova, 2003 ). 

  In one qualitative study of injection drug users in Moscow, Volgograd and 
Barnaul in western Siberia – 77 percent of whom reported spending time incar-
cerated for offenses related to their injection drug use – drugs were perceived to 
be readily available in correctional institutions. In this same group, sterile injec-
tion equipment was reported to be scarce in prisons, and was frequently shared 
among large groups. Punishment for possession of sterile injection equipment was 
reported to place further constraints on harm-reduction practices. The IDUs in the 
study also reported having the perception of safety due to the belief that other 
prisoners around them were HIV-negative. They assumed that all prisoners are 
tested upon entry, and that those found to be HIV-positive would be segregated. 
Although limited in scope, this study suggests that HIV prevention education, 
harm reduction and intervention is non-existent in some Russian prisons ( Sarang 
et al ., 2006 ). More alarmingly, other studies have suggested that the chances of 
survival of young men from disadvantaged backgrounds in Russia may actually 
be improved by being incarcerated ( Bobrik  et al ., 2005 ). The responsibility will 
fall heavily on FSU prison systems to manage the treatment of HIV/AIDS cases 
in each FSU country, and to institute a full range of HIV prevention programs. 

  As is the case in the United States, correctional institutions in China and FSU 
nations have the potential to exacerbate spread of HIV/AIDS if the problem is 
mismanaged or neglected. It should also be stressed that China and FSU present 
only a piece of the global picture. Other countries have high HIV prevalence in 
prisons – Brazil (12–17 percent), Jamaica (26 percent), Argentina (7 percent), 
India (1.8 percent, 9.5 percent in women), Pakistan (2.7 percent), Vietnam (28.4 
percent) and Malaysia (6 percent), to name several ( Dolan  et al ., 2007 ). Taking 
a more optimistic outlook, however, a tremendous opportunity exists to institute 
internationally the HIV/AIDS education and prevention interventions that have 
been established in the United States over the past 30 years. 

    Future directions 

  The epidemic of incarceration in the United States shows no signs of lessening 
in the near future. If a change to the status quo  is to be enacted, more attention 
must be paid by the public and by policy-makers to the detrimental effects of 
incarceration on our society as a whole, and a stronger emphasis must be placed 
on developing more constructive strategies for treating the underlying epidem-
ics of poverty, addiction and mental illness that for many individuals are the root 
cause of incarceration in the fi rst place. In the meantime, the staggering volume 
of imprisoned individuals in the United States that are predominantly persons of 
color, from impoverished, urban neighborhoods, who have high rates of addiction, 
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mental illness, HIV and other sexually and blood-borne diseases, presents a pub-
lic health opportunity to medically serve and to curb the HIV epidemic in an oth-
erwise hard-to-reach population. Making the most of this opportunity is among 
the most important areas of public health on which to focus our attentions. 
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  The fi rst descriptions of AIDS in children and of possible transmission from 
mother-to-child were published in the early 1980s ( Oleske  et al ., 1983 ;  Cowan 
et al ., 1984 ). Remarkable progress has been made in the years since then in the 
prevention of mother-to-child transmission (PMTCT), leading to extremely low 
rates of infection in well-resourced countries – one of the major advances in HIV 
prevention. 

  UNAIDS estimates that around 420,000 children (350,000–540,000) were 
newly infected with HIV in 2007, most through mother-to-child transmission, and 
90 percent in sub-Saharan Africa ( UNAIDS, 2007 ). In well-resourced settings, 
the standard of care for HIV-positive pregnant women has become the provision 
of combination antiretroviral therapy in pregnancy, ongoing for those women who 
require it, and the use of combination antiretroviral prophylaxis throughout the 
pregnancy for those with higher CD4 �  counts, together with the use of replace-
ment feeding. This has resulted in a drop in mother-to-child transmission rates 
to below 2 percent ( Newell and Thorne, 2004 ;  Fowler  et al ., 2007 ). In most low-
resource settings this combination therapy has not been available, and estimates 
of transmission are much higher, with an estimated average rate of 26 percent 
in the 33 most affected countries – more than 10-fold higher than the rates in
better-resourced settings (World Health Organization, 2007). To contextualize 
these estimates, this is equivalent to approximately 1 child infected every second 
day in the United States, 1 every day in Europe, 2 a week in Asia, and over 1000 
a day in Africa (McIntyre and Lallement, 2008). 
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    Progress in preventing mother-to-child transmission 
of HIV 

  Three phases of progress in PMTCT can be identifi ed. In the fi rst decade, most 
research focused on the identifi cation of the risk factors for transmission, includ-
ing transmission through breastfeeding, the timing of transmission and the rela-
tionship to risk factors such as prolonged rupture of membranes and maternal 
health ( Mofenson and McIntyre, 2000 ;  Fowler  et al ., 2007 ). This research led to 
the identifi cation of three major interventions which have been responsible for the 
reduction in risk: the use of antiretroviral therapy, the avoidance of breastfeeding, 
and the use of elective Caesarean section. 

  The second phase encompassed the signifi cant advances in preventing transmis-
sion through the use of antiretrovirals. The introduction of the fi rst antiretroviral 
drug, zidovudine (AZT, ZDV), and the subsequent use of this in pregnant women 
led to the landmark Pediatric AIDS Clinical Trial Group Protocol 076 (PACTG076) 
Study, published in 1994. In this double-blind, randomized, placebo-controlled 
trial, a regimen of oral zidovudine (ZDV) given prenatally, intrapartum and post-
partum reduced transmission from mother to child by 67.5 percent, from 22.6 per-
cent in the placebo group to 7.6 percent in the ZDV group ( Connor  et al ., 1994 ). In 
the years that followed, trials of shorter-course treatments in low-resource settings, 
with zidovudine alone ( Shaffer  et al ., 1999 ;  Wiktor  et al ., 1999 ) or zidovudine 
and lamivudine ( Petra Study Team, 2002 ), demonstrated that these regimens were 
effective in reducing transmission to around 10–15 percent ( Leroy  et al ., 2005 ). 
In 1999, the HIVNET 012 trial, using a very simple regimen of a single dose of 
nevirapine for mothers at the onset of labor and a single dose to the infant within 
72 hours of birth, demonstrated a reduction of 42 percent compared to a week-
long course of zidovudine stated in labor ( Guay  et al ., 1999 ;  Jackson  et al ., 2003 ). 
This simple and inexpensive regimen was soon recommended by the international 
agencies, and it has enabled the expansion of PMTCT services in low-resourced 
settings, reaching several million mothers and infants by 2007 ( WHO, 2007 ). 

  The third phase of development of PMTCT strategies has been a combination 
of a push towards universal access to PMTCT services, although this is still far 
from accomplished in many low-resource, high-prevalence settings, coupled with 
a renewed focus on reducing transmission through breastfeeding. These remain 
the major challenges to achieving similar transmission reductions in low-resource 
settings to those seen in the US and Europe. 

    Factors affecting mother-to-child transmission 

  Transmission of HIV from mother to child can occur antepartum, during labor 
and delivery, or postpartum through breast-milk transmission. In the absence
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of treatment or prophylaxis, most transmission is thought to occur during the 
intrapartum period. The proportions of transmission at different stages are 
changed by the use of prophylactic interventions, with combination antiretroviral 
therapy almost eliminating antepartum and intrapartum transmission, and short-
course antiretrovirals having less effect on antepartum transmission, although 
achieving a major reduction in intrapartum transmission ( Newell, 1998 ;  Moodley 
et al ., 2003 ;  Jourdain  et al ., 2007 ). Where antepartum and intrapartum transmis-
sion have been reduced by antiretroviral prophylaxis, breastfeeding becomes the 
major source of transmission in low-resource settings ( Kourtis  et al ., 2006 ). 

  Factors which increase the risk of mother-to-child transmission are maternal stage 
of disease, high viral load, low CD4 �  count, use of antiretroviral therapy, mode 
of delivery, duration of rupture of membranes, increased genital secretion of HIV, 
the practice of breastfeeding, and other factors such as prematurity ( Magder  et al ., 
2005 ). High viral load is the factor which most consistently correlates with transmis-
sion, as evidenced by the success of antiretroviral treatment in pregnancy in reducing 
transmission ( European Collaborative Study, 1992 ;  Martinez  et al ., 2006 ;  Jourdain 
et al ., 2007 ;  Warszawski  et al ., 2008 ). Prior to the use of antiretroviral therapy, sev-
eral maternal and obstetrical factors were identifi ed which facilitated transmission – 
including advanced maternal HIV infection with a clinical diagnosis of AIDS, low 
CD4�  T-lymphocyte count, sexually transmitted infections, signifi cantly higher 
transmission rates in the fi rst-born twin compared to the second-born twin, increas-
ing duration of ruptured membranes during labor, preterm birth, maternal drug use, 
vitamin A defi ciency, and female gender of the infant – but the relative importance 
of these appears to be less with the use of antiretroviral prophylaxis ( Newell, 2003 ; 
 McIntyre, 2008 ). Caesarean section before labor was shown to reduce the risk of 
transmission compared to vaginal delivery in the randomized European Mode of 
Delivery trial, in which transmission in women randomized to deliver vaginally was 
10.5 percent, compared to 1.8 percent in women who were randomized to deliver by 
elective Caesarean section ( European Mode of Delivery Collaboration, 1999 ). 

    Principles of prevention of MTCT: a comprehensive 
approach 

  The optimal prevention of mother-to-child transmission of HIV involves much 
more than interventions in pregnancy, and should be seen as part of broader HIV 
prevention efforts. The World Health Organization has recommended a four-part 
comprehensive approach to preventing mother-to-child transmission ( WHO, 
2002 ). These components include: 

    1.     Primary prevention of HIV infection  
    2.     Prevention of unintended pregnancies among HIV-infected women  
    3.     Prevention of HIV transmission from HIV-infected mothers to their infants  
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    4.     Care, treatment and support for HIV-infected mothers, their children and 
families.    

  While the latter two have been become widely accepted as integral parts 
of PMTCT services, more focus is needed on the issues of primary preven-
tion in young adults and in the provision of reproductive health and contracep-
tive services for HIV-positive women ( Cates, 2006 ;  Morrison and Cates, 2007 ). 
Additionally, to fully implement an integrated strategy of providing antiretroviral 
therapy (ART) for women with low CD4 �  counts or clinical symptoms of AIDS 
and a prophylactic regimen for other HIV-positive women, the antenatal services 
and health workers need to be able to undertake clinical assessment for HIV 
signs and symptoms and obtain a baseline CD4 �  cell count. This level of care 
is not widely available in maternity settings in many low-resource settings, and 
needs to be strengthened, along with the infrastructure for antiretroviral drug 
supplies and access to early diagnostic HIV testing for exposed children. 

    The importance of HIV testing in pregnancy 

  The use of antiretroviral strategies in pregnancy and modifi cations of infant feed-
ing to reduce the risk of transmission rely on the identifi cation of HIV-positive 
women. First, antenatal care services must be available and accessible at an early 
stage of pregnancy to identify HIV-positive mothers and to provide antiretroviral 
regimens. These services need to provide HIV testing and counseling, which must 
be acceptable to pregnant women to ensure uptake. High levels of acceptance of 
testing in pregnancy have been demonstrated in many high HIV-prevalence,
low-resource areas in Africa and Asia ( Manzi  et al ., 2005 ;  McIntyre, 2005 ), but 
in many others the low uptake of testing is one of the major reasons for the fail-
ure of PMTCT programs, as HIV testing is the entry point to care ( Bajunirwe 
and Muzoora, 2005 ;  Shetty  et al ., 2005 ;  Urassa  et al ., 2005 ). The reasons for this 
are multifactorial, including fear and stigmatization, lack of service infrastruc-
ture, staff attitudes and stigma, service delivery failures, staff attitudes and cost. 
This situation is not limited to low-resource settings. In the US, the percentage 
of pregnant women tested for HIV was 41 percent in 1995 and only 60 percent 
by 1998 ( Lansky  et al ., 2001 ). This low uptake resulted in recommendations for 
routine testing in pregnancy, or an  “ opt-out ”  universal approach where all pregnant 
women are informed that HIV testing will be performed in the routine prenatal 
tests unless the mother declines this testing ( Chou  et al ., 2005 ). This has formed 
the basis of a number of current US recommendations, and has been shown to 
increase uptake to as much as 98 percent ( Jamieson  et al ., 2007 ). A similar trend 
has been seen in some African countries. In Botswana, the initial uptake of testing 
in pregnancy was low, estimated at only 21 percent of antenatal clinic attendees 
in 2001 ( Rakgoasi, 2005 ). The proportion of HIV-infected pregnant women in 
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public sector PMTCT service sites who knew their HIV status increased from 48 
percent to 78 percent in an 8-month period following the introduction of routine 
testing in 2004, and has continued to rise to above 90 percent ( CDC, 2004 ;  Creek 
et al ., 2007a ). In Lilongwe, Malawi, HIV-testing uptake increased from 45 per-
cent to 73 percent when rapid, same-day testing was instituted, and to 99 percent 
after opt-out testing was instituted ( Moses  et al ., 2008 ). Similar results have been 
reported in Cameroon ( Welty  et al ., 2005 ) and other areas, and in both developed 
and developing countries PMTCT programs are increasingly moving to a routine 
 “ opt-out ”  testing approach ( Mulder-Folkerts  et al ., 2004 ;  van’t Hoog  et al ., 2005 ; 
 Perez  et al ., 2006) . The routine offer of HIV testing in pregnancy could make a sig-
nifi cant difference to the success of PMTCT programs, although there may be other 
remaining challenges in these programs, including diffi culties in delivering results, 
and the fear of recognition by hospital staff from the community ( Giuliano  et al ., 
2005 ;  Stringer  et al ., 2005 ). With improved access to HIV testing, many more 
women will enter pregnancy aware of their HIV infection. This has been shown to 
be as high as 60–80 percent of HIV-positive women in the US and UK ( Thorne and 
Newell, 2005 ;  US Public Health Service, 2005 ), and also applies in some African 
countries where testing services have been in place for several years; this could 
facilitate the use of more complex PMTCT regimens earlier in pregnancy. 

    Preventing mother-to-child transmission in high-resource 
settings: PMTCT advances 

  The major PMTCT research fi ndings were rapidly translated into practice in the 
United States and in Europe. By 1985, recommendations from the CDC advised 
against breastfeeding, and most HIV-positive women have used replacement 
feeding since then ( CDC, 1985 ;  Fowler  et al ., 2007 ). Following the results of 
the PACTG076 study the use of zidovudine was swiftly incorporated into prac-
tice guidelines, and as the use of combination antiretroviral treatment was intro-
duced this was also adopted for pregnant women. Within a decade this resulted 
in an 80 percent reduction in the number of infants infected annually in the US 
( CDC, 2006 ), the number of infected infants peaking in 1992 at close to 2000 and 
now standing at less than 200 per year, with transmission rates below 2 percent 
( McKenna and Hu, 2007 ). The rate of transmission in the US Women and Infants 
Transmission Study dropped from 18.1 percent in 1990–1992 to 1.6 percent in 
1999–2000, with an increase in the proportion of antepartum infections from 27 
percent to 80 percent, refl ecting the success of ARV interventions in reducing 
intrapartum infection ( Magder  et al ., 2005 ). 

  A similar effect was seen in Europe, where the proportion of HIV-infected preg-
nant women receiving antenatal antiretroviral therapy increased from 5 percent 
to 92 percent between 1997 and 2003, reducing the transmission rate in 2003 
to 0.99 percent (95% CI 0.32–2.30) ( European Collaborative Study, 2005 ). In 
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Western Europe, overall transmission rates have dropped to below 2 percent, with 
most HIV-infected pregnant women receiving triple antiretroviral therapy, and 
two-thirds delivering by Caesarean section ( European Collaborative Study, 2006 ). 
The epidemic in Western Europe has moved from being predominantly among 
intravenous drug users to more heterosexually-acquired transmission, in part 
refl ecting the increasing proportion of immigrants in the total numbers of HIV-
positive pregnant women. In Eastern Europe, PMTCT service coverage is less 
advanced and available drug regimens are more restricted, with more use of single-
dose nevirapine, and transmission rates are slightly higher at around 4 percent. 

  The use of triple-combination antiretroviral therapy for PMTCT does not 
appear to have an adverse effect on mothers ’  future prognosis. An observational 
cohort study in the United States showed that pregnancy was associated with a 
lower risk of disease progression in women followed from 1997 to 2004, possibly 
due to a benefi cial effect of the short-term antiretroviral therapy ( Tai  et al ., 2007 ). 
There are few data available on whether it would be better to continue antiretrovi-
ral treatment in women postpartum, irrespective of CD4 �  cell counts, and this is 
an area for future research. 

    Remaining PMTCT challenges in high-resource settings 

  While pediatric HIV infection has not been eradicated in these situations, it has 
been controlled to very low numbers. Several challenges remain – including the 
need to recognize and treat those women living in vulnerable circumstances who 
do not currently access prenatal care and HIV testing, or do so too late to ben-
efi t from antiretroviral interventions. Moving to a routine offer of HIV testing for 
all pregnant women will go some way to achieving this, as will the provision of 
testing in labor, if needed ( Jamieson  et al ., 2007 ). In Europe many HIV-infected 
pregnant women now come from marginalized immigrant populations ( Floridia 
et al ., 2006 ), and similar issues complicate the delivery of PMTCT care. Late 
identifi cation and treatment of HIV-positive pregnant women in these communi-
ties reduces the chances of averting transmission. In a French review of infections 
occurring in children despite their mothers receiving antiretrovirals, the duration 
of antiretroviral therapy and the resulting drop in viral load was the major deter-
mining factor, emphasizing the importance of timely identifi cation of HIV-
positive women ( Warszawski  et al ., 2008 ). 

  Another reason for inadequate care and vulnerability in well-resourced settings 
is drug use in HIV-positive women. These women may be less likely to attend 
seek prenatal care ( Minkoff  et al ., 1990 ), and be reluctant to discuss their drug use 
because of fear of legal consequences or stigma ( British HIV Association, 2005 ). 
Adherence to antiretroviral regimens is another challenging factor in all HIV-
positive women. Where women are on pre-existing antiretroviral treatment, 
adherence may drop during pregnancy; several studies have also shown poorer 
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adherence in the postpartum period, where there are many other physical and 
emotional demands on the women, and the motivation to be adherent in order 
to protect the infant may be less. There may be better adherence when drugs are 
being used only for prophylaxis, although the need to start treatment early in preg-
nancy may make pre-treatment and adherence counseling more diffi cult, especially 
where the HIV diagnosis has been made for the fi rst time during pregnancy. 

    Preventing MTCT in low-resource settings: advances 

  Following the successful results of the PACTG076 trial, a number of stud-
ies were initiated to compare shorter, less expensive antiretroviral regimens for 
the prevention of mother-to-child transmission, which would be more feasible 
in low-resource settings. These trials ( Table 17.1   ) demonstrated that the use of 
short-course zidovudine, either alone ( Shaffer  et al ., 1999 ;  Wiktor  et al ., 1999 ) 
or in combination with lamivudine ( Petra Study Team, 2002 ), could reduce trans-
mission to around 10–15 percent ( Leroy  et al ., 2005 ). A subsequent study in 
Thailand, PHPT-1, showed that zidovudine prophylaxis was most effective when 
started early in the third trimester, but that the effi cacy of shorter courses could 
be improved by giving 6 weeks of treatment to the infant, rather than the standard 
1 week ( Lallemant  et al ., 2000 ). 

  The major impact on PMTCT services in low-resource settings has come from 
the use of nevirapine. The HIVNET 012 study fi rst showed that a single dose of 
nevirapine in the mother during labor and a single dose to the infant within the 
fi rst days of life could reduce transmission by 40 percent for up to 18 months 
( Guay  et al ., 1999 ;  Jackson  et al ., 2003 ). The low cost, relative ease of adminis-
tration and safety of this regimen has made it the central focus of most PMTCT 
services in low-resource settings, reaching close to two million women and 
infants since 2000. In 2004, the results of the PHPT-2 study in Thailand demon-
strated transmission rates of 2 percent in a non-breastfeeding population with the 
addition of the single dose nevirapine regimen to a base regimen of zidovudine 
given from 28 weeks ’  gestation ( Lallemant  et al ., 2004 ). This combined use of 
zidovudine and peripartum nevirapine has become the fi rst-line recommendation 
in the 2006 WHO guidelines for PMTCT ( WHO, 2006a ). In the Côte d’Ivoire, 
the addition of the single-dose maternal and infant nevirapine to a zidovudine 
regimen from 36 weeks ’  gestation gave transmission rates of 6.5 percent at 
6 weeks (95% CI 3.9–9.1), and adding these to a zidovudine and lamivudine regi-
men reduced transmission to 4.7 percent (95% CI 2.4–7.0) ( Dabis  et al ., 2005 ). 

    Consolidating research into practice guidelines 

  These shorter, more straightforward regimens have been the cornerstone of 
PMTCT programs in low-resource settings. When they were initially researched 



 Table 17.1        Selected key PMTCT antiretroviral regimen trials 

 Trial 
(citation)

 Site/setting  Number  Regimen  Outcome  Policy 
implications

Antepartum  Intrapartum  Postpartum Infant

 PACTG 076 
( Connor 
et al ., 1994 )

 USA and 
France 
Non-
breastfeeding

 477  From 14 to 34 
weeks: 
Arm 1: ZDV 
100       mg 5      �      /d 
from
Arm 2: Placebo

 Arm 1: 
Intravenous 
ZDV infusion 
 Arm 2: Placebo 

 No ARV  ZDV 2       mg/kg 
q.i.d.      �      6 
weeks 

 68% effi cacy 
in reducing 
transmission:
8.3% vs 
25.5% at 18 
months

 First 
demonstration
of ARV effi cacy 
in reducing 
transmission – 
rapidly adopted 
into practice in 
well-resourced 
settings

 Thailand 
CDC
( Shaffer  
et al ., 1999 )

 Bangkok, 
Thailand
Non-
breastfeeding

 392  From 36 weeks: 
Arm 1: ZDV 
300       mg b.i.d. 
from 36       wk
 Arm 2: Placebo 

 Arm 1: 
ZDV 300       mg 
3-hourly 
Arm 2: Placebo

 No ARV  No ARV  50% effi cacy 
in reducing 
transmission:
9.4% vs 
18.9% at 6 
months

 First 
demonstration
of short-
course ZDV 
effi cacy in non-
breastfeeding
mothers

 Côte 
d’Ivoire 
CDC
( Wiktor 
et al ., 1999 )

 Abidjan, 
Côte d’Ivoire 
Breastfeeding

 280  From 36 weeks: 
Arm 1: ZDV 
300       mg b.i.d.
 Arm 2: Placebo 
(stopped Feb 
1998)

 Arm 1: ZDV 
300       mg 3-hourly 
 Arm 2: Placebo 

 No ARV  No ARV  37% effi cacy 
in reducing 
transmission:
16.5% vs 
26.1% at 3 
months

 First 
demonstration
of short-course 
ZDV effi cacy in 
breastfeeding
mothers

(continued)



 Table 17.1  (Continued)      

 Trial 
(citation)

 Site/setting  Number  Regimen  Outcome  Policy 
implications

Antepartum  Intrapartum  Postpartum Infant

  PETRA 
study ( Petra 
Study Team, 
2002 )

  South Africa, 
Uganda,
Thailand
Breastfeeding

  1797  From 36 weeks: 
Arm 1: ZDV 
300       mg 
b.i.d.      �      3TC 
150       mg b.i.d.
Arm 2: Placebo
Arm 3: Placebo
Arm 4: Placebo 
(stopped Feb 
1998)

Arm 1: ZDV 
300       mg 3-
hourly      �      3TC 
150       mg 
12-hourly
Arm 2: ZDV 
300       mg 3-
hourly      �      3TC 
150       mg 
12-hourly
Arm 3: ZDV 
300       mg 3-
hourly      �      3TC 
150       mg 
12-hourly
Arm 4: Placebo

   Arm 1: ZDV 
300       mg 
b.i.d.      �      3TC 
150       mg 
b.i.d.      �      7 days
Arm 2: ZDV 
300       mg 
b.i.d.      �      3TC 
150       mg 
b.i.d.      �      7 days 
 Arm 3: Placebo 
Arm 4: Placebo

Arm 1: ZDV 
4       mg/kg 
b.i.d.      �      3TC 
2       mg/kg 
b.i.d.      �      7 days
  Arm 2: ZDV 
4       mg/kg 
b.i.d.      �      3TC 
2       mg/kg 
b.i.d.      �      7 days
Arm 3: 
Placebo
 Arm 4: 
Placebo

 At 6 weeks, 
63% effi cacy 
of Arm 1, 
42% effi cacy 
for Arm 2; 
no signifi cant 
difference by 
18 months: At 
6 weeks Arm 1,
5.7%; Arm 2, 
8.9%; Arm 3, 
14.2%; Arm 4,
15.3% and at 18 
months: Arm 1, 
14.9%; Arm 2, 
18.1%; Arm 3, 
20.0%; Arm 4, 
22.2%

Demonstration
of effi cacy of 
short-course 
combination
regimens, but
 reductions 
no longer 
signifi cant at 18 
months due to 
breastfeeding
transmissions

 HIVNET 
012 ( Guay 
et al ., 1999 )
( Jackson  
et al ., 2003 )

 Kampala, 
Uganda
Breastfeeding

 626  Arm 1: No ARV 
Arm 2: No ARV
Arm 3: No ARV

 Arm 1: NVP 
200       mg      �      1 
Arm 2: ZDV 
300       mg 3       hrly
Arm 3: Placebo 
(Stopped Feb 
1998)

 No ARV  Arm 1: NVP 
2       mg/kg      �      1 
at 48–72       h 
 Arm 2: ZDV 
4       mg/kg 
b.i.d.      �      7 days 
 Arm 3 

 Transmission 
11.8% in NVP 
arm compared 
to 20.0% in 
ZDV arm at 
6–8 weeks, 
15.7% in NVP 

 Demonstration 
of effi cacy of 
single maternal 
intrapartum 
NVP and infant 
NP dose in 
reducing x 



Placebo
(stopped Feb 
1998)

vs 25.8% in 
ZDV arm at 
18 months

transmission.
Rapidly adopted 
into expanding 
PMTCT
programs in 
low-resource 
settings.

 PHPT-2 
( Lallemant 
et al., 2004 ) 

 Thailand Non-
Breastfeeding

 1844  From 28 weeks: 
Arm 1: ZDV 
300       mg b.i.d
Arm 2: ZDV 
300       mg b.i.d.
Arm 3: ZDV 
300       mg b.i.d.

 Arm 1: ZDV 
300       mg 3       hrly
Arm 2: ZDV 
300       mg 
3       hrly      �      NVP 
200       mg      �      1 
Arm 3: ZDV 
300       mg 
3       hrly      �      NVP 
200       mg      �      1

 No ARV  Arm 1: ZDV 
2       mg/kg 
q.i.d.      �      7 days 
Arm 2: ZDV 
2       mg/kg 
q.i.d.      �      7 days
Arm 3: ZDV 
2       mg/kg 
q.i.d.      �      7 
days      �      NVP 
6       mg      �      1 at 
48–72 hours

 Arm 1 
discontinued
in June 
2002 due to 
signifi cantly 
higher
transmission
(6.3% vs 
2.1% in Arm 
2 and 1.1% in 
Arm 3). Final 
analysis Arm 
2 vs Arm 3: 
transmission
rates of 2.8% 
in Arm 2 vs 
2.0% Arm 3 

 Demonstration 
of very low 
transmission
rates, in non-
breastfeeding
mothers, with 
antenatal ZDV 
combined with 
intrapartum 
and infant 
NVP. First-line 
recommendation
in 2006 WHO 
guidelines
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and introduced, the prospect of access to affordable antiretroviral treatment in 
these settings seemed remote, if not impossible. Access to ongoing treatment is 
particularly important for pregnant women with low CD4 �  counts or sympto-
matic AIDS, who are more likely to transmit to their infants ( Thorne and Newell, 
2004 ;  Coovadia  et al ., 2007 ), whose infants are more likely to die ( Taha  et al ., 
1996 ;  Newell  et al ., 2004 ) and who are themselves more likely to develop resist-
ant virus following nevirapine use ( Martinson  et al ., 2004 ). There has been a 
dramatic increase in the availability of treatment and the numbers of people 
receiving antiretrovirals since 2002, with the World Health Organization estimat-
ing that more than two million people in low- and middle-income countries were 
receiving antiretroviral therapy by December 2006 – close to 30 percent of the 
estimated 7 million in need of treatment ( WHO, 2007 ). 

  This increased access to care has changed the recommendations for optimal 
PMTCT services in low-resource settings towards a framework in which the 
PMTCT intervention is part of a continuum of care of mother and child, and 
where ongoing antiretroviral therapy is provided to those in need. This is refl ected 
in the WHO PMTCT guidelines from 2006 onwards, which set out an approach 
starting with access to ongoing antiretroviral treatment for those who need it and 
a short-course treatment regimen for those who do not yet require ongoing treat-
ment ( WHO, 2006a ). The 2006 WHO guidelines recommend that women with 
CD4�  counts less than 200/mm 3 , or Stage 3 or 4 clinical disease, start and con-
tinue antiretroviral treatment, and also recommend initiation of ongoing antiretro-
viral treatment in pregnant women with CD4 �  counts between 200 and 350/mm 3 , 
where this is feasible. Initial reports from Thailand and from several parts of 
Africa have confi rmed the safety and feasibility of antiretroviral treatment for 
pregnant women in these low-resource settings ( Phanuphak  et al ., 2005 ;  Thomas 
et al ., 2005 ;  Tonwe-Gold  et al ., 2005 ). It is likely that the provision of triple com-
bination antiretroviral prophylaxis will increase to women as PMTCT prophylaxis, 
irrespective of CD4 �  count, in more low-resource settings in the future. 

    The possible impact of nevirapine resistance 

  One of the major concerns about the use of nevirapine in the short-course 
PMTCT regimens is the selection of non-nucleoside reverse transcriptase inhibi-
tor (NNRTI) resistant virus ( McIntyre, 2006 ). The drug has a long half-life, 
detectable up to 20 days following the single dose given in labor ( Cressey  et al ., 
2005 ;  Muro  et al ., 2005 ), and a low barrier for resistance, with only one point 
mutation required in the viral codon. This selection of resistant virus has been 
demonstrated in mothers a number of studies, ranging from 15 percent to 75 per-
cent, using standard population sequencing techniques, following single-dose 
nevirapine alone (           Eshleman  et al ., 2003, 2004a, 2004b, 2005 ;  Martinson  et al ., 
2004 ;  Chaix  et al ., 2007 ), and around 30 percent where nevirapine is added to a 
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zidovudine regimen ( Jourdain  et al ., 2004 ;  Chaix  et al ., 2005 ). It may also happen 
in around 15 percent of women following nevirapine-containing triple antiretrovi-
ral prophylaxis, stopped after delivery ( Cunningham  et al ., 2002 ;  Lyons  et al ., 
2005 ). Selection of resistant virus is more likely with subtype C virus, low CD4 �
and high viral loads ( Flys  et al ., 2006 ), and the K103N mutation has been the 
most commonly seen mutation in mothers. The use of more sensitive techniques 
to detect resistant viral mutations, such as allele-specifi c real-time PCR and simi-
lar assays, shows that minority resistant viral populations can be detected in up to 
80 percent of exposed women ( Flys  et al ., 2005 ;  Johnson  et al ., 2005 ;  Palmer  et al ., 
2006 ). High rates of resistant virus are also seen in nevirapine-exposed, HIV-
infected infants, ranging from 20 percent to 87 percent ( Eshleman  et al ., 2005 ; 
 Kurle  et al ., 2007 ). In a South African study of 53 HIV-infected infants exposed 
to the HIVNET 012 regimen, 24 (45.3 percent) had detectable resistance at their 
fi rst visit, with the most frequent mutations being Y181C (75 percent), K103N 
(25 percent) and Y188C (12 percent) ( Martinson  et al ., 2007 ). 

  Strategies to reduce the risk of the selection of resistance by providing other 
antiretroviral cover during at least part of the prolonged half-life of nevirapine 
have been shown to be successful. The addition of 4 or 7 days of zidovudine and 
lamivudine following intrapartum nevirapine reduces the prevalence of NNRTI-
resistant virus from 60 percent to around 10 percent ( McIntyre  et al ., 2005 ). In the 
DITRAME-plus study where women received zidovudine and lamivudine from 32 
weeks ’  gestation and for 3 days postpartum, with intrapartum nevirapine, a rate of 
NNRTI resistance of 1.14 percent (95% CI 0.03–6.17) was seen, although lamivu-
dine-resistant mutations were found in 8.33 percent (95%CI 3.66–15.7) ( Chaix  
et al ., 2005 ). A study in Zambia utilized a single dose of tenofovir and emtricitab-
ine, given with the nevirapine dose, in women with CD4 �  counts above 200/mm 3

who had also received an antenatal zidovudine regimen, and noted a 53 percent 
reduction in detectable resistance at 6 weeks ’  postpartum ( Chi  et al ., 2007a ). 

  The date available from observational studies suggest that there is relatively lit-
tle impact of this selection of resistance on the success of nevirapine-containing 
antiretroviral treatment regimens if treatment is started more than 6 months after 
pregnancy ( Zijenah  et al ., 2005 ;  Chi  et al ., 2007b ;  Lockman  et al ., 2007 ;  WHO, 
2007 ). While these results are reassuring, the long-term impact on treatment out-
comes is not yet fully known, and programs should be encouraged to identify 
women in need of treatment early in pregnancy and provide this, rather than giv-
ing short-course nevirapine-containing regimens in these cases. 

    Infant feeding: mother-to-child transmission through 
breastfeeding 

  Breast-milk transmission is an important cause of HIV infection in children, 
accounting for up to half of the global infections ( John-Stewart, 2007 ), or more 
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than 200,000 infections in children annually. Reductions in the risk of MTCT 
which can be achieved by antiretroviral strategies may be completely negated by 
the effect of breastfeeding, but this risk needs to be balanced against the risk of 
morbidity and mortality caused by replacement feeding in low-resource settings. 
The safe prevention of transmission through breastfeeding and the improvement 
of HIV-free survival in exposed children remains one of the most diffi cult issues 
in PMTCT. 

  The exact mechanism of transmission in breast milk is not fully understood. 
Infection may take place through the entry of cell-free virions or of cell-associated 
HIV. Both these forms of HIV have been detected in colostrum and breast milk, 
although breast-milk viral load is generally lower than that in plasma ( Rousseau 
et al ., 2003 ;  Lehman and Farquhar, 2007 ;  Walter  et al ., 2008 ). Cell-associated 
virus is suggested to be more highly correlated with the risk of early transmis-
sion, and both cell-associated and cell-free with later transmission ( Koulinska 
et al ., 2006 ). This may have implications for the effectiveness of antiretroviral 
treatment strategies to reduce breast-milk transmission, since antiretrovirals have 
been shown to suppress cell-free, but not cell-associated, virus ( Shapiro et al ., 
2005 ). Cell-free virus could penetrate the mucosal lining of the gastro-intestinal 
tract of infants by infecting inter-epithelial dendritic cells and be sampled by M 
cells of the Peyer’s patches, or it could enter the submucosa directly by the kinds 
of mechanisms which allow intact proteins to traverse the immature mucosal 
barrier. Alternatively virus could penetrate through damaged mucosal foci. An 
in vitro  study showed that HIV-infected immunocytes stimulated enterocytes to 
engulf HIV particles present on their surfaces ( Bomsel, 1997 ), and it appears 
there may be both cell-associated and cell-free mechanisms for this transmission. 
These mucosal factors may explain the protective effect of exclusive breastfeed-
ing over mixed breastfeeding, which has now been documented in several studies 
( Coutsoudis  et al ., 2001 ;  Iliff  et al ., 2005 ;  Kuhn  et al ., 2007 ). 

    Risk factors for breast-milk transmission 

  Breastfeeding approximately doubles the risk of MTCT, and in populations where 
breastfeeding continues into the second year this gives an additional absolute 
risk of 15–20 percent ( Fowler and Newell, 2002 ;  Newell, 2006 ;  Kourtis  et al ., 
2007 ). The risk of infection through breast-milk continues through the duration 
of breastfeeding. In the Breastfeeding and HIV International Transmission Study 
(BHITS) meta-analysis, 42 percent of HIV-infected children for whom the time of 
infection was known had been infected via breastfeeding after they had reached 4 
weeks of age ( Breastfeeding and HIV International Transmission Study Group, 
2004 ), and in a large study in Zimbabwe, the ZVITAMBO Study, 68 percent of 
HIV transmission in infants who had tested negative at 6 weeks occurred after 
6 months, through continued breastfeeding ( Iliff  et al ., 2005 ). A Malawi study 
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suggested that 85 percent of transmission could have been avoided if women 
had weaned at 6 months ( Taha  et al ., 2007 ). The BHITS analysis also showed 
a relatively constant risk of infection of around 0.9 percent per month after the 
fi rst month, although previous studies had suggested a higher risk in the fi rst 6 
months to a year ( Miotti et al ., 1999 ). The impact of the duration and pattern of 
breastfeeding as a major determinant of postnatal transmission was shown in an 
analysis that pooled data from two studies conducted in West and South Africa 
( Becquet  et al ., 2008 ). In infants who were exposed to more than 6 months of 
breastfeeding the risk of transmission doubled (95% CI 1.2–3.7), with a transmis-
sion rate of 8.7 percent (95% CI 6.8–11 percent) as compared to a transmission 
rate of 3.9 percent (95% CI 2.3–6.5) in infants with less than 6 months ’  exposure 
to breastfeeding. Exposure to solids in the fi rst 2 months of life resulted in a 2.9-
fold (95% CI 1.1–8.0) increased risk of transmission ( P       �      0.04). Shortening the 
period of breastfeeding or postponing the introduction of solids may be useful 
strategies in settings where breast-milk is essential for infant survival. 

  The risk of transmission through breast-milk thus depends on the age of com-
plete cessation of breastfeeding, as does the risk of the potential complications 
of stopping breastfeeding ( John-Stewart, 2007 ). Other risk factors for breast-
milk transmission include the stage of maternal disease, with an increased risk in 
mothers with advanced disease, low CD4 �  counts or high viral loads ( John  et al ., 
2001 ;  Coovadia  et al ., 2007 ); breast-health, including a possible increased risk 
with sub-clinical mastitis ( Rollins  et al ., 2004 ;  Kantarci  et al ., 2007 ;  Kourtis  et al .,
2007 ); and the modality of feeding – exclusive breastfeeding or mixed feeding 
( Coovadia  et al ., 2007 ). 

    Interventions to reduce breast-milk transmission 

  One of the major factors contributing to the very low rates of vertical transmission 
in well-resourced settings has been the avoidance of breastfeeding ( Sansom  et al ., 
2007 ). This approach is much more diffi cult in less-resourced countries, where 
the more signifi cant risks of replacement feeding have to be balanced against 
the risk of HIV transmission ( Wilfert and Fowler, 2007 ). The World Health 
Organization recommends avoidance of breastfeeding where replacement feed-
ing is  “ Acceptable, Feasible, Affordable, Sustainable and Safe ”  – now referred to 
as the AFASS criteria (World Health Organization, 2001). Replacement feeding 
has become the norm for HIV-positive women in America and Europe, in Brazil, 
Thailand and some other parts of Asia, and has been shown to be achievable and 
safe for women in some settings in Africa ( Coetzee  et al ., 2005 ;  Leroy  et al ., 
2007 ;  Njom Nlend  et al ., 2007 ;  Plipat  et al ., 2007 ). For many other women liv-
ing in poorly-resourced, high HIV-prevalence settings it is not currently feasible, 
because replacement feeding carries a high risk of morbidity to the baby. Where 
this is the case, exclusive breastfeeding carries a lower risk of HIV transmission 
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than  “ mixed feeding ” , and is the recommendation ( Coutsoudis  et al ., 1999 ; 
 Holmes and Savage, 2007 ). However, mixed feeding is the norm in most settings, 
and exclusive breastfeeding, where no other food or water is given to the child, is 
uncommon without major support interventions. If the promotion and support of 
exclusive breastfeeding is to be a successful intervention to reduce transmission, 
it will require staff and support strategies which do not currently exist in most 
places. Although the WHO guidelines initially recommended exclusive breast-
feeding to 3–6 months of age, with rapid weaning at this time followed by the use 
of alternative foods ( WHO, 2001 ), the accumulation of evidence of the potential 
risks of early weaning has prompted a change in these guidelines to recommend 
exclusive breastfeeding for the fi rst 6 months ( WHO, 2006b ), and to make this 
the fi rst recommendation in low-resource settings unless the AFASS requirements 
are met. The additional risk of late postnatal transmission of around 1 percent per 
month has to be balanced against the risk of severe morbidity or mortality from 
replacement feeding in unsafe circumstances, which may exceed the HIV risk 
( Coovadia  et al ., 2007 ;  Creek  et al ., 2007b ). Increasing evidence is accumulat-
ing that early weaning and the use of replacement feeding carries risks ( Thior 
et al ., 2005 ;  Sinkala  et al ., 2007 ), just as it does earlier if the AFASS criteria are 
not met, and that continued breastfeeding, with additional complementary feeds, 
may be safer in these situations in terms of overall survival. 

  Unfortunately, the AFASS criteria, whether assessed immediately post-delivery 
or at the time of weaning, relate mainly to the socio-economic circumstances of 
mothers and are largely not within their power to change. Partly because of this, 
the fi eld effectiveness of using the criteria to guide infant-feeding choices has not 
been optimal ( Bland  et al ., 2007 ;  Jackson  et al ., 2007; Chopra and Rollins, 2008   ). 
Health workers may be reluctant to advise strongly in one or other direction for 
infant feeding, or may do so incorrectly, based on their own level of knowledge, 
stigma or bias. A South African study demonstrated that three factors were associ-
ated with successful replacement feeding, even in very poor environments, which 
could be used to guide infant-feeding decisions. These were the availability of 
electricity or gas as fuel, the availability of piped water, and disclosure of mater-
nal HIV status ( Doherty  et al ., 2007 ). 

  One of the most elusive goals in PMTCT has been a solution which preserves 
the benefi ts of breastfeeding without risk of transmission. One possible alterna-
tive approach could be the provision of antiretroviral prophylaxis – either given 
to breastfed infants, or by providing antiretroviral therapy to breastfeeding moth-
ers ( Gaillard  et al ., 2004 ;  Kourtis  et al ., 2007 ). Post-exposure prophylaxis given 
to infants has been shown to reduce transmission risk ( Taha  et al ., 2004 ;  Gray 
et al ., 2005 ). The provision of 6 to 14 weeks of nevirapine to breastfed infants 
has shown reduced transmission and mortality by 6 weeks of life, although this 
was less marked later. Studies conducted in Ethiopia, India and Uganda using 6 
weeks ’  treatment with nevirapine confi rmed that neonatal prophylaxis adminis-
tered during breastfeeding reduced HIV transmission. 
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  In the 6-week extended nevirapine (SWEN) trial, mothers received nevirapine 
in labor and infants nevirapine 2       mg/kg at birth, and infants were then randomized 
to receive NVP 5       mg daily from day 8 of life to day 48, or multivitamins. At 
6 weeks of age, infants receiving SWEN had a 50 percent lower risk of sero-
conversion as compared to the control arm (2.5 percent vs 5.27 percent, 
P       �      0.009). At 6 months of age this was no longer signifi cant, with a 20 percent 
reduction (6.9 percent vs 9 percent, P       �      0.16). When mortality was combined 
with HIV infection, SWEN reduced the risk of HIV infection or death at 6 
months of age (8.1 percent vs 11.6 percent, P       �      0.028) ( Sastry and The Six Week 
Extended Dose Nevirapine (SWEN) Study Team, 2008 ). In an open label, control-
led three-arm study conducted in Malawi, more than 3000 infants who were unin-
fected at birth were randomized to receive either single-dose nevirapine (sd-NVP) 
and 1 week of AZT (control); sd-NVP, 1 week of AZT and nevirapine for 14 weeks 
(Ext NVP); or nevirapine and AZT for 14 weeks (ExtNVP/ZDV) ( Taha  et al ., 
2008 ). The neonatal prophylaxis reduced breast-milk transmission in the fi rst 
year of life, with transmission rates of 5.1 percent, 1.7 percent and 1.6 percent 
at 6 weeks in the SdNVP, Ext NVP and EXTNVP/ZDV arms respectively. At 6 
months, the rates had risen to 10.1 percent, 4.0 percent and 5.2 percent in these 
arms. However, this protection was no longer evident at 2 years of age, with rates 
of 14.5 percent, 11.2 percent and 12.3 percent, showing that ongoing breastfeed-
ing without prophylaxis appears to reverse this effect. Further research is examin-
ing the role of longer courses of nevirapine prophylaxis to infants. 

  Maternal antiretroviral treatment has been shown to reduce the viral load in 
breast milk ( Shapiro  et al ., 2005 ), and several observational trials have shown 
promise in reducing transmission during breastfeeding ( Arendt  et al ., 2007 ; 
 Kilewo  et al ., 2007 ). The Kisumu Breastfeeding Study, conducted in Kenya, 
assessed the effi cacy of AZT/3TC and nevirapine or nelfi navir initiated antena-
tally from 34 weeks ’  gestation and given for 6 months post-partum to prevent 
breast-milk transmission of HIV ( Thomas  et al ., 2008 ). Infants received sin-
gle-dose nevirapine. Overall, 29/502 (5.9 percent) of children were infected by 
1 year of age, with 24/29 (83 percent) of infants being infected by 6 months of age 
while mothers were still on ART. An additional fi ve children were infected after 
6 months via breastfeeding after maternal ART had been discontinued. Although 
maternal ART during the breastfeeding period reduced transmission substantially, 
HIV-infected infants exposed to antiretroviral therapy were at risk of developing 
resistance, and this appeared to increase over time from 33 percent at 2 weeks to 
67 percent at 6 months .

  If further randomized trials confi rm the success of this approach in reducing 
transmission, and the safety for mothers of such interrupted treatment, it could be 
a powerful option where access to antiretrovirals is available. The feasibility may 
be limited by the affordability and infrastructure demands to deliver antiretrovi-
ral treatment to large numbers of women and by the social effects of disclosure 
and support for women on treatment, and this evidence will be required before 
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wide-scale introduction of such a policy. Effective ways to make either exclu-
sive replacement feeding or exclusive breastfeeding safer are essential to further 
reduce mother-to-child transmission of HIV. 

    From research to implementation 

  The major research advances in PMTCT and the success in controlling transmis-
sion in high-resource settings have not been matched in low-resource, high HIV-
prevalence settings, where it is estimated that PMTCT interventions reach less 
than 10 percent of HIV-infected women, even with the simplest single-dose nevi-
rapine interventions. Estimates of the proportion of HIV-infected pregnant women 
receiving antiretroviral prophylaxis in 2005 ranged from less than 1 percent to 54 
percent in sub-Saharan Africa, with an average regional coverage of 11 percent 
(8–15 percent). Coverage was 75 percent (38–95 percent) in Eastern Europe and 
Central Asia, 24 percent (13–46 percent) in Latin America and the Caribbean, 5 
percent (3–10 percent) in East, South and South-East Asia, and less than 1 per-
cent in North Africa and the Middle East ( WHO, 2007 ). True success in reduc-
ing mother-to-child transmission cannot be achieved without a major effort to 
increase this coverage, and to increase the availability of antiretroviral treatment 
for those in need. Such an effort should include the use of routine HIV testing in 
maternity settings, and better integration of PMTCT and treatment services, more 
effi cient use of health workers and health infrastructure, and improved systems of 
drug supply ( McIntyre and Lallemant, 2008 ). 

  Future research directions include the need to focus on vaccines for the pre-
vention of mother-to-child transmission ( Cunningham and McFarland, 2008 ), on 
the urgent need to reduce transmission through breastfeeding, and on operational 
research into better ways to deliver existing effective interventions. The optimal 
reduction in mother-to-child transmission will be achieved when the PMTCT 
interventions in pregnancy are integrated into a comprehensive HIV prevention 
and care framework, including circumcision services and the eventual introduc-
tion of effective vaccines or microbicides. Much progress has been made in the 
fi eld of PMTCT, refl ecting remarkable research and health-service efforts, but 
signifi cant challenges remain to reach the majority of HIV-infected pregnant 
women worldwide who still have no access to these advances, and to further 
reduce the risk of transmission. 
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   Chris Beyrer  ,     Susan G. Sherman and     Stefan Baral   

  We are now well into the third decade of the HIV/AIDS pandemic. Despite vig-
orous efforts on the part of the international community, and an unprecedented 
level of research across an enormous variety of fi elds, we have seen HIV/AIDS 
become the most severe infectious disease epidemic of modern times. AIDS 
began as almost uniformly fatal, and the early decades of the 1980s and 1990s 
will be remembered in the cities of the Western world and the villages of the glo-
bal South as a time of unremitting loss. That has changed, due to the extraordi-
nary success of the research effort to develop effective antiretroviral agents. The 
new era in treatment began in 1996: from one ineffective agent, to equally use-
less two-drug regimens, we now have more than 5  classes  of drugs, more than 20 
agents, and single-dose formulations have made AIDS care a once-a-day manage-
able therapy. However, the HIV epidemic, by which we mean the spread of new 
infections among those at risk, continues. In many settings, HIV spread is either 
accelerating or remains stable at unacceptably high levels. Despite a relatively 
long list of prevention tools with good evidence for effi cacy in HIV prevention, 
this domain has been marked by many failures and only a few successes – 
by a tragic and ongoing history of inability to implement the tools we have to 
control HIV spread. How can this be? 

  HIV is spread through sexual and reproductive behaviors and by blood and 
blood-products exposures, including sharing of injection equipment among drug 
users. The history of other sexually transmitted diseases suggests that most socie-
ties have been challenged in dealing pragmatically with diseases spread by sexual 
behavior – syphilis, for example, is curable with about 5 cents ’  worth of penicil-
lin, and yet in 2007 there is recrudescent syphilis in the US, the UK, Russia and 
much of the Former Soviet Union. In much of Africa, syphilis has never been 
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under good control. And this is primarily because it has proven diffi cult for poli-
ticians, and for society more generally, to deal with sexual behavior, including 
the kinds of sexual behavior most likely to cause disease spread, such as ado-
lescent sexual activity, commercial sex, multiple partnerships, and sex between 
men. The same holds true for injecting drug users – a group highly stigmatized 
virtually everywhere, and well before the HIV epidemic began. In the case of 
HIV this has proven especially problematic, since HIV seemed initially so con-
centrated in urban gay and bisexual men, among men who practiced anal inter-
course, among sex workers and their clients, and among those injecting drugs 
like heroin and cocaine. These groups were all stigmatized before HIV/AIDS, as 
were the behaviors in which they engaged. The confl ation of AIDS with deviant, 
sinful and abnormal behavior was early and consistent – and herein lay the diffi -
culty for prevention. Could public health reach out and respond to individuals and 
communities at risk through behavior the public found at best distasteful, and at 
worst criminal? What support would there be for the  “ rights ”  of deviant individu-
als to continue their risk-taking, but with the risks reduced through public expen-
ditures? These attitudes were captured rather succinctly by Senator Jesse Helms, 
Republican, of South Carolina, when he attempted to stop congressional funding 
for rectal microbicides – a research agenda he said was committed  “ to making 
sodomy safer ” . If anal sex is how one defi nes  “ sodomy ” , the Senator had it right – 
that was precisely the point of the research effort. And those working on HIV 
prevention research were right to be concerned about this kind of rhetoric and 
thinking. Pragmatic approaches to HIV prevention for many at risk would 
face these kinds of challenges repeatedly. Too often, HIV prevention research, 
programs and funding have been the losers in these contentious struggles. 

  It is not simply that governments have been reluctant to fund prevention pro-
grams with evidence for effi cacy in  “ making sodomy safer ” . We have seen all 
too many examples where programs have been implemented with little or no 
evidence for effi cacy, but with ideological, moral or religious appeal. So the US 
included a stipulation known as the  “ Prostitution Pledge ”  – that all recipients of 
US PEPFAR dollars must have policies opposing prostitution – though the effi -
cacy of this approach had not been studied. In contrast, Russia has long opposed 
any form of substitution therapy for opiate addiction, one of the cornerstones for 
HIV prevention for this population ( Masenior and Beyrer, 2007 ). This was not 
based on any moral squeamishness or religious opposition to methadone, but to 
the Soviet-era ideology that substitution therapy itself was harmful. This ideologi-
cal position, now so outmoded in the era of AIDS, has proven more diffi cult than 
changing the mind of Senator Helms, who late in his career became an enthusias-
tic supporter of AIDS funding for Africa. 

  Nowhere has the diffi culty in implementing programs been more marked than 
in HIV prevention for men who have sex with men in developing countries. In the 
West, gay and bisexual men generated many of the early and effective prevention 
responses for themselves – knowing full well that they had little political support 
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and everything to lose by waiting for public health authorities to act in their inter-
ests. Organizations were born such as Gay Men’s Health Crisis, The Terence 
Higgins Trust in the UK, San Francisco’s Project Inform and many others, and 
these led the prevention effort. These were largely organizations which built on 
the strength of organized and informed gay communities with experience in advo-
cating for civil liberties. These were empowered people fi ghting for their lives. In 
contrast, 83 UN Member States still criminalize sex between consenting adults of 
the same gender, more than half of all African states do so, and 10 have the death 
penalty for homosexual relations between consenting adults of the same gender 
( ILGA, 2007 ) – including Pakistan, Saudi Arabia, Iran, Nigeria and Sudan. Yet 
UNAIDS has stated that vulnerability to HIV infection is dramatically increased 
where sex between men is criminalized ( UNAIDS, 2006 ). USAID has concurred, 
stating that criminalization and homophobia limit MSM access to HIV preven-
tion, information, commodities, treatment and care. And faced with these legal 
and social sanctions MSM are excluded, or exclude themselves, from sexual 
health and welfare ( UNAIDS, 2006 ). Fewer than 1 in 10 MSM worldwide have 
any access to prevention services – and this in the  third  decade of HIV/AIDS, not 
the fi rst ( UNAIDS, 2007 ). 

  As with men who have sex with men, so with drug users. Pragmatic and 
evidence-based approaches to HIV spread among drug users fall under the broad 
category of  harm reduction . This has proven equally challenging to implement 
in many settings. Harm reduction is a set of policies and programs that address 
the issue of drug use with the aim of reducing its associated harms. Its focus is 
on reducing the risks associated with drug use, while recognizing the many users 
are likely to continue using. This is in stark contrast to  “ zero tolerance ”  policies 
or law-enforcement approaches as the primary response to drug use ( Lenton and 
Single, 1998 ). The principals of harm reduction date back to Britain’s Rolleston 
Report, published in 1926, which adopted an approach to opiate dependence that 
included the possibility of medically maintaining the addict. This principle has 
guided the British system of opiate addiction for over 50 years ( Strang  et al ., 
1997 ). 

  Needle exchange or methadone maintenance are two commonly cited harm-
reduction interventions, and both are pragmatic and evidence-based ( Hilton  
et al ., 2001 ;  Wodak and Cooney, 2006 ). The spread of HIV among injec-
tion drug users drove the spread of needle exchanges and, more broadly, the 
concept of harm reduction throughout Europe, Australia and North America 
( Stimson, 2007 ). In Europe, Australia and Canada, harm reduction has success-
fully been adopted as the guiding philosophy for state and federal HIV preven-
tion efforts targeting IDUs and, in some cases, other high-risk populations such 
as sex workers and prison inmates. Throughout much of the world, harm reduc-
tion is synonymous with HIV prevention interventions that focus on structural 
and contextual factors beyond the individual as targets of change. Such macro-
factors include laws regarding drug paraphernalia, condom distribution in 
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Thai brothels, or prison conditions (   Rojanapithayakorn and Hanenberg, 1996 ;  
Burris  et al ., 2004; WHO, 2005 ). 

    Review of harm reduction interventions among 
vulnerable populations 

  Intravenous drug users (IDUs) remain one of the most vulnerable groups for HIV 
infection. There are an estimated 13 million IDUs worldwide, of which greater 
than three-fourths reside in low- and middle-income countries (LMIC). Intravenous 
drug use accounted for an estimated 10 percent of global HIV infections in 2005, 
but for one-third of HIV infections outside sub-Saharan Africa. The years since 
2005 have been associated with an increase in illicit opium production, principally 
in Afghanistan, and thus there is little likelihood of decreases in injection drug 
use due to supply-side changes in the near future. Due to the twin epidemics of 
injection drug use and HIV, there is speculation that during the next decade the 
global epicenter of the HIV pandemic may shift from sub-Saharan Africa to Asia. 
Within Asia and Eastern Europe, HIV spread among IDUs has been episodic and 
explosive, but, with few exceptions, these epidemics continue to grow in magni-
tude and are at best stable at high-transmission frequencies. A recent study of IDU 
in Togliatti City in Russia showed that more than one in two was HIV-positive, 
the vast majority of which were unaware of their status. Just a few years earlier, 
the prevalence of HIV among IDUs was essentially zero, giving credence to how 
fast HIV can spread via parenteral transmission in the absence of harm-reduction 
strategies ( Rhodes  et al ., 2002 ). Similar high incidence rates have been shown in 
multiple other Asian and Eastern European settings, including Thailand, China, 
Indonesia, Vietnam, Malaysia, Ukraine and Belarus. While incidence rates are not 
always available, indicators that HIV epidemics among IDUs are even more wide-
spread include studies showing HIV prevalence of greater than 20 percent among a 
sample of IDUs in low- and middle-income countries, including Libya, Serbia and 
Montenegro, Nepal, Tajikistan, Kazakhstan, Kenya, Tanzania, Ghana and Nigeria, 
as well as in many high-income countries ( Aceijas  et al ., 2004 ). 

  Though there is no cure, the medical therapy for HIV works; however, in many 
regions of the world, including the Former Soviet Union, only a small minority of 
those who inject drugs are able to access this treatment ( Burrows, 2006 ). Thus, 
while it is important to increase antiretroviral coverage of IDUs already infected 
with HIV, there should also be an equally great focus on the prevention of HIV 
infection ( Baral  et al ., 2007a ). Prevention strategies for HIV infection can be 
divided into two main groups: harm-reduction strategies and a protective vac-
cine against HIV infection. And while it is important to include IDUs as study 
participants for HIV vaccine trials, harm-reduction strategies are currently the 
only proven way of preventing HIV infection ( Beyrer  et al ., 2007 ). The immedi-
ate goal of harm-reduction strategies is not to reduce the use of drugs; instead it 
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is to reduce the associated risk of HIV infection with drug use. Ultimately, the 
decrease in harm is mediated by providing clean needles and syringes to drug 
users, and/or by helping drug users transition from injecting drugs to the use of 
opiate analogues that are ingested orally. However, there is still much conjec-
ture over what are the most effective ways to implement these harm-reduction 
strategies. 

    Harm-reduction interventions among IDUs 

  The fi rst needle and syringe exchange program (NSP) was started in response to 
a 1984 hepatitis b outbreak among IDUs in Amsterdam ( Buning, 1991 ). After the 
success of this initial program, NSPs were initiated in many high-income coun-
tries (HIC) settings, and by the 1990s several reviews underwritten by the United 
States government had concluded that these programs were effective and safe in 
reducing HIV spread among IDUs. The introduction of NSP was delayed in many 
low- and middle-income country settings, likely because of government fears that 
support for harm reduction would be interpreted as causing emasculation of the 
policies of the United Nations Offi ce of Drugs and Crime. However, where 
these programs  were  introduced, they were often successful in limiting high-risk 
injecting behaviors of program participants. A study prospectively following cli-
ents of a NSP from 1991 to 1994 showed a signifi cant increase in HIV-related 
knowledge, a decrease in needle-sharing and no new HIV infections in the last 
2 years of the survey among 141 IDUs ( Peak  et al ., 1995 ). Alex Wodak and Annie 
Cooney recently published the most comprehensive international review to date 
of the evidence surrounding NSPs, concluding that these programs are causally 
related to a reduction of HIV infection among IDUs. These programs are also 
extremely cost-effective, ethical, and legal according to the UNODC ( Department 
of Health and Ageing, 2002 ;  Kleinig, 2006 ;  Wodak and Cooney, 2006 ). Though 
NSPs mediate limited interaction of IDUs with outreach workers, safe drug con-
sumption rooms allow the possibility of delivering comprehensive health-care 
services to drug users. 

  There is evidence that injecting in public environments, such as shooting galler-
ies and crack houses, is associated with a higher risk of blood-borne virus (BBV) 
acquisition ( Fuller  et al ., 2003 ). This increased risk has found to be mediated by 
increased odds of sharing injection devices with other injectors, or using other-
wise previously used injection equipment. Supervised injection facilities (SIF), 
one type of safe drug consumption rooms, is an intervention aimed at mitigating 
the increased risk of BBV acquisition associated with public or semi-public injec-
tion. These are legally sanctioned facilities where IDUs have access to the neces-
sary tools to minimize the harm of injecting previously obtained drugs, including 
clean needles, disinfecting equipment, and health-care staff ( Fry, 2003 ). There are 
65 SIF in 27 cities in 8 countries across Europe, Australia and Canada, and they 
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have been intensely evaluated. Overwhelmingly, the evidence has shown these 
programs to have benefi cial outcomes, including decreased sharing of injecting 
equipment, decreased frequency of public injection, reductions in fatal overdose, 
and increased usage of opiate substitution therapy (         Wood  et al ., 2003, 2005, 
2006 ;        Kerr  et al ., 2005, 2006 ;  Rhodes  et al ., 2006 ). Depending on the level of 
geographic concentration of drug users in a city, safe drug consumption rooms 
are most effectively designed as either store-front or mobile operations, similar to 
NSPs. The major obstacle to these is not a lack of evidence of technical effi cacy, 
but rather a lack of political will in consenting to the autonomous use of its citi-
zens of drugs determined to be illicit. And it has been suggested that instead of 
more studies evaluating derived public benefi ts and drug user outcomes, greater 
attention be paid to the ethical and political dimensions of these initiatives ( Fry 
et al ., 2006 ). Notably, in October 2007, San Francisco city health offi cials started 
taking the steps needed to open up a SIF based on the evidence of secondary pub-
lic health benefi t ( Associated Press, 2007 ). 

  Comprehensive harm-reduction programs targeting IDUs include more than 
just those focused on the dissemination of clean needles. Interventions for IDUs 
also target HIV/AIDS education, self-management skills such as learning to cope 
with drug cravings, and sex-related risk reduction including condom distribution 
( Burrows, 2006 ). Educational and therapeutic sessions regarding these topics can 
either be one-on-one or, more commonly, in groups facilitated by a trained leader. 
A recent meta-analysis of 37 RCTs evaluating 49 behavioral HIV risk-reduction 
interventions among 10,190 IDUs found that, compared to controls, intervention 
participants statistically signifi cantly decreased both IDU and non-IDU, increased 
drug-treatment entry, increased condom use, and decreased trading sex for 
drugs ( Copenhaver  et al ., 2006 ). Most of the interventions in this meta-analysis 
consisted of, on average, eight sessions of 87 minutes duration (range 33–300 
minutes) over the course of 29 days (range 1–113 days). Notably, the benefi cial 
outcomes in terms of condom usage were subject to decay over time, while those 
related to injection drug use were not. 

  In very few cities are harm-reduction programs scaled to meet the needs of 
the total population of IDUs in the proposed catchment area for those services. 
For example, InSite, the safe injection facility in Vancouver, has only 12 injection 
booths, with a capacity of 850 injections per 18-hour day of operation, to serve 
the city’s estimated 12,000 injectors. Thus, while there is convincing evidence that 
these programs provide benefi t to the people who use them, it is more diffi cult 
to show benefi t on a city level. That said, a few studies have demonstrated eco-
logical benefi t to NSPs. Hurley and colleagues reviewed 81 cities worldwide with 
HIV seroprevalence data from more than 1 year and NSP implementation details, 
and then calculated the rate of change of HIV seroprevalence by regression anal-
ysis. With this analysis, they found that seroprevalence increased by 5.9 percent 
per year in the 52 cities without NSP, and decreased by 5.8 percent per year in 
the 29 cities with NEPs – giving an average annual reduction in seroprevalence 
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of 11 percent in cities with NEPs (95% CI � 17.6 to  � 3.9,  P       �      0.004) ( Hurley  
et al ., 1997 ). Such results lend credence to the idea that scaling up comprehensive 
harm-reduction programs may result in better control of global HIV epidemics 
among IDUs, and in some cases even begin reversing these epidemics. 

    The HIV epidemic among sex workers 

  Sex work is a grim and dangerous occupation. A number of individual and struc-
tural factors have been associated with entry to sex work. The individual-level 
determinants include low self-esteem, childhood neglect and abuse, and at times 
mental health issues ( Dunlap  et al ., 2003 ;  Goodyear and Cusick, 2007 ). Structural 
factors such as poverty, political instability, gender inequality, and a lack of edu-
cation have also been demonstrated to predict initiation of sex work ( Balos and 
Fellows, 1999 ;  Beyrer, 2001 ;  Cusick, 2006b ). Sex workers face increased expo-
sure and vulnerability to infectious diseases, and abuse from pimps, police and 
clients. Furthermore, there are links between traffi cking and debt bondage and 
violence and adverse health outcomes. Finally, in unregulated sex-work set-
tings, there is the potential for the regular abuse of adolescents and children 
( International Harm Reduction Development Program, 2007 ). Some have posited 
benefi ts associated with sex work, including positive body image, job satisfaction 
and autonomy ( Manopaiboon  et al ., 2003; Cusick, 2006b   ). 

  Sex workers have consistently been shown to have high rates of both curable 
and incurable STI. Curable STI are generally bacterial in nature, and include gon-
orrhea, chlamydia and syphilis. Incurable STI are generally caused by viruses 
such as human papilloma virus, herpes simplex virus (HSV) and HIV. Those 
STI including herpes and syphilis which can cause genital ulcerative disease can 
increase the per coital act transmission rate of HIV by as much as 300 times. 
A recent review of STIs among sex workers indicated that prevalence of active 
ulcers is 10 percent or more, and over 30 percent have serological evidence of 
active syphilis infection ( Steen and Dallabetta, 2003 ). Furthermore, over one-third 
of sex workers have either active gonorrhea or chlamydia infections, and more 
than 60 percent have chronic HSV infection. In the context of such high rates of 
STI and low rates of condom use, sex workers continue to be one of the most vul-
nerable groups for HIV infection. Indeed, studies have consistently shown that, 
in the context of emerging epidemics, sex work can drive HIV epidemics. A pro-
spective study completed at the Clinique de Confi ance in Abidjan, Cote d’Ivoire, 
demonstrated an HIV prevalence among 356 SW in 1992 of 89 percent ( Ghys 
et al ., 2002 ). In this study, HIV infection was associated with duration of sex 
work (OR 1.16, 95% CI 1.08–1.25) and number of clients (OR 1.20; 95% CI 
1.09–1.32). Similar prevalence rates among sex workers have been seen in numer-
ous studies across Africa, including 50.3 percent HIV prevalence among 145 sex 
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workers in KwaZulu-Natal, and 58.2 percent (95% CI 53.4–62.9) HIV prevalence 
among 426 sex workers in Burkina Faso ( Lankoande  et al ., 1998 ;  Ramjee  et al ., 
1998 ). Though there is some regional variance in the burden of HIV among SW, 
it is, almost without exception, disproportionately high compared to the general 
population.

    Harm-reduction strategies among sex workers 

  Early efforts to reduce the prevalence of sex work focused on punitive laws tar-
geting sex workers, and were only successful in making this vulnerable popula-
tion more diffi cult to locate and treat. Only with the advent of antibiotics which 
had the potential to cure the majority of early bacterial STIs did these epidemics 
reverse. With the emergence of incurable STIs among sex workers, these same 
strategies have been employed; however, in the absence of curative therapy they 
have met with little success ( Steen and Dallabetta, 2003 ;  Goodyear and Cusick, 
2007 ). Evidence-based harm-reduction therapies focused on increasing condom 
use during transaction sex, improving diagnosis and treatment of bacterial STIs, 
and reducing demand for sex work using risk-reduction messages targeting men 
(       Celentano  et al ., 1998, 2000 ;  Ghys  et al ., 2001 ). 

  Interventions targeting the increased usage of condoms were initially designed 
as cognitive-behavioral therapy meant to change an individual’s attitudes, knowl-
edge and behaviors. These early strategies were not adjusted for higher-level fac-
tors, such as poverty and a dearth in condom negotiation skills and power, that 
contextualize and partially explain individual behaviors ( Morisky  et al ., 2006 ). 
Successful condom campaigns have integrated structural factors, including work-
ing conditions and employer’s attitudes towards condoms, along with individually 
focused interventions. The Thai 100% Condom Program was a national govern-
ment policy mandating condom usage in all brothel-based commercial sex acts 
from 1991 on. This program was successful in that it focused on increasing 
condom use among all Thai brothel-based sex workers by targeting the brothel 
management as well as the sex workers themselves ( Rojanapithayakorn and 
Hanenberg, 1996 ;  Hanenberg and Rojanapithayakorn, 1998 ). In a study of 288 
sex workers in the Dominican Republic, having structural support for condom use 
was a signifi cant predictor of condom usage (OR 2.16; CI 1.18–3.97). Structural 
support can take many forms, and in this study involved the level of access to 
condoms in the establishment, a clear policy that condoms be used at all times on 
dates with clients by the brothel management, and continual reminders from the 
management about condom use ( Kerrigan  et al ., 2003 ). Numerous other studies 
from around the globe have consistently report that comprehensive programs tar-
geting multiple levels of determinants of condom usage among sex workers have 
been successful in increasing condom usage and should be adopted (       Ghys  et al ., 
2001, 2002 ;  Alary  et al ., 2002 ). 
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    The HIV epidemic among MSM 

  The initial presentation of HIV in many regions of the world was among popula-
tions of men who have sex with men (MSM) ( Caceres  et al ., 2005 ). Male-to-male 
sexual contact remains an important route of HIV-1 spread more than a quarter of 
a century later. It is important to note that MSM is a phrase describing a particu-
lar behavior, rather than actually being the defi ning characteristic of a population. 
Thus, MSM includes all of the following subpopulations: self- and non-self-
identifi ed homosexuals, bisexuals, male sex workers, transgenders, and other 
country-specifi c populations of MSM. Each of these populations has its own risk 
status and HIV epidemic dynamics. Practically, it will be a long time before the 
differential risk status of these various populations can be accurately described, 
given the prevailing social climate and limited dedicated funding. Recent data 
indicate that these epidemics of HIV are not limited to the high-income countries 
in which they were initially described. A limited set of recent reports has dem-
onstrated high HIV prevalence rates among MSM from a number of low- and 
middle-income country (LMIC) settings ( Bautista  et al ., 2004 ;  van Griensven 
et al ., 2005 ;  Wade  et al ., 2005 ;  EuroHIV, 2006 ;  World Bank, 2006 ). And among 
certain low- or middle-income countries, such as Thailand, Cambodia and 
Senegal, characterized by relatively low and declining HIV prevalence rates 
among heterosexual populations, studies have suggested that there are concen-
trated HIV epidemics among MSM, suggesting a  “ dislinked ”  epidemic pattern 
( Girault  et al ., 2004 ;        Beyrer  et al ., 2005, 2007 ;  Wade  et al ., 2005 ;   Morbidity and 
Mortality Weekly Report , 2006a ). Finally, a recent systematic review demonstrated 
that while indeed there is a dearth of data (especially from Africa and the former 
Soviet Union), where studied, MSM have had consistently high prevalence rates 
of HIV ( Baral  et al ., 2007b ). However, most data available evaluating determi-
nants of risk for HIV among MSM are derived from high-income countries, and 
thus this evidence will form the focus of discussion here. Among high-income 
countries, available evidence suggests that structural risks are important in defi n-
ing HIV risk for any one individual MSM. Individual-level acquisition risks have 
focused on the highest probability exposure – unprotected anal intercourse (UAI) – 
and specifi cally on correlates of receptive anal intercourse ( Koblin  et al ., 2006 ). 
Use of party drugs such as methamphetamines and alkyl nitrates (poppers) has 
been associated with heightened sexual exposure among MSM in several settings 
( Beyrer  et al ., 2005 ;  Koblin  et al ., 2006 ). Also, as with men who only report sex 
with women, HIV transmission in MSM is associated with genitourinary disease, 
being uncircumcised, high frequency of male partners, and high lifetime number 
of male partners ( Buchbinder  et al ., 2005 ). Finally, being a black or minority eth-
nic (BME) man who has sex with men in developed country settings is associated 
with higher risk of HIV in comparison to white MSM ( Harawa  et al ., 2004 ). A 
critical review of the evidence examining the racial differential seen in the HIV 
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epidemic among MSM suggested that the increased HIV prevalence seen among 
black MSM is most likely due to a decreased proportion having been tested and 
knowing their HIV status, and higher rates of STIs facilitating HIV transmission. 
A similar trend among minorities, though of lesser magnitude, has been observed 
in other high-income countries, including the UK and Canada. Having particu-
larly high-risk individuals, such as male sex workers (MSW) and transgenders, 
in a sexual network will put all the members of that network at increased risk 
of infection ( Beyrer  et al ., 2005 ), and a high prevalence of sexually transmitted 
infections will increase the probability of HIV transmission within the network. 
At the community level, access to preventive services, voluntary counseling and 
testing, and ARV will contribute to the level of risk of any particular community 
of MSM. Finally, an advancing HIV-epidemic stage is responsible for adding risk 
to all of these lower-order determinants of HIV infection. 

    Harm-reduction interventions among MSM 

  The latest evidence tells us that while UAI is less prevalent than in the earlier 
phases of the HIV pandemic, it remains a common activity, especially among 
HIV-positive MSM. Of 20 cross-sectional studies of sexual risk behavior 
among MSM, 14 studies demonstrated that UAI is signifi cantly more common 
among HIV-positive men compared to HIV-negative men or those never tested 
( van Kesteren  et al ., 2007 ). These results are not limited to any one region, with 
consistent prevalence of sexual risk behaviors observed in Europe, North America 
and Australia. In a study of nearly 5000 MSM in Amsterdam, being HIV-negative 
or never tested were both strongly associated with decreased UAI at last sexual 
encounter (OR 0.24, 95% CI 0.14–0.42; OR 0.18, 95% CI 0.11–0.32, respec-
tively. Notably, even after correction for known serosorting, HIV-positive men 
were more likely to have UAI. In this study, other statistically signifi cant determi-
nants of UAI at last sexual encounter were being less educated, not being of Dutch 
origin, and being younger ( Hospers  et al ., 2005 ). Similar results were seen among 
over 10,000 MSM from San Francisco, and subgroup analysis demonstrated that 
among HIV-positive MSM, higher odds of UAI were predicted by being white 
(OR 1.8, 95% CI 1.3–2.5), and being older than 30 (OR 1.9, 95% CI 1.3–2.7). 
Being white was also associated with higher odds of UAI among HIV-negatives, 
though notably the prevalence of UAI was increasing both among HIV-positive 
and HIV-negative MSM ( Chen  et al ., 2003 ). Combined anti-retroviral therapy 
(CART) has been tremendously successful in managing the clinical manifesta-
tions of HIV infection, and in places with consistent access to these medications 
this trend of increasing UAI and hence decreased risk avoidance has been seen. 
Since 1996, the Brazilian public health-care infrastructure has worked to ensure 
universal access to medications needed to treat HIV, resulting in huge improve-
ments in the quality and length of life of those affected. With this decreased 
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HIV-related morbidity and mortality there has been increased optimism among 
high-risk groups in Brazil, including MSM. A recent cross-sectional study from 
Sao Paulo demonstrated that the most optimistic study participants were nearly 
two times more likely to have had UAI than the least optimistic MSM ( da Silva 
et al ., 2005 ). 

  The fact that UAI is common among MSM, and indeed becoming more com-
mon, suggests that there is a desperate need for the intensifi cation of specifi c pre-
vention strategies aimed at increasing condom use among MSM. While there is 
still some uncertainty as to which interventions are most effective at increasing 
condom use, their failure to curb the HIV epidemic is secondary to limited access 
of MSM to these programs. A recent systematic review and meta-analysis includ-
ing 16,224 men in 38 experimental and observational studies demonstrated that, 
compared to controls with no interventions, study groups reduced UAI by 27 per-
cent (95% CI 15–37%) ( Herbst  et al ., 2005 ;  Johnson  et al ., 2005 ). Moreover, in 
an additional 16 studies where MSM were given targeted prevention strategies, 
UAI decreased by 17 percent (95% CI 5–27%) more than in MSM who received 
standard HIV prevention measures. Prevention strategies tend to work better when 
targeting community-level risks rather that individual-level ones, and functioned 
equally well independent of the proportion of minorities included. Globally, 
between 5 and 10 percent of MSM have access to programs such as these, and 
even then the majority of these are in high-income countries (       UNAIDS, 2005, 
2006 ). However, where studies of interventions targeting MSM have been com-
pleted in low- or middle-income country settings, they have consistently dem-
onstrated both need and effi cacy (       Amirkhanian  et al ., 2003, 2005 ;  Choi  et al ., 
2004 ;  Operario  et al ., 2005 ). Similar to MSM in high-income countries, data 
from low- to middle-income countries suggest that interventions should target 
network- or community-level factors to potentiate increased condom usage ( Choi 
et al ., 2006 ). Though prevention strategies targeting MSM have been shown to be 
effective across country income levels, the benefi t of these interventions has been 
subject to decay over time, indicating that such interventions should be ongoing 
to preserve increased condom usage. 

    The HIV epidemic among incarcerated populations 

  Incarcerated populations remain amongst the most vulnerable for HIV infection 
worldwide because the burden of infectious disease in entrants to the penal sys-
tem is signifi cantly higher than in the general population, and in prison there is 
a heightened risk environment ( Small  et al ., 2005 ; see also Chapter 16). In con-
cert with a growing number of incarcerated people – approximately 2.4 percent 
of the entire US population is either currently incarcerated or awaiting trial – this 
is a group in need of increased attention in order to comprehensively battle the 
HIV pandemic ( Polonsky  et al ., 1994 ;  Fox  et al ., 2005 ). Numerous studies have 
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established that the burden of HIV in prison is disproportionately high in both 
high- and lower-income settings. In the US, estimates range from a 4- to 10-fold 
increase in the prevalence of HIV among currently incarcerated populations com-
pared to the general population ( Vlahov  et al ., 1991 ;   Morbidity and Mortality 
Weekly Report , 2006b ;  Okie, 2007 ). A recent study among 1877 participants 
(1547 men, 330 women) across 13 remand facilities in Ontario, Canada, demon-
strated an HIV prevalence of 2.0% (95% CI 1.3–2.8) ( Calzavara  et al ., 2007 ). A 
similar study completed among 1607 inmates (1357 men, 250 women) in Quebec 
demonstrated an overall HIV prevalence of 3.4% (95% CI 2.5–4.3) ( Poulin  
et al ., 2007 ). Both of these estimates are approximately 10 times higher than the 
UNAIDS HIV prevalence estimate of 0.3% (95% CI 0.2–0.5) among reproductive-
age adults in Canada ( UNAIDS, 2006 ). The majority of information related to 
HIV prevalence in prisons has been garnered from studies and surveillance in 
high-income settings; however, a systematic review of HIV prevalence in prison 
in 75 low- and middle-income countries has recently been published ( Dolan  et al ., 
2007 ). HIV prevalence was found to be greater than 10 percent in 20 countries, 
often related to IDU, while certain settings have been able to demonstrate sig-
nifi cant HIV incidence in prison ( Horsburgh  et al ., 1990 ;  Simbulan  et al ., 2001 ; 
 Ruiz  et al ., 2002 ;  Alizadeh  et al ., 2005 ;  Drobniewski  et al ., 2005 ;  Kushel  et al ., 
2005 ;  Dolan  et al ., 2007 ). The conclusions of this review are that HIV prevalence 
is high in many settings, and there is an urgent need for systematic HIV surveil-
lance and introduction of evidence-based prevention strategies. 

    Harm-reduction strategies among incarcerated populations 

  Whether in high- or lower-income settings, political realities have made evaluat-
ing harm-reduction strategies in prison diffi cult. As such, the proposed benefi ts of 
these harm-reduction strategies are based on theory, extrapolated from evidence 
obtained in non-incarcerated populations, and occasionally from observational 
studies in politically progressive contexts. The incidence of HIV is likely mostly 
explained by injection drug use, male sexual contact and, occasionally, tattooing. 
Thus, mitigating the risk of these activities with proven harm-reduction strategies 
would likely result in a lowered risk environment behind bars. The least politi-
cally charged harm-reduction intervention is education, and even this has shown 
effi cacy in the prison context ( Dolan  et al ., 2004 ). To minimize risk of disease 
transmission with male sexual contact, the fi rst step has to be increasing the avail-
ability of condoms to inmates ( Betteridge, 2004 ). With greater condom availa-
bility, further research can be completed to assess the most effective method of 
increasing condom usage among male inmates. The fi rst NSP inside a prison was 
established in 1992 in Switzerland; within 1 year the program had distributed 
5335 syringes to 110 inmates and essentially resulted in the elimination of needle-
sharing ( Nelles and Harding, 1995 ;  Dolan  et al ., 2003 ). While NSPs have been 
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legal in Canada for many years, Correctional Services Canada (CSC) has pro-
hibited inmates from possessing syringes because of the concern that these will 
be used as weapons against staff or other inmates ( Small  et al ., 2005 ). However, 
to date there has not been one reported assault with a syringe in a correctional 
facility with needle exchange ( Hellard and Aitken, 2004 ). Today there are needle-
exchange programs in Switzerland, Germany, Spain and Moldova, using a variety 
of models of needle distribution, including by prison staff, dispensers, or even 
having the inmates themselves in charge of the distribution ( Nelles  et al ., 1998 ). 
In many settings, such as Canada, where NSP have not been allowed in prison, 
another option is the provision of bleach for the sterilization of syringes, which 
has also shown some benefi t in prevention transmission of HIV ( Dolan  et al ., 
1998 ;  Small  et al ., 2005 ). Notably, it is much more diffi cult to achieve a sterile 
syringe using only bleach, and thus this can create a false sense of security among 
inmates sharing injection paraphernalia ( WHO, 2005 ). The ultimate risk-reduction 
mechanism in terms of IDU is to potentiate the termination of inmate injecting by 
offering opiate substitution therapy to those interested; this, when operationalized, 
was found to decrease both re-incarceration and mortality ( Dolan et al ., 2005 ). 

    Interplay between harm reduction, human rights and 
public health 

  How do pragmatic public health interventions, including harm reduction, interact 
with human rights approaches? First, it is clear that access to a minimal standard 
of health care must mean appropriate and relevant health care for individual and 
communities. If a life-threatening illness is spreading in a community, and the 
means to prevent it are available and well understood, it is a fundamental abro-
gation of the rights to health, and to life itself, to be denied access to preven-
tion services. In the context of HIV, rights-based approaches and harm-reduction 
strategies are powerfully synergistic. This is most especially true in the realm of 
stigmatized and vulnerable minorities. International human rights standards and 
conventions, including the 1976 International Covenant on Economic, Social and 
Cultural Rights, and its General Comment 14 on health rights, make clear that 
the prevention, treatment and control of epidemic diseases is the responsibility of 
states and the right of all persons. This includes, of course, persons whose risks 
for an epidemic disease are, like engaging in male-to-male sex, selling sex and 
injecting drugs, considered socially unacceptable. Universal rights are universal, 
and sexual or substance-using minorities are not excluded  a priori . 

  Harm reduction and human rights are two parallel but distinct conceptual 
frameworks that share core values. While human rights goals tend to be aspira-
tional, harm reduction has been focused on pragmatic service delivery, and on 
meeting people in need  “ where they are ” , and not where society would like them 
to be. Nevertheless the crux of harm reduction is the attempt to provide services 
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to those in need, and in this sense harm reduction can be seen as an attempt to 
fulfi ll a human right – that of access to care – and to protect that most basic of all 
human rights, that of life itself. Both are rooted in the most fundamental princi-
pal, human dignity, which cannot be divested from anyone by social opprobrium, 
labels of deviance, or criminalization of consensual adult sexual activity: 

 Whereas recognition of the inherent dignity and of the equal and inalienable rights 
of all members of the human family is the foundation of freedom, justice and peace 
in the world  …  Now, therefore, the General Assembly proclaims this Universal 
Declaration of Human Rights as a common standard of achievement for all peoples 
and all nations, to the end that every individual and every organ of society, keeping 
this Declaration constantly in mind, shall strive by teaching and education to pro-
mote respect for these rights and freedoms and by progressive measures  …  

 Universal Declaration of Human Rights (UDHR), adopted by the UN General 
Assembly, 10 December 1948 

  On the heels of World War II, the fi rst Universal Declaration of Human Rights 
(UNHR) was adopted by the UN General Assembly without one dissenting vote. 
The human right to health is recognized in numerous international documents that 
have been ratifi ed over the past 60 years by the United Nations General Assembly 
( Organization of American States, 1988 ;              UN General Assembly, 1948, 1966, 
1976, 1979, 1989 ). Article 25.1 of the UDHR affi rms that  “ everyone has the right 
to a standard of living adequate for the health of himself and of his family, includ-
ing food, clothing, housing and medical care and necessary social services. ”  The 
International Covenant on Economic, Social and Cultural Rights (ICESCR), 
passed 3 January 1976, provides the most comprehensive article on the right to 
health in international human rights law. General Comment 12, amended in 2000, 
provides a defi nition of the right to health as  “ the right of everyone to the enjoy-
ment of the highest attainable standard of health ” , and requires states to take all 
necessary steps for  “ the prevention, treatment, and control of epidemic, endemic, 
occupational and other diseases ” . Article 12.2 details various examples of a state’s 
obligations to ensure individuals ’  right to health, including the right to: 

 The prevention, treatment and control of epidemic, endemic, occupational and other 
diseases requires the establishment of prevention and education programmes for 
behaviour-related health concerns such as sexually transmitted diseases, in particu-
lar HIV/AIDS, and those adversely affecting sexual and reproductive health, and the 
promotion of social determinants of good health. . . . . . . . . The control of diseases 
refers to States ’  individual and joint efforts to,  inter alia , make available relevant 
technologies, using and improving epidemiological surveillance and data collection 
on a disaggregated basis, the implementation or enhancement of immunization pro-
grammes and other strategies of infectious disease control. 

  UN General Assembly, 1976    
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  As clearly articled in Article 12 of ICESCR, States are responsible for prevent-
ing disease in terms of creating a public health and legal environment conducive 
to disease prevention. HIV/AIDS has underscored the link between the promotion 
of the public’s health and the rights of humans. The state’s responsibility for dis-
ease prevention is particularly challenged in regard to its role in prevention among 
some of the populations most infected and affected by HIV/AIDS – namely com-
mercial sex workers and IDUs. The very illegal nature of the behaviors that place 
these populations in disproportionate risk for HIV/AIDS challenges the state’s 
ability to fulfi ll its role of disease prevention. 

  By the very defi nition of health rights provided in these UN doctrines, human 
rights and public  health are inextricably linked on several levels. First, there is 
an innate tension between policies that are geared to protect the public’s health, 
and individuals ’  rights that might be restricted in order to promote the public’s 
health. In such an instance, the protection of the public’s health must outweigh 
concerns for individual rights. Human rights can provide the tools for assess-
ing the just application and effi cacy of health-related policies meant to promote 
health across a population. A human rights analysis is useful and often neces-
sary in understanding the distribution of, access to and need for health services 
in a given population. The HIV epidemic has been a very sobering example of 
the interconnectedness of the respect for human rights and the spread of disease 
( Malinowska-Sempruch and Gallagher, 2004 ). The 2001 UN General Assembly 
Special Session on HIV/AIDS (UNGASS) identifi ed human rights violations as a 
major factor in the spread of HIV/AIDS ( UNGASS, 2001 ). Such violations occur 
on structural levels through policies, procedures and laws. One such example 
would be limiting the access to clean and sterile syringes to IDUs, through such 
policies as drug paraphernalia laws that criminalize the possession, sale or distri-
bution of disposable syringes ( Burris  et al ., 2004 ). 

  Human rights violations occur when subgroups of a population, most often the 
most socially and economically marginalized, are systematically denied health 
care or, by design, are unable or not willing to access specifi c health services 
because of the outcomes. Such a form of denial of access occurs in the situation 
in which HIV testing is available but the results are not confi dential. A human 
rights perspective is vital in assessing whether public health policy is being 
enacted as intended, or is not designed in a way that recognizes the special needs 
of populations in need. 

  A two-decade example of the tension between human rights, public health 
and criminalization statutes is that of syringe distribution in the United States. 
As mentioned, there are numerous states that criminalize the possession, distribu-
tion or sale of disposable syringes ( Burris  et al ., 2004 ). Syringe possession or, 
more broadly,  “ drug paraphernalia laws ” , have been found to be associated with 
increased syringe-related HIV risk behaviors. In a nutshell, the more restrictive 
laws that exist regarding syringes, the more diffi cult it is to obtain clean and ster-
ile syringes, and the less likely it is that individuals will inject safely. Specifi cally, 
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elevated HIV risk can be the result of the expense of syringes on the black mar-
ket, or the fear of carrying equipment – both of which result in minimizing access 
to clean and sterile syringes. A survey of 42 NSPs in 35 cities in 18 US states 
revealed that the street price of syringes depended on individual state’s laws gov-
erning the possession of syringes by people who use drugs. Prices were lowest 
when there was no law regarding syringe possession, signifi cantly higher when 
there was an unenforced law and highest when there was an enforced law against 
their possession by people who inject drugs ( Rich  et al ., 2000 ). In a study of 
regional comparisons of syringe-sharing, Calsyn and colleagues (1991) found 
that less syringe-sharing was reported in areas where the purchase and possession 
of needles are illegal. It can be argued that, in the context of syringe possession 
laws, the legality of drug use is more valued that the health and human rights of 
injection drug users ( Calsyn  et al ., 1991 ). Many cities have rectifi ed this legal and 
public health confl ict by either rejecting paraphernalia laws or declaring a public 
health state of emergency which suspends such laws. 

    Discussion 

  The tension between human rights, public health and harm reduction is not lim-
ited to the US, nor is it limited to service delivery targeting IDUs. Indeed, the 
major barriers to harm-reduction strategy implementation in sex workers are 
rooted in policy rather than a lack of evidence of effi cacy. Ecologic studies 
have demonstrated poorer health outcomes for sex workers where their work is 
criminalized compared to where this is a regulated industry. In Nevada, USA, 
decriminalization resulted in a reduction of associated harm; similar outcomes 
were observed in the Netherlands ( Cusick, 2006a ;  Goodyear and Cusick, 2007 ). 
As was seen with the 100% Condom Campaign in Thailand, when a government 
engaged and began regulating the brothels, there were numerous secondary ben-
efi ts (       Hanenberg and Rojanapithayakorn, 1996, 1998 ). However, governments in 
lower-income settings that want to engage this business have now been placed at a 
further disadvantage because of the US Anti-Prostitution Pledge (APP). The APP 
states that if an organization or country is to receive AIDS-related funds from the 
President’s Emergency Plan for AIDS relief (PEPFAR), or from the US govern-
ment as a whole, that grantee must have a policy specifi cally opposing prosti-
tution and sex traffi cking, and also provide a certifi cation of compliance to not 
provide services to sex workers ( Masenior and Beyrer, 2007 ). As many govern-
ments in lower-income settings rely on US funding, this pledge has likely resulted 
in the termination of numerous programs providing services to sex workers, 
with Brazil a notable exception. A documented example is the Lotus Project in 
Cambodia, which was managed by Médecins Sans Frontières and provided serv-
ices and treatment for sex workers, funded by USAID. In the context of height-
ened awareness of programs working with prostitutes, as well as diminished 
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funding from USAID secondary to the APP, the Lotus Project eventually termi-
nated ( Masenior and Beyrer, 2007 ). Unfortunately, it is diffi cult to enumerate the 
likely increase in incidence of blood-borne virus infection, including HIV, sec-
ondary to this requirement. 

  Pragmatists consider practical consequences or real effects to be vital com-
ponents of both meaning and truth, and would thus support the introduction of 
evidence-based harm-reduction strategies. That said, not all harm-reduction strat-
egies are practical, as these programs tend to be limited because of structural 
realities such as program coverage, funding, and political will. The themes of 
policy-based limitations of harm-reduction program implementation established 
with the examples of IDU and sex workers also hold true for the other vulner-
able populations examined in this chapter – MSM and incarcerated populations. 
In 2007, 83 member states of the United Nations still criminalize consensual 
same-sex acts among adults, severely limiting the service provision to MSM and 
the broader lesbian, gay, bisexual and transgender (LGBT) populations ( ILGA, 
2007 ). PEPFAR has even sponsored abstinence-only programs in Uganda that 
have also advocated the criminalization of service delivery for LGBT persons in 
that country, furthering limiting community groups aiming to provide evidence-
based harm-reduction services ( HRW, 2007 ). Most countries, including every 
state in the US, have laws prohibiting sex between adult residents of correctional 
institutions. However, the evidence suggests that up to 30 percent of inmates are 
sexually active while incarcerated, resulting in outbreaks of bacterial STIs and, 
as described earlier, occasional documentation of HIV incidence ( Weinbaum 
et al ., 2003 ). We described earlier the policies in place limiting harm-reduction 
strategies targeting IDU while incarcerated; similar themed policies also limit 
harm reduction targeting male sexual contact behind bars. Consequently, in the 
US, only two state prison systems (Vermont and Mississippi) and fi ve city cor-
rectional systems (New York City, Philadelphia, San Francisco, Washington DC 
and Los Angeles) simply provide condoms to inmates. Notably, not a single juve-
nile correctional system in the country is known to provide condoms ( Weinbaum  
et al ., 2003 ). Wide adoption of evidence-based harm reduction for vulnerable pop-
ulations would, in principle, both serve the public good, in terms of disease burden 
and health-care costs, and fulfi ll the human rights owed to each citizen. In short, 
the best scenarios for public health and human rights are when they are mutually 
supportive – a critical test met by evidence-based harm-reduction strategies. 
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  The fi rst licensed test for HIV became available in 1985, 4 years after the initial 
Morbidity and Mortality Weekly Report  on the epidemic that described cases of 
Pneumocystis carina  pneumonia in Los Angeles ( CDC, 1981 ; US Food and Drug 
Administration, 2008). Treatment for HIV was not available at the time, and fear 
and stigma abounded. In this context, the HIV test emerged as much more than a 
purely diagnostic tool. The test process, for example, involved counseling on risk 
reduction and behavior change. Expansion of HIV testing, and thus growing num-
bers of people who were aware that they were infected with HIV, also supported 
political mobilization and advocacy among those infected and affected by the 
virus. In the two decades since then, the rationale for HIV testing and counseling 
programs has expanded in many ways, and now also includes gaining access to 
care and treatment. Overall, the delivery of HIV testing and counseling has never 
been static and has continually evolved in response to changing social and politi-
cal environments and technological advances. In this chapter, we provide a brief 
overview of how HIV testing and counseling evolved and the different purposes 
it serves. We then explore the two decades of evidence regarding the behavioral 
effects of HIV testing and counseling, followed by an introduction to the different 
delivery models for providing this service. We end with a discussion of emerging 
issues and challenges around HIV testing and counseling in an era of rapid global 
scale-up and expansion of HIV/AIDS treatment. 

    History of HIV testing and counseling 

   It is critical to understand the history of HIV testing in order to examine objec-
tively the assumptions behind this service, and to understand how HIV testing and 
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counseling might continue to evolve and respond to different epidemic and social 
contexts. Since its inception, the HIV test has been viewed differently from most 
other medical diagnostic tools. The initial public health reason for promoting 
HIV testing in the United States was to protect the blood supply; however, two 
concerns existed. First, it was believed that members of population groups who 
were experiencing the initial burden of HIV, such as men who have sex with men 
(MSM), would turn to blood banks as the only place where they might learn 
their HIV status. The test, however, could not detect HIV infection during the 
window period before the body developed HIV antibodies. Thus, infected blood 
could remain in the blood supply, making it a less than ideal location for testing 
individuals at risk for infection. Secondly, fear abounded regarding confi dentiality. 
In an environment characterized by stigma, a lack of HIV treatment to suppress 
the virus, and fear that the health system would disclose an HIV-positive sta-
tus to insurance companies, government agencies and employers, the debate 
about how to provide testing was intense. As described in the book  And the Band 
Played On , organizations like the gay advocacy group Lambda Legal Defense 
Fund questioned how the US government, without provisions for confi dential-
ity, could  “ release a test that could have such devastating impact on so many 
American lives ” , while CDC staff asked  “ how could these people threaten to halt 
a test that could clearly save lives? ”  ( Shilts, 1987 ). In response to these public 
health and political concerns the US government supported the development of 
testing sites separate from blood banks, where individuals could test specifi cally 
to learn their HIV status. 

   In this context, The US Centers for Disease Control and Prevention (CDC) 
and the World Health Organization (WHO) provided initial guidance docu-
ments on HIV testing that emphasized HIV prevention counseling, and con-
fi dentiality (       CDC, 1986, 1987 ;  WHO, 1990 ). The WHO document helped to 
solidify the role of counseling by stating that counseling should be  “ an integral 
part of all HIV testing ”  programs, and defi ned counseling as an ongoing dia-
logue and relationship between client or patient and counselor ( WHO, 1990 ). 
A CDC technical update reinforced the concept that counseling associated 
with HIV testing should be an interactive rather than didactic process ( CDC, 
1993 ). That same year, the WHO issued a statement on testing and coun-
seling that used the term  “ voluntary ”  for the fi rst time, and emphasized that 
testing without informed consent is  “ ineffective and unethical ”  ( WHO, 1993 ). 
Shortly thereafter, the CDC published the fi rst standards and guidelines on 
HIV counseling, testing and referral ( CDC, 1994 ). From these initial guidance 
documents and experiences emerged a model of testing and counseling termed 
 “ voluntary counseling and testing ”  (VCT), which included pre- and post-test 
counseling with a focus on client-centered counseling, and the prevention of 
HIV transmission. 

   It was this VCT model of HIV testing and counseling that was promoted heav-
ily as a prevention tool in the mid-1990s, both within the US and in developing 
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countries hardest hit by the HIV epidemic (       UNAIDS, 1997, 2000a ). New testing 
technologies, particularly rapid tests, were available by 1994, which made the 
provision of VCT in resource constrained settings more feasible. Treatment 
options for HIV-related diseases were also expanding, and zidovudine (AZT) 
was found to prevent mother-to-child transmission (PMTCT) of HIV. In this 
light, HIV testing slowly transitioned from a procedure that primarily assuaged 
fears of infection, and prevention of further transmission, to a diagnostic gate-
way to treatment. In recognition of the importance of HIV testing and coun-
seling as an entry point for treatment, the UN General Assembly Special Session 
(UNGASS) on HIV/AIDS in 2001 included in the Declaration of Commitment 
on HIV/AIDS that all countries by 2005 should have a wide range of prevention 
activities, including expand access to voluntary and confi dential counseling and 
testing (United Nations, 2001). 

  There is substantial consensus in the public health community that too few 
people living with HIV – only an estimated 8–25 percent – know their HIV sta-
tus (WHO, UNAIDS  &  UNICEF, 2007). There is also consensus that testing is 
an important gateway for accessing care and treatment. However, there has been 
considerable, often heated debate on how specifi cally to provide HIV testing, and 
what outcomes can be attributed to HIV testing and counseling services. In 2001, 
the CDC updated their 1994 standards to recognize that providers need fl exibility 
in implementing the guidelines,  “ given their particular client base, setting HIV 
prevalence level, and available resources ”  ( CDC, 2001 ). Essentially, this policy 
change questioned whether the individual-focused VCT model of HIV testing – 
developed in the West when treatment was not available and stigma ran high – 
was appropriate in a context more than a decade later in which treatment is 
accessible and prevalence is much higher. In particular, the debate focused on 
the role of counseling in HIV testing. Was counseling associated with an HIV 
test a critical element for behavior change to occur, or was simply knowing one’s 
status enough? In 2004, UNAIDS and the WHO issued a policy statement on 
HIV testing and counseling that presented the mechanisms and conditions for 
what they termed  “ provider-initiated routine testing ”  (UNAIDS  &  WHO, 2004). 
In 2006, the CDC recommended routine testing in all medical settings in the 
US, and in 2007 the WHO released the latest guidance on HIV testing and coun-
seling that focuses on provider-initiated testing ( Branson  et al ., 2006 ;  WHO  &  
UNAIDS, 2007 ). 

  This brief historical overview of HIV testing and counseling illustrates 
the evolving role the HIV test has had as a prevention and care tool. Overall, the 
reasons for taking a test and for promoting knowledge of one’s HIV status 
are varied, and include gaining knowledge for behavior change and future deci-
sions (e.g., getting married, having children), testing as a human rights issue, 
government planning, political mobilization, and access to treatment. The next 
section will examine the existing evidence on the effectiveness of HIV testing 
and counseling in terms of prevention and care.  
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    HIV testing and counseling and behavior change 

  Since the 2001 UNGASS commitment to expand access to VCT (United Nations, 
2001), the estimated number of people using HIV testing and counseling serv-
ices in more than 70 surveyed countries increased from 4 million persons in 
2001 to 16.5 million in 2005 ( UNAIDS, 2006 ). This increase refl ects a commit-
ment taken at the international, national, community and individual levels. For 
example, in Kenya more than 500 VCT sites, both stand-alone and integrated 
into public health facilities, were established in 5 years ( Marum  et al ., 2006 ). In 
Malawi, the Ministry of Health holds annual HIV Testing and Counseling (HTC) 
weeks to increase the number of people aware of their HIV status ( PEPFAR, 
2007 ). During the 2007 HTC week, approximately 1367 sites, including mobile 
services, offered HTC. As a result, 186,631 Malawians learned their HIV sta-
tus, 71 percent of whom were learning this for the fi rst time. In Nigeria, The 
Global HIV/AIDS Initiative Nigeria (GHAIN) project has supported more than 
79 counseling and testing sites, and has counseled and tested over a million 
people ( FHI, 2008 ). Such advances are occurring at a slower pace for pregnant 
women. Data from 70 resource-limited countries found that only 10 percent of 
pregnant women had received an HIV test (WHO, UNAIDS  &  UNICEF, 2007). 
Corresponding with the increased uptake of HIV testing and counseling has been 
a rapid increase in the number of HIV-infected patients starting antiretroviral 
therapy (ART), from 240,000 in 2001 to 1.3 million in 2005 ( UNAIDS, 2006 ).
While the numbers of people undergoing HIV testing and counseling and access-
ing ART have greatly increased, three important questions remain: 

    1.     What strategies can be implemented to reach the estimated 80 percent of peo-
ple who are infected with HIV and remain unaware of their HIV status?  

    2.     How can people tested for HIV be effectively linked to appropriate preven-
tion, care and treatment services?  

    3.     To what degree does HIV testing and counseling impact HIV risk behaviors 
and prevention?    

    Changing sexual risk behaviors 

  While the number of people learning their HIV status and accessing HIV preven-
tion, care, and treatment is critical, it remains important to examine the effective-
ness of HIV counseling and testing in reducing HIV risk behaviors. By combining 
personalized counseling with knowledge of one’s HIV status, HIV testing and 
counseling is believed to motivate people to change their sexual behaviors to pre-
vent the transmission of the virus. More than two decades of research exists regard-
ing the impact of the service on risk behaviors. An early review of HIV testing and 
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counseling data examined fi ndings from 50 manuscripts and conference abstracts 
that were published between 1986 and 1990 ( Higgins  et al ., 1991 ). The authors 
presented the available data by four subgroups: men who have sex with men 
(MSM), injection drug users (IDUs), pregnant women, and other heterosexuals. 
While data from MSM and IDUs showed clear reductions in sexual risk behaviors, 
the authors questioned whether such changes were due to secular changes or, for 
IDUs, due to drug treatment. As such, the specifi c effects of HIV counseling and 
testing on sexual risk behaviors of MSM and IDUs were inconclusive. The paucity 
of evidence then available also suggested that HIV counseling and testing had no 
impact on pregnancy decisions among infected women, including pregnancy rates 
and termination. The most consistent fi nding was from four longitudinal studies 
among discordant couples that showed increased condom use and safe sexual prac-
tices among couples with at least one infected member. 

   Wolitski  et al . (1997)  later conducted a second review of HIV counseling 
and testing, examining data from 35 manuscripts and abstracts published 
between 1990 and 1996. This review used the same inclusion criteria as the 
Higgins review and presented both sexual and health-seeking behaviors by four 
subpopulations: MSM, IDUs, women and heterosexual couples, and mixed pop-
ulations. This review also found that the effects of HIV counseling and testing 
on risk behaviors varied by research population and design, with the most con-
sistent sexual behavior change evidence from studies conducted among discord-
ant couples. Authors of both these initial reviews discussed how studies of HIV 
counseling and testing were rarely designed specifi cally to assess the behavioral 
impact of learning one’s HIV status. 

  The fi rst meta-analysis of VCT effi cacy data was published in 1999 ( Weinhardt 
et al ., 1999 ). Meta-analyses combine data from different studies to quantitatively 
determine the impact of the intervention on the outcome of interest. Results 
from this meta-analysis supported the provision of HIV counseling and testing 
intervention as an effective secondary behavior-change strategy, but only among 
those infected with HIV. Receiving HIV counseling and testing did not have an 
impact on the sexual behaviors of HIV-negative recipients compared to untested 
participants. Further analyses also found that greater reduction in unprotected 
sex occurred among older versus younger recipients, and among people who 
sought HIV counseling versus those who were offered the service. In addition, 
signifi cantly more change occurred among populations in high- compared to 
low-prevalence settings. Such variation in the effectiveness of HIV counseling 
and testing among different populations and settings was an important fi nding 
as the provision of the service expanded to new locations and epidemiologic set-
tings. Overall, the main message from these studies was that the greatest risk-
reduction appears to occur among people infected with HIV, either individuals 
or discordant couples. 

  While these reviews provided valuable information on HIV counseling and 
testing, few studies from developing countries were either available or matched 
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the reviews ’  inclusion criteria. As a result, the majority of studies included in 
these reviews were conducted in developed countries in North America and 
Europe. Thus, a key question remained – is HIV testing and counseling an effec-
tive HIV prevention strategy in developing countries, where the majority of peo-
ple with HIV live? The debate around this question has intensifi ed over the years, 
with two distinctive perspectives illustrating opposite ends of the spectrum. On 
one side is an argument that previous meta-analyses and rigorous studies show 
very limited behavior change due to HIV counseling and testing, and that change 
predominantly occurs among those living with HIV. Interestingly, a more recent 
community-based trial conducted in Uganda found no difference between par-
ticipants who learned their HIV test result and those who did not in terms of 
sexual risk behaviors or HIV incidence. This Ugandan study ( Matovu  et al ., 
2005 ), together with Weinhardt’s meta-analysis article ( Weinhardt  et al ., 1999 ), 
are often cited as evidence supporting the view that HIV testing and counseling 
is not effective in reducing risk behavior. At the other end of the spectrum is 
an argument that HIV testing and counseling does lead to behavior change and 
does not intensify social harms, as shown by a randomized controlled trial that 
examined the effi cacy of VCT in three developing countries (Kenya, Tanzania, 
and Trinidad). This trial, known as the VCT Effi cacy Trial, found that partici-
pants randomly assigned to the VCT arm had a greater proportional reduction in 
unprotected sex with non-primary partners than participants assigned to a health 
information arm (men, 35 percent vs 13 percent; women, 39 percent vs 17 per-
cent; VCT vs health information) ( VCT Effi cacy Study Group, 2000 ). The inten-
sity of this debate continues in an environment of rapid scale-up of HIV-testing 
services internationally. 

  To address this issue, investigators at the World Health Organization, the 
Medical University of South Carolina and the Johns Hopkins Bloomberg School 
of Public Health (JHSPH) conducted an updated meta-analysis examining VCT 
data from developing countries ( Denison  et al ., 2008a ). This meta-analysis 
focused only on VCT services that provided both pre- and post-test counseling, 
were conducted in developing countries, and had either pre-/post- or compari-
son arm designs. Seven studies met the inclusion criteria, some of which were 
analyzed in earlier meta-analyses. Three studies were from Africa, three from 
Asia, and one had study sites in both Africa and the Caribbean. Pooled data from 
these seven studies found that VCT recipients were signifi cantly less likely to 
engage in unprotected sex when compared to behaviors before receiving VCT, 
or as compared to participants who had not received VCT (OR 1.69; 95%CI 
1.25–2.31). Similar to earlier meta-analyses and syntheses ( Higgins  et al ., 1991 ; 
 Wolitski  et al ., 1997 ;  Weinhardt  et al ., 1999 ), it was found that the signifi cant 
effect on unprotected sex from VCT was driven primarily by studies conducted 
among HIV-infected persons or discordant couples. Data from three studies pro-
vided inconclusive evidence that VCT has no signifi cant effect on the number of 
sex partners (OR 1.22; 95%CI 0.89–1.67). 
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   Overall, the pooled data in this meta-analysis provide objective evidence 
that VCT has a moderate and signifi cant effect on increasing protected sex. It 
is also reassuring that none of the included studies found a signifi cant increase 
in risk-taking behaviors among VCT participants. These data contribute valu-
able (although far from defi nitive) evidence regarding the effects and potential 
harms attributable to VCT. Interestingly, the implementation of VCT across the 
included studies in this meta-analysis varied greatly. For example, recruitment 
strategies included researcher-, provider- and client-initiated methods in clinic, 
community and home settings; the counseling provided included couple, indi-
vidual and group approaches. Such differences may affect study outcomes – as 
found in the Weinhardt meta-analysis, in which more behavior change occurred 
among participants who actively sought HIV counseling and testing compared to 
those who were approached by researchers ( Weinhardt  et al ., 1999 ). 

   Several key issues can be gleaned from these review articles and meta-
analyses. First, the greatest reductions in risk following HIV counseling and test-
ing appear to occur among people living with HIV (PLWH). Second, the effect 
of VCT seems to vary widely within and across studies. Third, the strength of 
these reviews is limited by the fact that included studies were often not designed 
to examine effectiveness of the service. Fourth, the long-term effects of HIV 
counseling and testing remain unknown. Finally, the greatest amount of data 
available on the effi cacy of HIV testing and counseling is from studies among 
adults in mainly urban areas. Data on VCT among other groups, such as ado-
lescents ( Denison  et al ., 2008b ) and drug-using populations, as well as in more 
diverse settings, including peri-urban and rural areas, are needed.  

    Cost-effectiveness 

  Various studies have estimated the cost-effectiveness of HIV voluntary coun-
seling and testing (VCT), with results varying by setting and population group. 
In general, HIV VCT has typically been found to be cost-effective relative to 
other prevention interventions, but primarily when targeted to populations with 
high prevalence of HIV. For example, one study in the United States in 1994 on 
the provision of VCT to hospital inpatients found that the cost per HIV infec-
tion averted was US$753 million when prevalence was 1 percent, but dropped 
to US$8353 when HIV prevalence approached 10 percent ( Lurie  et al ., 1994 ). 
Another US study showed VCT to be cost-saving when provided to prison 
inmates, and resulted in improved linkages to HIV-related health care (Varghese 
et al ., 2001). In addition to cost analyses of the traditional VCT model of HIV 
testing,  Holtgrave (2007)  recently compared the cost-effectiveness of targeted 
HIV counseling and testing to that of opt-out HIV testing. In this regard, the opt-
out strategy was based on providing HIV testing without the requirement for risk 
assessment and counseling in all health-care encounters in the US for persons 
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aged 13 to 64 years. Assuming 1 percent prevalence of HIV, he estimated that, for 
the same cost, targeted HIV testing would detect 3.3 times more HIV infections 
and prevent almost 4 times as many HIV infections, as compared to an opt-out 
testing program. Moreover, under the targeted HIV counseling and testing pro-
gram the cost per HIV infection averted was $59,383 as compared to $237,149 
for the opt-out approach. Again, this analysis was conducted for the United States, 
and assuming a relatively low HIV prevalence of 1 percent. Additional analysis 
would be needed to examine the cost-effectiveness of opt-out testing programs in 
higher HIV-prevalence settings. 

   In developing countries with high HIV prevalence several cost analyses 
of VCT have also been conducted, all fi nding HIV VCT to be a cost-effective 
intervention. One cost analysis based on a randomized trial of the effi cacy of 
VCT conducted in Kenya and Tanzania in 2000 found the cost per HIV infection 
averted to be US$249 in Kenya and US$346 in Tanzania, with an associated cost 
per disability life-year saved of $12.77 and $17.78 respectively. The study also 
revealed that recurrent costs, such as labor and rent, account for 73 percent of 
the costs of providing VCT ( Sweat  et al ., 2000 ). Another cost-effectiveness anal-
ysis of VCT in Tanzania found the cost per HIV infection ranged from US$92 to 
$170, with an associated cost per disability life-year saved ranging from $4.72 
to $8.72 ( Thielman  et al ., 2006 ). Greater cost-effectiveness was achieved as the 
program matured over time, and fees were waived, resulting in greater numbers 
of clients and thus more effi cient use of resources. In Kenya, Forsythe and col-
leagues conducted a careful cost analysis of integration of HIV VCT into rural 
health clinic services ( Forsythe  et al ., 2002 ). They found that the addition of 
VCT added US$6800 in costs per year per clinic, translating to $16 per client. 
They also estimated that the cost could be reduced by half if existing clinic staff 
provided the counseling. Clients in this study reported that they would be willing 
to pay approximately US$2 for VCT, which offered the potential for even further 
cost reductions. With the expansion of AIDS care and treatment in developing 
countries there has also been a concomitant expansion of VCT to provide path-
ways to care for HIV-infecting persons, and donors have evermore viewed VCT 
as both a cost-effective preventative intervention as well as a means to diagnose 
HIV infection and route those infected to emerging treatment services.   

    HIV testing and counseling models 

   HIV testing and counseling, particularly the VCT model that emerged from the 
US, initially focused on HIV prevention with a very individualistic approach. As 
the testing technology improved and the need and demand increased, however, 
the provision of HIV testing has been adapted to fi t different contexts and cul-
tures, with a shifting emphasis on primarily identifying people living with HIV 
and less emphasis on counseling on HIV prevention and living with the virus. 



Julie A. Denison, Donna L. Higgins and Michael D. Sweat

532

Below is a more detailed discussion of the various models being implemented 
and debated today. Cutting across these models, however, is consensus that all 
HIV testing should be confi dential, and accompanied by informed consent and 
post-test counseling ( WHO  &  UNAIDS, 2007 ). 

    Voluntary counseling and testing (VCT) 

  The VCT model of HIV testing is client-initiated, and consists of pre- and post-
test counseling. CDC/UNAIDS guidelines recommend that during pre-test 
counseling the counselor and client discuss the test process, assess the client’s 
risk behaviors, discuss coping strategies related to receipt of test results, review 
prevention options, and reaffi rm the decision to test for HIV ( UNAIDS, 2000a ; 
 CDC, 2001 ). In the post-test counseling session clients receive their HIV sta-
tus, discuss risk-reduction strategies and disclosure of test results, and receive 
appropriate referrals for care and support. While pre- and post-test counseling is 
the hallmark of VCT, the implementation of the VCT model has varied greatly. 
These variations include the development of stand-alone VCT facilities that only 
provide HIV counseling and testing (e.g., VCT Effi cacy Study, 2000), integrat-
ing VCT into formal health-care services, particularly ANC, STI and FP clinics 
(Farquhar, 2004;        FHI, 2004a, 2007a ), providing VCT through community-based 
organizations and services, and providing VCT in people’s homes ( Matovu  et al ., 
2005 ;  Bateganya  et al ., 2007 ). Mobile VCT units have also evolved in an effort 
to bring VCT to people in communities who may not seek the service at for-
mal health-care settings ( Morin  et al ., 2006 ). It is also important to note that the 
recommended counseling modality associated with VCT was originally strongly 
infl uenced by a client-centered psychotherapeutic approach pioneered by Rogers 
in 1951, and which later became dominant theme of modern western psycho-
logical counseling (         Rogers, 1951, 1959, 1964 ). This client-centered orientation 
recommended for HIV counseling and testing asserted that the client’s needs and 
concerns should primarily drive the counseling session, that the client possessed 
the capacity to best decide on actions to be taken, that direct recommendations 
for action by the counselor should be avoided, and that the role of the counselor 
was to facilitate self-awareness from within the client. This strategy also puts 
heavy emphasis on the counseling as an engine for risk reduction and coping, 
and requires moderate time and a skilled counselor to be effective. 

   In practical terms, however, how VCT is provided, especially with regard to 
the counseling, varies considerably, and includes individual one-on-one coun-
seling, couple counseling with both members of a partnership receiving pre and/
or post-test counseling together, and group pre-test counseling. The counselors 
themselves also encompass a wide range of expertise and experiences, ranging 
from medical staff such as doctors or nurses to trained members of the com-
munity and/or positive-living groups. These variations represent the evolving 
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nature of VCT as it expanded from resource-rich to resource-limited settings. 
In addition, the terminology used to describe this model of testing and coun-
seling has also changed with time, and includes, for example, VCT, VCCT (vol-
untary and confi dential counseling and testing) and client-initiated counseling 
and testing. This shift in terminology refl ects the changes in thinking around the 
original VCT model and the importance of different components of HIV testing – 
mainly, is it voluntary, who initiates it, how is confi dentiality maintained, and 
when/how is counseling provided?  

    Provider Initiated Testing and Counseling (PITC) 

  While VCT was developed initially to help people learn their HIV status and as 
an HIV-prevention tool to promote behavior change, PITC emerged in an effort 
to rapidly identify HIV-infected patients in the clinic setting in order to engage 
them in HIV care and treatment. As such, counseling plays a less pronounced 
role. In PITC, the health-care provider offers HIV testing to patients who attend 
formal health care (WHO and UNAIDS, 2007). Pre-test information, but not 
counseling, is mandatory, and the WHO stresses that all clients should provide 
informed consent to undergo the test. Two different approaches – opt-in and opt-
out – exist for informing patients about the test. The opt-in approach is when a 
provider specifi cally offers patients an HIV test and the patient explicitly agrees. 
The opt-out approach is when the test is routinely performed unless the patient 
explicitly refuses or declines to take the test ( UNAIDS Reference Group on HIV 
and Human Rights, 2007 ). The WHO/UNAIDS guideline recommends opt-out, 
testing except for vulnerable populations who may not be able to refuse a test 
( WHO  &  UNAIDS, 2007 ). PITC provides post-test counseling when the patient 
receives his or her test result. For HIV-negative persons, post-test counseling 
consists of an explanation of the test result, basic advice on HIV prevention 
methods, and the provision of male and female condoms and their use ( WHO  &
UNAIDS, 2007 ). Counseling for HIV-positive persons focuses on helping the 
person to cope with the result, facilitate access to treatment, care and prevention 
services, and facilitate disclosure ( WHO  &  UNAIDS, 2007 ). In practice, who 
provides the pre-test information and the post-test counseling may vary in clinic 
settings (e.g., doctors, clinicians, lay people). 

  The WHO and UNAIDS provide further guidance on which health facilities 
should provide PITC according to the typology of the HIV epidemic and the con-
text where the facility exists. For example, in countries with low-level or concen-
trated HIV epidemics, health-care providers should recommend HIV testing to 
only two groups – patients who exhibit symptoms of HIV, and children who are 
known to have been perinatally exposed. In addition, it is recommended that coun-
tries should consider (based on context) initiating PITC in health-care settings that 
serve high-risk populations, and including sexually transmitted infection clinics, 
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antenatal clinics and TB services. It is also recommended that where HIV is fi rmly 
established in the general population, PITC should be implemented in all health 
facilities that have adequate resources and are supported by an enabling envi-
ronment, including access to basic HIV prevention, care and treatment. Priority 
health settings for PITC in generalized epidemics include medical inpatient and 
outpatient facilities, as well as services for antenatal clinics, sexually transmitted 
infection clinics, most-at-risk population, children under 10, reproductive health 
and family planning settings, and for adolescents and surgical services. 

    HIV self-testing 

   Self-testing for HIV encompasses two very distinct approaches. The fi rst is based 
upon an FDA-approved home sample collection test kit ( Firth, 2007 ). Approved 
by the FDA in 1996, patients use the test kits to collect a sample of blood that 
they send to a laboratory for testing. They then receive their test result, and 
counseling, by telephone. This approach requires reliable mail and phone sys-
tems, and has not yet been widely implemented in developing countries. 

  The second model is home self-testing, and mirrors home pregnancy tests. 
Patients collect the sample, run the test and then interpret the results in the pri-
vacy of their own home. The US FDA has not yet approved home self-test kits 
( http://www.fda.gov/CbER/infosheets/hiv-home2.htm ). Concerns regarding the 
use of HIV self-tests include mechanisms for ensuring the provision of counseling 
and linking infected individuals with care, and the potential for forced or coerced 
testing of individuals ( Spielberg  et al ., 2003 ;  Kachroo, 2006 ;  Firth, 2007 ). 

    Mandatory screening of blood product and organs 

  The most widely endorsed example of mandatory HIV testing is screening 
donated blood. Since the development of an HIV test in 1985, the United States 
has screened all donated blood, reducing the risk of HIV transmission from 
blood and blood products to 1:420,000 by 1995 ( IOM, 1995 ). This improvement 
in blood safety is attributable in part to advances in testing technologies that 
have shortened the window period between infection and test detection ( Lackritz 
et al ., 1995 ). Persons donating blood are, in many countries, also screened for 
behavioral risk for HIV, and made aware that their blood will be tested.  

    Mandatory and compulsory testing of individuals 

  Mandatory testing, for the purposes of determining eligibility for visas, work 
permits, immigration, insurance and military service, as well as mandatory test-
ing of newborns, prisoners and other specifi c groups, is common globally. This 
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type of mandatory testing often has punitive implications for persons identifi ed 
as HIV-positive. For example, pre-marital screening in some areas is used as a 
tool to deny PLWHA from marrying ( Uneke  et al ., 2007 ). Overall, without the 
provision of counseling and access to care and treatment, mandatory testing is 
seen as an ineffective approach for changing HIV risk behaviors (UNAIDS  &  
WHO, 2004), and there are concerns that it discourages people from seeking 
testing. HIV testing linked to individuals without a process of informed con-
sent and counseling is also deemed unethical ( UNAIDS, 1997 ), and human 
rights violations due to mandatory or compulsory testing have been documented 
(Human Rights Watch, 2006). Concern has also been raised about the imple-
mentation of an opt-out provider-initiated approach, as described above. The 
UNAIDS Reference Group on HIV and Human Rights issued a statement and 
recommendations on scaling up HIV testing and counseling which states that, 
in practice, PITC may   result in a greater number of people being tested without 
their informed and voluntary consent. In settings where there is a power imbal-
ance between test provider and client, the voluntary nature of HIV testing may be 
compromised, as the client may feel compelled to consent to the provider’s offer. 
 ( UNAIDS Reference Group on HIV and Human Rights, 2007 ).   

  This blurring of the line between mandatory testing and opt-out routine test-
ing, which should be offered in the context of informed consent, confi dentiality 
and post-test counseling, is one that warrants ongoing vigilance as the provision 
of PITC continues to expand.   

    Expanding HIV testing and counseling to reach 
specifi c populations 

   Context matters, and it is not a surprise, given the epidemiology of HIV trans-
mission and the variations in social and cultural settings, that one model of HIV 
testing and counseling will not reach all of the people infected with or exposed 
to HIV. In order to expand access, adaptations to of the above VCT and PITC 
models have been made in order better to reach specifi c groups. Below is a brief 
review of some of the approaches and issues in expanding HIV testing and coun-
seling to specifi c populations. It remains important when examining the role of 
HIV testing for specifi c groups that the test is viewed as part of the HIV pre-
vention and care continuum, and not in isolation of access to care, antiretroviral 
(ARV) drugs and psycho-social support. 

    Prevention of mother-to-child transmission (PMTCT) 

  Infants are at risk of contracting HIV from their HIV-positive mothers during 
pregnancy, birth and breast-feeding. It is estimated that without any interventions, 
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between 20 percent and 45 percent of infants may become infected ( De Cock 
et al ., 2000 ). Mother-to-child transmission of HIV in resource-rich settings like 
the United States has decreased substantially with the introduction of PMTCT that 
includes HIV screening of pregnant women and access to antiretroviral therapies. 
In developing countries, however, PMTCT efforts have not been very successful, 
with only an estimated 10 percent of pregnant women learning their HIV status, 
and an estimated 1400 children who become infected with HIV daily (WHO  &  
UNICEF, 2007). In response, clinics that serve pregnant women and women 
of reproductive health, including ANC and family planning (FP) clinics, have 
started providing either VCT or PITC services (see  Table 19.1   ). 

   Even in these women-focused settings, uptake of VCT and opt-in PITC often 
remains low (WHO  &  UNICEF, 2007). Reasons for low uptake include, fi rst and 
foremost, that large proportions of women in resource-constrained settings do 
not attend ANC during their pregnancy. Those that do attend ANC clinics often 
encounter overwhelmed health-care systems and staff unable to provide them 
with an HIV test and counseling. Studies have also found that women often 
decline to test for HIV for fear of partner opposition, or potential stigma and 
discrimination ( Medley  et al ., 2004 ;  Homsy  et al ., 2007 ;  Kominami  et al ., 2007 ; 
 Okonkwo  et al ., 2007 ). The HIV test, however, is critical for identifying women 
in need of ART to prevent transmission to their child. Job aids have been devel-
oped (CDC, WHO, UNICEF  &  USAIDS, 2005) and research undertaken (e.g., 
comparing HIV testing uptake among women offered opt-in vs opt-out PITC, 
 Chandisarewa  et al ., 2007 ) to strengthen HIV testing as a key component of 
PMTCT strategies worldwide.  

    Couple- and family-based HIV testing and counseling 

   HIV risk behaviors always involve at least one other person. As such, the need 
to broaden the focus of HIV testing from individuals to couples and families 
has received growing emphasis. Several studies and review syntheses have found 
that couples counseled and tested together experience greater reduction in risk 
behaviors than people who are tested and counseled individually ( Higgins  et al ., 
1991 ;  Kamenga  et al ., 1991 ;  Weinhardt  et al ., 1999 ;  VCT Effi cacy Study Group, 
2000; Grinstead et al ., 2001 ;        Allen  et al ., 1992a, 2003   ). The reported change 
in risk behavior in these studies is both dramatic and signifi cant. For example, 
among 963 discordant couples in Lusaka, Zambia, self-reported condom use 
had increased from 3 percent to 80 percent after 1 year ( Allen  et al ., 2003 ). 
Corroborating this self-reported information, there is evidence that HIV coun-
seling and testing for HIV-discordant couples is associated with reduced sero-
conversion rates of negative partners (e.g.,        Allen  et al ., 1992a, 1992b ). 

   Clearly, couples ’  testing and counseling strategies have enormous benefi t. 
However, special training is needed for providers to facilitate discussion and 
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 Table 19.1         Number and percentage of ANC facilities providing PMTCT services  

 Region  Total number of 
health facilities 
providing ANC, 
2006

 No. of facilities 
providing ANC 
that provide 
HIV testing 
and counseling, 
2006

 Percentage of 
ANC facilities 
providing HIV 
testing and 
counseling

 No. of facilities 
providing ANC 
which also provide 
minimum package 
of PMTCT 
services, 2006 

 Percentage of 
ANC facilities 
that provide the 
minimum package 
of PMTCT 
services* 

 East and Southern Africa  27,328  10,484  38%  10,185  37% 
 West and Central Africa  19,249  2,325  12%  2,420  13% 
 East Asia and the Pacifi c  15,489  3,394  22%  2,178  14% 
 C. and S. America and the Caribbean  100,092  80,351  80%  4,916  5% 
 Central and Eastern Europe and the 
Caucuses

 24,789  13,504  54%  10,344  42% 

 South Asia  46,609  4,708  10%  2,462  5% 
 Middle East and North Africa  4,707  15   � 1%  9 � 1% 

 Total  238,263  114,781  48%  32,514  14% 

   Source:  WHO, UNAIDS  &  UNICEF (2008).  
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disclosure among couples. The CDC has developed such training ( http://www.
cdc.gov/nchstp/od/gap/CHCTintervention ). 

  Some faith-based communities in Ghana and Nigeria have instituted pre-marital 
testing as a requirement for marriage. As it is sometimes a mandatory condition 
for marriage, concerns have been expressed that pre-marital HIV screening and 
subsequent disclosure of HIV status could result in individuals or couples experi-
encing stigma and discrimination. HIV researchers and practitioners instead call 
for the provision of VCT with an emphasis on consent, confi dentiality and coun-
seling, and guidance for the religious leaders and health-care workers based in 
faith-based organizations on maintaining confi dentiality of those individuals and 
couples who test HIV-positive ( Luginaah  et al ., 2005 ;  Uneke  et al ., 2007 ). 

   Some HIV programs are taking a family-centered approach to HIV by offer-
ing testing, treatment and other services to all members of a single household 
in one location. One such program in Uganda provides home-based VCT to 
household members of people who are starting treatment for HIV. They found 
that VCT was  “ well accepted and resulted in the detection of a large number 
of previously undiagnosed HIV infections and HIV-discordant relationships ”  
( Were  et al ., 2006 ). This approach holds great promise in helping people to learn 
their HIV status; however, concerns have also been expressed over the ability of 
family members to give consent for HIV testing and counseling without being 
coerced by other family members, and the ability for people to guard the results 
of their test results if they are not yet ready to disclose this information.  

    Adolescent/youth testing 

   Data from several countries reveal that large proportions of adolescents want to 
test for HIV, including 70 percent of Zambia’s 15- to 19-year-olds ( Baryarama 
et al ., 2000 ;  DAPP, 2001 ;  Boswell and Baggaley, 2002 ;  Measures DHS, 2003 ). 
Less than 7 percent of Zambian youth though, know their HIV status – a trend 
also seen in other countries. Despite the fact that young people between the ages 
of 15 and 24 years account for half of new HIV infections worldwide ( WHO, 
2005a ), little is known about the social context and motivating factors behind 
youth seeking HIV testing and counseling. As presented in an article by  Denison 
et al . (2008b) , US-based research has shown that peers and families often infl u-
ence adolescent health behaviors, including condom and alcohol use ( Perrino 
et al ., 2000 ;  Tinsley  et al ., 2004 ). Peers tend to spend large amounts of time 
together, and are seen as sources of information and pressure for adolescents to 
engage in risk behaviors. Family factors, such as family communication, posi-
tive parent–child relationships and parental monitoring, are also related to ado-
lescents ’  risk and protective behaviors ( Perrino  et al ., 2000 ;  Tinsley  et al ., 2004 ). 
Only a few studies have explored the social context of HIV testing among youth, 
though, with most research tending to focus on individual cognitive measures 
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(e.g., VCT/HIV knowledge; risk perceptions) (       FHI, 2006, 2007b ) and serv-
ice delivery issues (e.g., client satisfaction; cost) ( Boswell and Baggaley, 2002 ; 
 Finger, 2002 ;        McCauley, 2004a, 2004b ). 

  A study in East Africa, however, did fi nd that youth informed families and 
peers of their plans to test for HIV ( Horizons, 2001 ). A program in Tanzania 
also found that more youth tested after efforts to involve parents and commu-
nity members in the VCT strategy ( Likwelile, 2004 ). Another study in Zambia 
explored how adolescents involve their families, friends and sex partners when 
making decisions about seeking HIV voluntary counseling and testing (VCT) and 
disclosing their HIV-status ( Denison  et al ., 2008b ). This study presented fi ndings 
from qualitative in-depth interviews among HIV-tested adolescents, and found 
that: (1) almost half of the youth turned to family members for advice or approval 
prior to seeking VCT; (2) a disapproving reaction from family members or friends 
often discouraged youth from attending VCT until they found someone support-
ive; (3) informants often attended VCT alone or with a friend, but rarely with a 
family member; and (4) disclosure was common to family and friends, infrequent 
to sex partners, and not linked to accessing care and support services. Qualitative 
research in South Africa also found that adolescents would disclose their HIV 
status to supportive family members ( MacPhail  et al ., 2008 ). These research fi nd-
ings reinforce efforts to expand HIV prevention programs beyond individual-
level approaches to address relational, community and environmental factors 
( Sweat and Denison, 1995 ;  Tawil  et al ., 1995 ;  DiClemente and Wingood, 2000 ; 
 Rotheram-Borus  et al ., 2004 ), and to specifi cally include families in HIV preven-
tion research (       Brown  et al ., 2000 ;  Pequegnat and Szapocznik, 2000 ;  Pequegnat 
et al ., 2001 ;  Rotheram-Borus,  et al ., 2005 ). These research fi ndings also support the 
provision of confi dential HIV testing and counseling services for adolescents that 
do not require parental permission. Several informants from the Zambia study 
chose not to disclose to their families for fear of stigma, and very few participants 
visited an HIV-testing site with a family member ( Denison  et al ., 2008b ). Overall, 
negative consequences from disclosure have been rare in research studies among 
adults, although they do occur, and include violence and abandonment ( De Zoysa 
et al ., 1995 ;  Grinstead  et al ., 2001 ;  Maman  et al ., 2003 ). The outcomes for disclo-
sure among adolescents, who may be at a distinctly different developmental phase 
than adults, require further investigation. As such, family involvement should not 
be required for accessing VCT or related services, but rather seen as an opportu-
nity, when appropriate, to support youth before and after VCT. 

   In summary, research fi ndings among adolescents support the need to go 
beyond the individual focus of HIV testing and counseling to investigate the 
mechanisms by which the social context infl uence adolescent testing behaviors. 
Determining mechanisms and innovative approaches to connect adolescents 
back into their families and communities, and into care and treatment services, 
are imperative, given the high rates of HIV infection and low rates of HIV test-
ing among adolescents.  
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    Other settings and populations 

  The section above presents just a few of the issues involved in reaching specifi c 
populations with HIV testing and counseling. Other groups not discussed in 
detail include patients attending STI and TB clinics, the provision of HIV testing 
and counseling in the workplace ( FHI, 2004b ), as well as reaching IDUs, people 
in rural settings and people in confl ict settings. This list is not exhaustive, and is 
not meant to exclude or prioritize the focus of HIV testing. What this list does 
do, however, is illustrate the need to apply WHO/UNAIDS guiding principles 
for the provision of HIV testing and counseling that respect internationally rec-
ognized human rights. Within such a framework, VCT and PITC models of HIV 
testing can be adapted to the context where the service is being provided in order 
to best serve that community (see  “ Enabling environment ”  section below).   

    Continuing challenges and emerging issues 

  With more than 20 years of experience with HIV testing and counseling, many 
lessons have been learned and many challenges still confront us. The following 
section highlights some of the issues that require attention when developing and 
implementing HIV testing and counseling, as well as emerging issues. 

    Enabling environment 

  Testing technology and the outpouring of international support for HIV testing 
and counseling have in many ways outpaced the environment where testing is 
becoming available. An enabling environment should reduce the existence of 
compulsory testing and mitigate negative consequences of learning one’s HIV 
status. The rapid expansion of HIV testing, however, has resulted in the use of 
rapid tests in settings where laws, policies and procedures to protect and support 
people infected and affected by HIV do not exist. The WHO and UNAIDS PITC 
guidance document outlines the basic social, policy, legal and service elements 
needed to support a successful and ethical PITC program ( WHO  &  UNAIDS, 
2007 ). Many of these elements are applicable to VCT as well as PITC, and 
include a process for obtaining informed consent, maintaining confi dentiality, 
and ensuring appropriate linkages to prevention, care and treatment services. 
Studies have found that violence, abandonment and other negative consequences 
related to HIV infection and testing and counseling occur infrequently, and the 
majority of testing clients report positive life events associated with learning 
and disclosing their HIV status ( Grinstead  et al ., 2001 ;  Maman,  et al ., 2003 ). 
Ensuring these elements, however, can minimize the potential for social harm 
( WHO  &  UNAIDS, 2007 ). The WHO has also published recommendations on 
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how to address violence against women in the context of expanding HIV test-
ing and counseling programs ( WHO, 2006 ). Taking the context into considera-
tion, and implementing HIV testing and counseling with the three Cs (informed 
consent, confi dentiality and post-test counseling) should reduce negative conse-
quences including stigma, violence and increased sexual activity.  

    Quality assurance/quality control 

   Quality assurance and quality control are also critical components of HIV test-
ing and counseling. Generally speaking, quality assurance is a set of activities 
that is carried out to establish standards and to monitor and improve perform-
ance (       Brown  et al ., 2000 ). Quality assurance measures ensure that the basic 
components of VCT and PITC are provided in a standard measurable fashion 
within and across programs. Aspects of quality assurance include technical com-
petence, access, effectiveness of service delivery norms and guidelines, inter-
personal relations, effi ciency, and continuity of services and care (       Brown  et al ., 
2000 ). Importantly, for HIV testing and counseling, quality assurance efforts 
ensure that the testing and counseling procedure is explained in a clear man-
ner so that informed consent can be obtained, confi dentiality assured, and quality 
counseling provided. 

  Quality control measures are also essential to ensure the reliability and accuracy 
of diagnostic/laboratory testing for HIV. This is essential, because testing requires 
the correct implementation of a series of processes and procedures. The WHO, 
CDC and PEPFAR recommend that a quality system that addresses all aspects 
of testing be instituted to keep errors to a minimum. Very specifi c regimens are 
recommended to develop, implement and maintain a quality system for HIV test-
ing. Global recommendations and training have been developed by the WHO and 
CDC. Regional and country adaptations are also available ( WHO, 2005b ). 

    Monitoring and evaluation (M &E)

  Another important aspect of HIV testing and counseling is the establishment of an 
effective and simple monitoring and evaluation system that supports the provision 
of quality services ( UNAIDS, 2000b ; UNAIDS  &  World Bank, 2002;  WHO  &
UNAIDS, 2007 ). A strong monitoring system routinely collects essential infor-
mation that is utilized by program management and staff to improve and support 
service provision (see also Chapter 21). Monitoring routine inputs, processes and 
outputs, including but not limited to service delivery components (e.g. number of 
clients tested, number counseled by type of counseling per day/week/month etc), 
cost issues, and laboratory functioning and results, can help to identify areas of 
strength and weakness and establish progress towards specifi c service-delivery 
goals, including scaling up. Staff burnout and client satisfaction and waiting time 
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are also critical to assess through regular evaluation activities (e.g. staff meetings, 
client exit and staff interviews, and  “ secret shoppers ” ). Periodic and more rigor-
ous evaluations of HIV testing and counseling programs are important to assess 
the outcomes and impact of such programs. For example, evaluations can test and 
inform strategies for improving access to HIV testing and counseling programs, 
increasing access to and uptake of referrals to HIV-related prevention, treatment, 
care and support services, and measuring social impact (e.g., on rates of disclo-
sure, on stigma and discrimination, and on adverse outcomes). Chapter 21 of this 
book covers program monitoring and evaluation in detail; however, the authors 
wish to stress the importance of monitoring and evaluation systems as a neces-
sary component for ensuring the quality of all aspects of HIV testing and coun-
seling programs, including the laboratory. Additionally, it is crucial that scientists 
develop and carry out operational research studies to help improve the delivery 
of HIV testing and counseling programs, and the subsequent linkages to other 
programs. 

    Acute infections and prevention for positives 

  Acute infection refers to the fi rst few weeks after HIV transmission, when a per-
son experiences high HIV viral load but still tests negative for the HIV antibody 
(West, 2007). Following the acute infection stage is a period of several months, 
characterized as a recent infection, when high but declining viral loads exist. 
During recent infections, however, tests are able to detect HIV antibodies ( West 
et al ., 2007 ). A combination of biology (high viral loads) and behaviors (HIV 
risk behaviors) makes acute and recent infections a time period when HIV can 
be effi ciently transmitted. A study in Uganda showed high rates of HIV trans-
mission during early stages of the infection (Wawer, 2005). Identifying people 
in these early stages of HIV infection is possible due to viral antigen and viral 
RNA tests that can detect the presence of HIV within 9 to 14 days following 
infection ( West  et al ., 2007 ). Concerns over the use of testing for acute or recent 
HIV infection have been raised and include the feasibility of case detection, 
and partner referral ( Cassell and Surdo, 2007 ). Despite such concerns, research 
efforts have started to yield results – such as one study in Malawi that developed 
a risk-score algorithm for detecting acute HIV infection in sub-Saharan Africa 
( Powers  et al ., 2007 ). 

  Overall, as history has repeatedly shown, utilizing these HIV tests will have 
direct implications for HIV care and prevention. Early detection provides an 
opportunity to engage the person living with HIV in health care. Early detection 
also provides an opportunity for preventing new infections through HIV preven-
tion efforts targeted at a specifi c time when a PLWHA can most effi ciently trans-
mit, and thereby most effi ciently prevent, HIV transmission to an uninfected 
partner. Traditionally, HIV prevention programs have focused on supporting 
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HIV-negative persons to remain free of infection. The importance of HIV preven-
tion for positives, however, has slowly become more prominent, refl ecting how 
tightly woven care and prevention truly are, and how both must be addressed in 
order to slow the spread of HIV. How to work with PLWHA to ensure linkages 
to prevention activities, sustained engagement in care and adherence to antiretro-
viral therapy needs to be addressed, as new testing technologies emerge. Testing 
for acute and recent infection also has implications for research efforts by allow-
ing HIV research studies to assess the timing of infection, and HIV incidence as 
an intervention outcome measure. 

    Advancing HIV testing and counseling 

   Many challenges have been overcome and accomplishments achieved since the 
introduction of the fi rst HIV test in 1985. Refi nements and innovation in test-
ing technology, including the development of rapid tests, have made it feasi-
ble to reach communities previously deemed impossible. The implications and 
potential outcomes of learning one’s test result have also expanded with the 
introduction and scale-up of ART. Overall, science has repeatedly shown us the 
importance of HIV testing and counseling in furthering HIV prevention efforts, 
and in engaging people living with HIV in care and treatment. 

   Despite these successes, many policy and environmental challenges lie ahead. 
Reinforcing the seriousness of these challenges are the often repeated facts that 
the majority of those living with HIV remain unaware of their infection status, 
and the number of new infections each year greatly outpaces any advances made 
in increasing access to ART. 

   In this chapter we have provided a brief history of HIV testing and counseling 
so that we may better understand the different models of HIV testing that exist, 
as well as current debates surrounding these approaches. We have also reviewed 
some of the continuing challenges and emerging issues related to HIV testing 
and counseling, including quality assessment and monitoring and evaluation. 
Some key lessons gleaned from more than two decades of HIV testing experi-
ence include the need to: (1) ensure that HIV testing and counseling occurs in 
an enabling environment where human rights are respected; (2) create a stronger 
evidence base on the effi cacy of different models of HIV testing and counseling 
and to determine the differential behavioral impact of counseling versus testing 
in changing behavior; and (3) conduct and improve monitoring, evaluation and 
quality assurance of HIV testing and counseling services to assure the provi-
sion of quality services. Each of these issues requires careful consideration of 
who the designated benefi ciaries of HIV testing and counseling are, how best to 
reach them, and how to link them to appropriate prevention and care services. As 
efforts to expand HIV testing and counseling services continue, we can expect 
and hope for changes in the context and technology that surround knowing one’s 



Julie A. Denison, Donna L. Higgins and Michael D. Sweat

544

HIV status. With focused intentions and international cooperation, such changes 
can strengthen the provision of HIV testing and counseling as a prevention and 
care strategy for individuals, families and communities worldwide.  
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  HIV interventions that fundamentally alter the social context within which risk-
taking behaviors occur are necessary for long-term, sustainable HIV prevention. 
There is certainly a need for structural interventions that address the needs of his-
torically marginalized populations, which are often at great risk for HIV infection. 
Many current social-cognitive and cognitive-behavioral models that address HIV-
related stigma may not be feasible in resource-limited settings, or operate using a 
highly individualized framework, which may be alien in more collective societies, 
such as in many parts of Africa, Asia and Latin America ( Parker and Aggleton, 
2003 ). Though targeted HIV prevention programs are underway across the devel-
oping world, most of these efforts have historically been targeted at behavior-
change communication and condom distribution. A potential shortcoming of 
these modalities is that they can fail to address environmental factors that can 
organically lead to community-based social changes. Additionally, these targeted 
behavioral strategies can be inadequate because individuals invariably return to 
larger social settings where risk-taking practices are a normative infl uence. 

    Venue-based approaches: wine shops to red-light 
districts

  Due to the sensitivity of openly discussing sex in public and the social stigma asso-
ciated with HIV in many traditional societies, understanding the extent to which 
sexuality and sexual health are discussed in community venues can inform the 
design of HIV prevention interventions. Community-based health promotion relies 
on the communication of messages that help inform and empower individuals 
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to take control of their own health. Communication networks consist of individu-
als linked to each other by the information they exchange. Utilizing peers can 
be an effective strategy to access a community to bring about changes in social 
norms and behavior. Community mobilization, advocacy and social change can 
serve as a localized intervention strategy to transform the ways in which individu-
als and communities respond to HIV and AIDS ( Parker and Aggleton, 2003 ). In 
the context of HIV prevention programs, the communication of interest is sexual 
health, which can take the form of talking about safe sex, promoting behavior 
change and encouraging testing for HIV. 

  When attempting to achieve societal-level change, a venue-based approach to 
addressing communities is an effi cacious model when the audience of interest can 
be clearly identifi ed and reached. However, a major diffi culty with this prevention 
approach is identifying an appropriate venue. In Thailand, the government estab-
lished an innovative 100 percent condom campaign in 1991 to enforce universal 
condom use in all commercial sex establishments. As part of this national pro-
gram, sex workers were given condoms and health offi cials would routinely visit 
these establishments to check compliance with the campaign. By 1994, it was 
estimated that 90 percent of Thai sex workers used condoms for protection, and 
the number of men presenting to government clinics for STD treatment dropped 
by 90 percent between 1989 and 1995 ( Hanenberg and Rojanapithayakorn, 1996 ). 

  Sex is a taboo subject for open, candid discussion within many societies. 
Negotiating safe sex can be hampered by multiple risk-taking behaviors, such as 
drug use and alcohol. An emerging area of research interest is the synergistic rela-
tionship between alcohol use and HIV transmission. Studies from diverse regional 
settings have documented the connection between high-risk sexual behavior and 
alcohol use ( Madhivanan  et al. , 2005 ;  Coldiron  et al. , 2007 ). In South Africa, 
risk-reduction counseling about alcohol use among clients of STD clinics led to 
increased condom use and reductions in unprotected intercourse, suggesting the 
value of long-term structural interventions targeting alcohol use in sexual con-
texts ( Kalichman  et al. , 2007a ). More recently in India there have been increasing 
calls for prevention efforts to focus on the risk-taking behaviors of heterosexual 
men, who are a very heterogeneous and mobile population. A study in Chennai 
identifi ed wine shops as appropriate HIV prevention venues for heterosexual 
men due to the reported high rates of hazardous alcohol use in India, preliminary 
research demonstrating that wine-shop clients engaged in signifi cantly higher 
sexual risk behaviors compared to the community sample, and the association 
between alcohol and transmission of HIV/STDs and sex with female sex work-
ers ( Sivaram  et al ., 2007 ). Wine shops, which are commercially licensed estab-
lishments, provide a unique venue to target an important yet diffi cult to access 
risk-group of men, particularly male clients of sex workers. Additionally, such 
venues are ideally suited for prevention, due to the convenience and feasibility 
of the wine-shop premises for housing an intervention. The fact that participants 
confi rmed the role of friends in obtaining information about sex and as personal 
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confi dants confi rmed the value of the community popular opinion leader (CPOL) 
model in this population ( Sivaram  et al ., 2004 ). These wine shops are primarily 
patronized by men, who come with their friends to drink and socialize. Women 
rarely drink there; however, high-risk women frequently meet men outside the 
wine shops. Formative research allowed for understanding the prevention needs 
and high-risk practices of patrons of wine shops that could then be integrated into 
a theory-driven culturally relevant intervention. 

  Despite the increasing realization for the need of wider social interventions in 
many parts of the developing world, most HIV prevention models continue to be 
driven towards individual behavior change, rather than also including commu-
nity-level factors in HIV transmission as well as power relations within society 
( Parker and Aggleton, 2003 ;  Castro and Farmer, 2005 ). The Sonagachi Project, 
based in Calcutta, India, targeted female sex workers within a geographically cir-
cumscribed red-light district ( Jana  et al. , 2004 ). This model employed a multi-
level, multifaceted approach towards HIV prevention, incorporating community 
(having a high status advocate, addressing environmental barriers and resources), 
group (changing social relationships) and individual factors (improving skills 
and competencies related to HIV prevention and treatment). Interestingly, the 
model that developed over time was not initially theory driven, but rather grew 
out of what began as an STD clinic targeting female sex workers as a program to 
improve their occupational safety and occupational health. It became clear over 
time that the marital and familial aspirations of these women were the same as in 
mainstream society. This program went beyond creating an environment in which 
these women had easy access to condoms, STD treatment and HIV testing, but 
also addressed larger structural issues related to the women’s marginalization, 
including illiteracy, inadequacy of loan programs and no formal unionization. The 
question of stigma associated with the community of sex workers was initially 
addressed by the credibility of the professional staff, who lent status to the issue 
of the health of sex workers. The program became sustainable at a group level by 
building relationships between those in the target population, including between 
sex workers and stakeholders and between the initial change agents (professional 
staff) and the sex workers. Over time, organizing as an occupational employment 
group became an empowering experience for the women and reframed many 
of their HIV-related economic problems from being due to their own perceived 
social defi ciencies to their being disenfranchised workers. 

    Social-network based approaches: prevention targeted 
at negotiating safe sex 

  Many prevention programs target individuals; however, in many traditional socie-
ties where the overwhelming majority of adults are married and HIV transmission 
occurs primarily through heterosexual intercourse, couple-based counseling can 
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also be an important preventive strategy. Though the risk of HIV transmission 
may decrease in steady partnerships after early sexual contacts, high-plasma RNA 
viremia and STDs may place the HIV-uninfected partner at continued high risk 
for infection. In traditionally pronatal societies, couples may face a diverse set of 
deterrents to HIV prevention – primarily, the pressure to bear children. Couple-
based HIV prevention models can improve open communication between gen-
ders, which can reduce the practice of blaming women for infections, infertility, 
and other sexual and family issues, and encourage both partners to be involved 
with making decisions ( Solomon  et al. , 2003 ). Through the facilitation of a 
trained counselor, the counseling session can promote open discussions between 
husband and wife about diffi cult and stigmatized sexual topics, including discuss-
ing personal sexual behavior and connecting personal risk to HIV. Due to the cen-
trality of family within many cultures, emphasizing the potential impact of HIV 
on the family can be an effective means for men and women to understand their 
vulnerabilities to HIV, and reinforce the responsibility of the couple to openly dis-
cuss their sexual practices to preserve the family. A family-based approach can 
avoid blaming the husband or the wife, and instead reinforces the collective eco-
nomic and social consequences of HIV infection for parents and children. 

  HIV-discordant couples are an important population to target for HIV preven-
tion; however partner notifi cation can be hampered due to one’s denial of HIV 
status and lack of disclosure due to HIV-related stigma. A study in Uganda among 
serodiscordant couples identifi ed various misconceptions about discordance, such 
as the concept of a hidden infection not detectable, belief in protection by God, 
and belief in immunity ( Bunnell  et al. , 2005 ). These explanations for discordance 
can reinforce denial of HIV risk for the negative partner, and hence potentially 
increase the chance of transmission. In another study in Uganda, home-based 
voluntary counseling and testing of household members of individuals initiating 
ART was socially accepted, and led to the detection of a large number of pre-
viously undiagnosed HIV infections and serodiscordant relationships ( Were
et al. , 2006 ). Further studies are needed to understand how couples deal with HIV 
infection, in order to optimize the potential of greater voluntary HIV counseling 
and testing of couples. 

  Since sex and sexuality are often considered topics too sensitive for pub-
lic discussion and policy implementation in traditional societies, understand-
ing the extent to which sex and sexuality are currently discussed by couples and 
broader social networks can inform the design of HIV prevention interventions. 
Understanding how, when and with whom communication about sex occurs, and 
the information that is exchanged, can allow for the development of effective, cul-
turally acceptable preventive measures. A study in the slums of Chennai identi-
fi ed four key social networks, which consisted of married men, married women, 
unmarried men and unmarried women. Within each of these groups, key opinion 
leaders who were local members of the community served as credible sources 
regarding information about HIV/AIDS prevention, STDs and sex, for their peers 
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( Sivaram  et al. , 2005 ); however the content of the communication between these 
groups differed signifi cantly. Unmarried men discussed a range of topics regard-
ing sex and sexual health, and practiced behaviors that placed themselves at 
increased risk for HIV, which made this group a particularly effi cacious group on 
which to target prevention interventions. 

  In order to effectively utilize opinion leaders within social groups, interven-
tions can design methods to train these leaders in HIV prevention messages that 
refl ect scientifi c facts and dispel myths about transmission. These messages can 
then be delivered within appropriate social contexts accounting for the cultural 
nuances in which discussions about sex and sexuality occur. Additionally, inter-
network diffusion of ideas may be possible through interventions that facilitate 
discussions and questioning between opinion leaders of different networks. 

    Daughters, wives, and mothers: the impact of 
subordinating women in the home and community     

 Cascade of dilemmas faced by a young Indian woman: 

 Her parents arrange for her marriage  →  She faithfully performs her duties in her 
in-laws home  →  Her husband does not want to have a child  →  She silently obeys 
everyone  →  Her longing for a child is unknown  →  Her parents and in-laws insist 
on seeing their grandchild  →  Society frowns upon her and calls her  “ barren ”   →  
She turns to her husband in despair  →  She is pregnant and all are happy  →  She 
tests HIV-positive 

  The social construct of gender, a product of larger religious, colonial and 
nationalist discourses, can make women highly vulnerable to HIV infection within 
traditionally patriarchal societies. Gender-based imbalances and cultural restric-
tions with the outcome of curtailing women’s independence can also have the 
outcome of offering sexual freedom to men. Though not encouraged, it is socially 
permissible for men in many societies to have pre-marital and extra-marital sexual 
encounters. Simultaneously, the intense familial pressure for women to maintain 
their virginity until marriage can be great. In patriarchal social systems, marriage 
often serves as the institution that gives a woman permission to participate in sex-
ual activity and gain a culturally sanctioned identity as a married woman within 
her husband’s household. 

  In many parts of the developing world, public health offi cials throughout the 
early years of the HIV epidemic held that only female sex workers, homosexuals 
and intravenous drug users (IVUs) could contract HIV, largely ignoring the risk of 
HIV infection to married women. In the ensuing decades, the prevalence of HIV 
among sex workers has stabilized due to targeted interventions, empowerment 
strategies and increased condom use. However, this simplistic and short-sighted 
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mindset of who was at risk for HIV further stigmatized already socially marginal-
ized populations, and failed to account for the fact that women could be placed at 
increased risk for HIV infection due to the risk-taking behaviors of their partners. 

    Marriage, monogamy, motherhood and widowhood 

  Married women with lifelong single partners have increasingly become a larger 
proportion of the HIV-infected population. In India, these married monogamous 
women are primarily put at risk for HIV infection from their husbands, from 
whom it is most likely they acquired the infection ( Gangakhedkar  et al. , 1997 ; 
 Newmann  et al. , 2000 ). Women are often detected with HIV during their fi rst 
pregnancy, and the majority within the fi rst 2 years of marriage. Many women 
may not perceive themselves to be at risk for HIV due to a strong belief in mar-
riage as an institution and their husband as the maintainer of familial well-being. 
The married monogamous housewife, the traditional symbol of Indian woman-
hood, has become the new face of the AIDS epidemic in India. 

  Within a paternalistic social order, different values are often placed on the 
births of male and female children. In India, parents celebrate the birth of a son 
as the future family heir, and begin to worry about how they will pay the dowry 
with the birth of a daughter. As a woman matures, she is expected to maintain a 
culture of silence when confronted with questions of her own sexuality; worse, if 
she openly discusses her sexuality, she can be considered promiscuous. Hence, 
the ability of a woman to access information about her sexual health can be ham-
pered by fear of damaging her reputation. 

  Due to the tremendous social and familial pressure to marry, young women 
often agree to early  “ timely ”  marriages to avoid the stigma of being an unmar-
ried grown woman. Men may be aware that the risk behavior they engage in places 
them at increased risk for HIV infection and even of their own HIV status, but may 
also fear the implications of remaining single and unmarried. A common form of 
documented violence against women in Africa and South Asia is that when an HIV-
infected husband dies, the family of the diseased husband may try to grab the mate-
rial belongings and children from the surviving wife ( Mendenhall  et al. , 2007 ). 
Though often illegal by law, this form of property grabbing can cause women to 
remarry with their husband’s brother, and thus transmit the virus. When the hus-
band dies the widow is subject to the will of whoever is the head of the household, 
because power and authority often reside with the male members of the household 
( Luginaah  et al. , 2005 ). Further studies are needed to assess various coping mecha-
nisms facing windows directly or indirectly affected by the HIV/AIDS epidemic. 

  Prevention programs must examine the impact of placing responsibility and blame 
for sexual activity, marriage and reproduction solely on the shoulders of women, 
while relieving men of the responsibility of sexual risk behavior and violence 
( Solomon  et al. , 2003 ). Given the high risk of HIV transmission to women from 
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their spouses in many parts of Africa and Asia, strategies that inform uneducated 
women who work at home about STDs and HIV may decrease rates of HIV trans-
mission. The increasing feminization of the AIDS epidemic across the developing 
world necessitates increased prevention studies involving microbicides and other 
female-controlled HIV prevention strategies. However, consistent use of a micro-
bicide would still require that women have sexual power, including the ability to 
infl uence the timing and occurrence of sex, and to communicate about microbicide 
use with their husbands or use it clandestinely. 

  Addressing cultural vulnerability to HIV infection requires that prevention 
efforts confront entrenched gender norms, which is neither simple nor quick but 
rather requires a long-term, multifaceted community-based approach. Men and 
women may hesitate to adopt behavior changes that may reduce their risk of HIV 
infection due to real or perceived threats to their culturally sanctioned roles and 
relationships. While Indian men have claimed that they could have prevented their 
infection had they been aware of the infection and transmission risk factors, mar-
ried and widowed women have felt that they had no way to avoid infection and 
felt dependent on their doctors and family members to provide them with access 
to information ( Tarakeshwar  et al. , 2006 ). For men, admitting ignorance about 
sexual matters can be an affront to their masculinity. Conceptions of masculinity 
that promote promiscuity and even sexual violence can cause men to experiment 
with unsafe sexual practices. A lack of information about sex and sexual health 
can lead men to believe various myths associated with HIV transmission and pre-
vention behaviors. 

    Socially-driven HIV interventions that alter the status of 
women

  Prevention efforts aimed at decreasing the risk of HIV infection to women must 
examine the role of women within a wider set of social interactions, involving their 
spouses, families and communities. Women need sexuality education long before 
they get married, and hence the need for school-based sexuality education is neces-
sary in the formative years of both boys and girls. HIV prevention strategies aimed 
at women can be diffi cult in societies where a large proportion of women may be 
illiterate, and social norms dictate that women cannot make decisions for them-
selves. A poor understanding of reproductive health may further impair the ability 
of women to make decisions for themselves. Within the context of delivering clini-
cal care, gaining the informed consent of a client can be a major barrier to HIV 
testing. Tradition may dictate that such questions as deciding on medical testing be 
decided by another family member, such as the husband or in-laws. 

  While the biological vulnerability of women to HIV infection has been exam-
ined at depth, the socio-cultural and structural factors that place women at 
increased risk for HIV infection have often been overlooked. HIV prevention 
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messages have consistently focused on two key messages: practice mutual monog-
amy, and use condoms. These messages assume that individuals can modify their 
behaviors. Community gender norms can sanction domestic violence against 
women, and can interfere with the ability of women independently to adopt HIV-
preventive behaviors ( Go  et al. , 2003 ). Given the choice between the immediate 
threat of domestic violence from their spouses and the hypothetical threat of HIV 
infection, many women may resign themselves to the sexual demands and indis-
cretions of their spouses, even though this places them at increased risk for HIV. 
Studies from South Africa have documented that women are placed at great risk 
for STIs and HIV infection due to sexual assault at the hands of abusive men 
( Dunkle  et al. , 2004 ;  Kalichman  et al. , 2007b ). Men have been unlikely to change 
sexually risky behavior and sexually violent actions against women when the pre-
vailing social norms foster these very attitudes. Interventions aimed at reducing 
the risk of HIV transmission in these situations must address hostile attitudes 
towards women as well as the risk of sexual assault of women and the sexual risk 
behavior of men. To further understand the risk of HIV transmission posed to 
women, studies are needed that examine wider societal constructions of masculin-
ity, male dominance within relationships, and the dynamics of partner violence. 

  Educating married women about the risk of HIV infection from their husbands 
will require providing greater educational and fi nancial opportunities that can 
empower women to discuss openly their husbands ’  risk-taking behaviors in order to 
protect themselves and their families from HIV infection. An interventional model 
aimed at improving the economic status of women has been to provide microcredit 
to women. The goal has been to provide these women with the potential to expand 
their own autonomy and hence be able to independently question repressive gen-
der norms. South African women provided with loans via a microfi nance program 
showed decreased rates of intimate partner violence, which enabled women to 
challenge the acceptability of violence, receive better treatment from their partners, 
leave abusive relationships, and raise public awareness about intimate partner vio-
lence ( Kim  et al. , 2007 ). Another intervention in South Africa assessed the impact 
of a microfi nance-based strategy to prevent HIV infection and intimate-partner vio-
lence. This intervention confronted structural issues, including household economic 
well-being, social capital, and empowerment, demonstrating a signifi cant decrease 
in intimate-partner violence perpetrated against women over time ( Pronyk  et al. , 
2006 ). The fi ndings of these studies suggest that increasing women’s economic par-
ticipation can have the impact of reducing gender inequity and violence. Programs 
that attempt to change the structural context in which risk-taking behavior takes 
place have the potential to change risk environments for the acquisition of HIV. 

    Breastfeeding and culture 

  The majority of mother-to-child HIV infection occurs in developing countries that 
have been unable to implement interventions already in place in the industrialized 
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world. Perenatal transmission accounts for over 90 percent of infections among 
HIV-infected children. In developing countries, popular literature has for decades 
waxed eloquent about  “ breast is best ” . The portrayal of the purity of breast-milk 
contrasts sharply with the reality that it can be infectious. For many women, not to 
breastfeed raises major cultural questions that women need to answer not only for 
themselves, but also for the whole family, and even the community. When an HIV-
infected mother decides to not breastfeed her child, she potentially jeopardizes the 
confi dentiality of her HIV status. Though increasingly as part of antenatal care, 
HIV-infected mothers do receive counseling about the risks posed by breastfeed-
ing, the decision is ultimately left to the mothers whether to use formula milk. 

  Reduction of HIV during lactation is one of the most pressing public health 
dilemmas confronting researchers, policy-makers and HIV-infected women. 
A great challenge in many resource-limited settings is the lack of an adequate 
maternal health infrastructure, illustrated by unacceptably high rates of mater-
nal mortality. Major barriers to utilizing formula feed over breast-milk can be 
the availability of safe water, as well as unhygienic circumstances that can be 
associated with increased morbidity and mortality from infectious diseases and 
malnutrition ( De Cock  et al. , 2000 ). Beyond the economic implications, many 
women may be unaware of mother-to-child transmission (MTCT), and report that 
their partner may express negative attitudes if they were not to breastfeed, such 
as thinking that the mother is harming the baby, that she is not a good mother, 
that she has HIV, and that she has been unfaithful ( Rogers  et al. , 2006 ). Ongoing 
counseling of women and their family members by health-care staff can allay the 
concerns about formula-feeding as an unnatural practice. Though women may 
view the use of nevirapine as a useful and effective means to fulfi ll their social 
responsibility of bearing a child free from HIV infection, greater interventions 
must be developed around counseling husbands and family members. These HIV 
prevention efforts must be fully integrated within the fabric of current maternal, 
child-care and family welfare programs that are already in place. 

  The time period immediately after the birth of the child can serve as a crucial 
point to discuss and re-counsel the mother about infant feeding practices and ulti-
mately provide support to the mother’s infant-feeding decision. Women who test 
HIV-negative can be counseled about ways to decrease the future risk of infec-
tion. For women who test HIV-positive, a policy of offering short-term peripartum 
antiretroviral therapy needs to be implemented. As part of the counseling session, 
HIV-infected women must be offered clear instructions on the alternatives to 
breastfeeding, including the hygienic preparation of infant food. In resource-
limited settings, it has been shown that the risk of HIV transmission/death of 
babies given formula-feed is linked to not having electricity and running water, 
and disclosing HIV status ( Doherty  et al. , 2007 ). Hence counseling women about 
different feeding options for their infants should include appropriate consideration 
of individual and environmental factors in order to select the most appropriate 
infant-feeding choice. 
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  As the majority of women may deliver their babies at home and not access a 
health-care center for follow-up infant care, innovative home-based programs 
need to be developed that potentially utilize family-planning clinic workers and 
NGO outreach staff. A number of trials have been underway over the past few 
years in various sites across Africa to assess different strategies to decrease HIV 
transmission during the breastfeeding period, including prophylactic antiretrovi-
ral therapy, passive and active immune-based approaches, exclusive breastfeed-
ing followed by early weaning, and micronutrient supplementation ( Fowler and 
Newell, 2002 ). Part of developing these interventions is understanding local 
breastfeeding practices, such as the common practice of mixed feeding, where 
breast-milk may be combined with other liquids. Further research is needed to 
test interventions that can decrease HIV transmission during the period of lacta-
tion for those HIV-infected women who decide to breastfeed. 

    Socially-driven public health responses 

           Doctors refuse to deliver baby of HIV positive woman – 
husband forced to deliver the child      

THE HINDU  (South Indian Daily English Newspaper), 30 JUNE 2007 
Meerut, Uttar Pradesh:  In a shocking incident, a man was forced to 

deliver the baby of his HIV positive wife in a government hospital here after 
doctors allegedly refused to help because of the woman’s health condition. 
Sunita alleged that her painter husband, Raees Abbas, was given instructions 
by the doctors at the Meerut Medical College and Hospital on how to deliver 
the baby as they watched.  “ My husband cut the umbilical cord, ”  she said. 
The incident which sparked an outrage among the medical fraternity is being 
investigated by the Uttar Pradesh government which said that according to a 
preliminary probe the Head of the Gynaecology Department and the doctor on 
call were guilty of negligence. It is however yet to be conclusively established 
that treatment was denied because the patient was HIV positive. The incident 
came to light when Mr Abbas complained to the hospital. Medical Education 
Minister Lalji Verma said action would be taken if any doctor was found 
guilty of negligence. Mr Abbas said he and his wife came to the hospital 
after the woman went into labour. The woman, who gave birth to a baby boy, 
alleged that the doctors refused to take her to the delivery room and instead 
her husband had to deliver their baby.  “ We faced a lot of problems. The doc-
tors were not ready to help. My husband delivered the baby and cut the umbil-
ical cord. ”  The Head of the Gynaecology Department, Abhilasha Gupta, said 
she refused to  “ blindly believe ”  what is being said against the doctors. 
Mr Abbas said that after the delivery, no doctor asked about his wife’s health.      
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    Stigma in the medical establishment 

  Health-care workers play a central role in the prevention of HIV. Prevention pro-
grams that are closely linked to a larger public health system are more likely to be 
sustainable and effective in the long term. Despite various theoretical models of 
how stigma operates in the social science literature, our current understanding of 
how stigma may be impacting the quality of health-care delivered to HIV-infected 
individuals remains very limited. Currently in most resource-limited settings 
there is an alarming lack of adequately trained health-care personnel to offer HIV-
related health services. For instance, in many large Indian medical institutions, 
pregnant women and surgical patients routinely undergo HIV antibody testing. 
Patients found to be HIV-positive can be refused medical care, in which cases 
the test results are rarely discussed with patients via a follow-up risk assessment. 
Few hospitals deliver care to HIV-infected individuals, which is likely due to the 
reluctance on the part of health-care workers owing to personal judgments and 
prejudice, an inaccurate perception of occupational risk, and the idea that HIV-
negative patients will refuse to share health-care facilities with HIV-infected 
patients. HIV-infected patients who experience stigma within the health-care set-
ting may be more likely to forgo continued clinical care as a result of these early 
negative interactions and may be less likely to disclose their HIV status to health-
care providers, hampering their clinical care ( Sayles  et al ., 2007 ). 

  Interventions that aim to increase accurate and up-to-date information of HIV 
among physicians and health-care workers need to address the stigma associ-
ated with HIV within the medical establishment. Continuing medical education 
(CME) is a relatively new concept outside the developed world, and is often not 
mandatory in the few places where it exists. Additionally, the current informa-
tion that physicians have about the treatment of HIV is often limited to the dated 
and potentially biased views of pharmaceutical representatives. Increases in pub-
lic sector HIV and STI care require an increased commitment to adequately train 
health-care personnel in delivering these services, and greater sensitization to the 
needs of marginalized communities at highest risk for HIV. 

    Challenges to sex education and communication 

  In many conservative societies, cultural and religious inhibitions may hamper the 
wider implementation of sex education interventions. School-based programs 
have been shown to be an effective strategy in reducing risky sexual behavior in 
developing countries ( Kirby  et al. , 2006 ). In the case of Uganda, some research-
ers have argued that a sustained ABC (Abstinence, Be faithful, and Condom 
use)-based approach has been responsible for the decreased incidence of HIV in 
recent years. It is likely that ABC-related behavior change was a product of exten-
sive social mobilization and strong political leadership, both of which integrated
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gender-related interventions to advance women’s status as part of the ABC strat-
egy ( Murphy  et al. , 2006 ). The social and political efforts of Ugandan President 
Museveni included messages of promoting sexual behavior change and equity 
between men and women, affi rmative action policies that allowed women to par-
ticipate in politics, enforcement of laws against sex with minors, sexuality edu-
cation for youth with gender equity messages, and increased economic credit 
schemes for women. The success of Uganda’s HIV prevention approach suggests 
the need for programs to address pervasive social and gender inequities that lead 
to the subordination of women and encourage men to take sexual risks to demon-
strate their masculinity ( Murphy  et al. , 2006 ). The Ugandan approach of behav-
ior change was locally tailored to prevalent attitudes and beliefs about sexual 
behaviors with an overall grassroots approach, without a single policy line being 
pushed too strongly ( Parkhurst and Lush, 2004 ). 

  In many developing countries, ABC approaches have been far too narrowly con-
ceived and do not address underlying social inequities that create fertile ground 
for the continued spread of HIV. In India, there has been an increasing political 
will for greater prevention education within schools. A National Parliamentarian 
Forum has been constituted to address HIV prevention programs through school-
based adolescent education programs and a national campaign to raise awareness 
about STDs and treatment. However, India’s traditional prevention campaign has 
been based on the ABC model ( Solomon  et al. , 2004 ). Often these governmental 
campaigns may not be successful due to often moralistic and judgmental over-
tones. In societies where women have limited control over sexual relationships, 
they may not be able to insist on abstinence. The ABC message of  “ being faithful ”  
as a preventive measure fails to acknowledge the reality that, throughout many 
parts of Africa and Asia, married monogamous women are one of the highest-
risk groups, and it can dangerously lead many women to believe they are not at 
risk for HIV because they are remaining faithful to their spouses. An effective 
health education program, particularly at the formative age of schoolchildren, can 
help increase awareness in the community with the aim of decreasing the stigma-
tization associated with HIV in society. Students need to be given non-contradic-
tory messages and teachers need to be trained to provide adequate and objective 
counseling to youth who may be sexually active. Ideally, these programs would be 
interactive, allowing for an open candid discussion of sex and sexuality, which has 
usually not been politically palatable in traditionally conservative societies. 

    Antenatal testing and fertility pressures 

  In traditional societies, social and cultural norms make the childbearing role of 
a woman paramount, even if it potentially places the woman and her newborn 
child at an increased health risk of HIV infection. In pronatal societies, HIV test-
ing has been shown to be socially acceptable within the context of antenatal care 
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where the welfare of the unborn child is of primary importance ( Shankar  et al. , 
2006 ). Bearing children becomes a social responsibility for women to begin soon 
after marriage in order to prove their fertility and gain respect within their families 
and communities. Women are often forced to balance preventing HIV transmis-
sion to their baby with having to face the social repercussions of disclosure to their 
families if they test HIV-positive. Women who test HIV-positive through antenatal 
testing may fear a breach of confi dentiality of their HIV status by hospital staff to 
their families, self-stigmatization in a general ward or when giving formula-feed 
to their babies, and discrimination after delivery when their newborns may be iso-
lated within pediatric wards ( Mawar  et al. , 2007 ). The potential for discrimination 
within the health-care system and the fear of disclosure of their HIV status to their 
families may dissuade many women from seeking HIV antenatal testing services. 

  Antenatal care facilities need to be equipped with voluntary counseling and 
testing (VCT) services so that women can know their HIV serostatus and those 
women who do test HIV-positive can be provided with a timely intervention. 
Recent interventional studies in different African settings have suggested that 
introducing an opt-out strategy for antenatal testing may have a far-reaching pub-
lic health impact, be acceptable to pregnant mothers, and even lead to greater 
uptake than current VCT without detectable undesirable consequences ( Perez  
et al. , 2006 ;  Creek  et al. , 2007 ). Risk-reduction counseling (RRC) has been 
shown to be an effective means of limiting the sexual spread of HIV among high-
risk heterosexuals ( Solomon  et al. , 2006 ) and, with the increasing availability of 
VCT services in resource-limited settings, it is possible that RRC can be cou-
pled with VCT as a culturally appropriate intervention program. Despite the fact 
that an opt-out approach may normalize and integrate the process of HIV testing 
into normal medical care, associated social factors remain with both VCT and 
an opt-out approach, including stigma and post-test counseling, and staffi ng must 
be considered. A cause for concern with antenatal testing is that women may be 
tested and fi nd out they are HIV infected before their husbands, which can lead 
to women being blamed for bringing HIV into the family. Additionally, access to 
prenatal care varies drastically across the developing world, and access to even 
basic health care remains a problem for many women. Women may ignore their 
own health due to other competing demands that require familial resources. Even 
if prenatal care is available, it raises the question of whether these services are 
culturally sensitive to the needs and priorities of pregnant women. 

  In resource-limited settings, the implementation of prevention strategies has 
involved establishing and strengthening the maternal and child-care infrastructure. 
These programs require considerable resources in order to provide adequate pre-
natal and interpartum care, prenatal HIV counseling and testing, and antiretroviral 
drugs. Additionally, laboratory-capacity building is essential in order to provide 
rapid testing so that women can fi nd out their result on the same day blood is drawn. 
Interventions that include HIV testing should be combined more broadly with 
other simple protocols, such as vaginal cleansing during labor and multivitamin 
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and multinutrient supplementation. In resource-limited settings most women 
accessing antenatal testing have iron defi ciency anemia due to malnutrition, and 
hence providing early and correctable treatment for anemia as part of antenatal 
care can be initiated with zidovudine ( Sinha  et al. , 2007 ). Women may not want to 
reveal their diagnosis to family members, and hence may need options to adhere to 
treatment without revealing their diagnosis. An option may be to combine antiret-
rovirals with vitamin supplementation in order to preserve patient confi dentiality. 

  In order to increase the utilization of antenatal testing by women, ongoing sen-
sitization through women-centered group education, including pre- and post-test 
counseling, can be a useful form of social support. The choice of an intervention 
should be specifi c to the setting and the time of fi rst presentation for antenatal 
care. Creating a confi dential health-care atmosphere can begin with simple proto-
cols, such as providing a unique identifi cation number to each woman. If a woman 
presents late in her pregnancy, a regimen providing medication is likely the most 
effective strategy. Well-trained and effective counselors can be an important link 
to wives and their husbands consenting to antenatal testing. Once the HIV test 
result is known, follow-up counseling can provide increased knowledge about the 
implications of the test results, such as how best to continue the pregnancy and 
ways to prevent women from being blamed for HIV infection. Couple-friendly 
antenatal testing may be an option to involve the spouses of women. Since many 
women deliver babies outside of health-care facilities in resource-limited settings, 
interventions may need to be accessible at home. 

    Targeting the individual in HIV prevention: condoms 
and antiretrovirals 

  Interventions at a larger societal scale, such as pre-exposure antiretroviral proph-
ylaxis, early diagnosis and treatment of STDs, and male circumcision, may lead 
to population-level reductions in HIV risk, but these efforts cannot be success-
ful without individual-level behavioral change. A mainstay of individualized 
HIV risk-reduction worldwide has been the promotion of consistent condom use. 
Despite the relative availability of condoms in many developing world settings, 
along with other barrier and non-barrier contraceptives, the community uptake 
of these contraceptives has often been limited ( Serwadda  et al. , 1995 ;  Roth  et al. , 
2001 ). Reasons for low condom use may include stigma regarding sexual activ-
ity, and misinformation about HIV and STD transmission. Repeated studies have 
documented the inability for Indian married women to negotiate condom use with 
their male partners, which underscores the point that safer sex practices have not 
been the norm for Indian women due to a lack of perceived risk and a lack of 
being able to negotiate sex. However, due to targeted sustained HIV interventions 
for the last 15 years among high-risk groups, 80 percent consistent condom use 
has been observed among female sex workers in Western and Southern India. 
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  Efforts in traditional societies need to be geared towards removing the social 
barriers associated with condom use. Major reasons Indians have reported not 
using condoms is due to the social stigma and the lack of privacy in stores ( Roth 
et al. , 2001 ). Interventions addressing the practicalities of purchasing condoms 
also involve confronting broader social concerns, such as empowerment, gen-
der equity and condom negotiation skills, as well as individual and community 
capacity-building. The increased and consistent use of condoms may thus require 
efforts that aim to ease the social costs of and constraints on safe behavior. In 
social contexts where marital communication about condoms, fi delity and mari-
tal sex are initiated and controlled by husbands, prevention interventions need to 
adequately target married men. Husbands may only use condoms when they per-
ceive themselves to be at risk for HIV infection ( Roth  et al. , 2001 ). Wife-initiated 
discussions of using condoms can raise suspicions of her possible infi delity and 
disrupt normative gender roles in which women are to respond to their husband’s 
sexual urges, and female-initiated discussions about sex are inappropriate. Using 
barrier methods or non-penetrative sex as safer modes of intercourse for couples 
can be seen as an affront to motherhood where a woman’s value often resides in 
her number of children ( Solomon  et al. , 2003 ). 

  Though condom use has remained low in India, many women undergo steri-
lization during their peak reproductive years after completing their families. 
Since 1970 there has been an intriguing gender reversal among the ratio of men 
to women seeking sterilization, from 2:1 in 1970–1971 to 1:31 in 1994–1995; 
however during that same time period, sterilization rates increased from 8 per-
cent to 30.2 percent of all contraceptive methods used ( Gopalan and Shiva, 
2000 ). Government programs encourage couples to be sterilized after completing 
their families, but in the majority of cases it is the woman who comes forward 
for sterilization. In couples where either the man or the women is sterilized, the 
motivation to use condoms may be low, which has implications for HIV preven-
tion efforts that target married couples in societies with high rates of sterilization. 
Prevention efforts must portray condoms as a means of having safe sex to avoid 
HIV transmission, rather than solely as a means to avoid pregnancy. 

  Antiretroviral agents have increasingly become readily available in the develop-
ing world. Based on data collected in Africa and Thailand, it is also well known 
that highly active antiretroviral therapy (HAART) reduces the viral load to undetec-
ted levels and hence prevents the transmission of the virus. In resource-limited set-
tings, HAART is generally initiated based on World Health Organization (WHO) 
treatment guidelines: CD4 cell count �        200 cells/ μ l, or the presence of an AIDS-
defi ning illness. The Health Prevention Trials Network (HPTN) 052 of the National 
Institutes of Health is a preventive research project evaluating antiretroviral therapy 
plus HIV primary care vs HIV primary care alone to prevent the sexual transmis-
sion of HIV in serodiscordant couples (National Institutes of Health, 2007). This 
interventional study that is currently underway will add to our understanding of 
how antiretroviral therapy can make HIV-infected individuals less infectious. 
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  Methods of assessing drug adherence used in Western cultures may require 
adaptation for non-Western social settings. Qualitative research methods may be 
effective in identifying culturally specifi c determinants of adherence in diverse 
settings, and consequently lay the groundwork for greater adherence counseling 
and intervention strategies. A qualitative study in South India had the aim of 
accessing culturally specifi c barriers and facilitators to adherence in order to max-
imize the benefi t of ART and reduce HIV transmission. In sero-concordant cou-
ples where only one partner has ready access to antiretroviral therapy, they shared 
their drugs with the other spouse. Beyond the direct cost of drugs, a major barrier 
to adherence was privacy, as patients were not able to purchase antiretrovirals at 
local pharmacies near their homes due to the fear of stigma ( Safren  et al. , 2005 ). 
The stigma associated with HIV can make disclosure of one’s serostatus to family 
members diffi cult, which can lead to problems with taking pills in public, getting 
familial support for HIV care, and adherence support ( Kumarasamy  et al. , 2005 ). 
From this study, enlisting assistance from family members to provide adherence 
support can be an important aspect of an effective drug adherence strategy. 

  The continued process of increasing access to antiretrovirals requires a careful 
assessment of cultural issues, such as the patient–physician relationship, the poten-
tial stigma regarding disclosure of HIV status at work and home, and family struc-
ture. Assessing patient adherence to antiretroviral treatment can be a diffi cult task 
in resource-limited settings. In order to achieve optimal adherence, various social 
interventions can be used, including directly observed treatment, family coun-
seling, and intensive patient education. It is possible that inadequate adherence 
could be addressed through using family members as directly administered antiret-
roviral therapy (DAART) interventionists, due to the cost of adherence interven-
tions and the historic success of directly observed therapy (DOT) for tuberculosis 
management. A study conducted in rural Uganda demonstrated that a comprehen-
sive home-based model of AIDS care resulted in excellent retention to care and 
adherence to antiretroviral therapy in a population with otherwise limited access to 
health-care services and transportation ( Weidle  et al. , 2006 ). In addition to provid-
ing free antiretrovirals with home delivery, this comprehensive program provided 
patients with medicine companions, counseling, personal adherence plans, and 
weekly visits by fi eld offi cers. In geographic settings where transportation con-
straints lead patients not to adhere to antiretroviral treatment, home-based delivery, 
even on a monthly or quarterly basis, may be able to overcome this major barrier. 
Additionally, the home-based intervention in Uganda led to positive social out-
comes, such as increasing emotional support from family and the community, and 
strengthening of relationships with spouses ( Apondi  et al. , 2007 ). This approach 
could provide a venue for couples counseling to allow for disclosure and to mini-
mize domestic violence. However, a home-mediated DAART program would still 
have to overcome barriers related to stigma and disclosure. If a DAART outreach 
worker were employed, this individual may not have to be readily identifi able in 
order to minimize the risk of disclosure of the patient’s HIV infection. 
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    Socially relevant HIV prevention 

  As the HIV epidemic has spread outside of key risk-group populations into the 
wider population across the developing world, there has been an increased need 
for prevention efforts to address wider structural and social correlates that are 
associated with the continued spread of HIV among vulnerable populations. In 
light of the increasing feminization of the HIV epidemic globally, there is cer-
tainly great need for interventions that examine the cultural and historic vulner-
ability of women to HIV infection within often patriarchal societies with rampant 
gender inequities. For instance, in India it is now widely understood that the 
greatest risk of HIV infection for a woman is being married, suggesting a strong 
risk posed by the risk-taking behaviors of her spouse. As HIV has increasingly 
become a disease associated with poverty and social inequity, it is necessary for 
prevention interventions to delve beyond conventional limited interventions, and 
begin to address wider social and economic risk factors for HIV infection. 

  The stigma associated with HIV can cause infected men and women to live a 
life of fear. Disclosure of one’s HIV status is a double-edged sword, as revealing 
one’s HIV status can open up the potential for greater social support, but can also 
lead to increased stigmatization, discrimination, and the loss of personal relation-
ships. The inability to disclose one’s HIV status can lead to problems with tak-
ing pills in public and attaining support from family members for HIV care and 
adherence. Individuals may internalize stigma, leading them not to disclose their 
status and then potentially closing themselves off to possible sources of support. 

  In traditionally conservative societies where most marriages are arranged and 
men and women do not reveal their HIV status due to stigma, a strong partner-
notifi cation system could prevent acquisition of HIV from infected spouses. 
Disclosure can be particularly complicated for women who generally seek medi-
cal care only after receiving permission from family members. Women rarely 
attend a clinic without being accompanied by a family member. In India, owing 
to a strong family and social support network that can include neighbors and 
friends, there can be some degree of  “ shared confi dentiality ”  in which breach of 
confi dentiality, to a certain degree, among these networks is expected ( Chandra 
et al. , 2003 ). Though women may not perceive themselves to be at risk for HIV 
and be willing to be tested, many women may be concerned about confi dentiality 
and disclosing their HIV serostatus due to negative reactions from their husbands, 
parents and the community ( Rogers  et al. , 2006 ). Within social systems in which 
women are often blamed for bringing HIV to the family, men may fi nd it easier to 
disclose their positive serostatus to family members. 

  With the expansion of HIV-testing services comes the need to strengthen 
testing and counseling protocols with referral systems for clients testing HIV-
positive to established treatment and support facilities. The lack of adequate referral 
of a client who tests HIV-positive can lead some patients to seek care at inappro-
priate medical establishments, experience depression, have suicidal ideation, and 
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even engage in risky behavior with intent to transmit the infection. Psycho-social 
counseling is crucial for infected individuals and their caregivers in order for 
them to cope positively and constructively with HIV. Past prevention efforts have 
clearly demonstrated that fear-inducing messages about AIDS that emphasize the 
fatality of contracting HIV and the acquisition of HIV due to immoral behav-
ior are counterproductive, and may only increase the stigmatization experienced 
by infected individuals, doing little to promote the adoption of safer behaviors. 
Greater integration of HIV-infected individuals into their families and communi-
ties can change common misconceptions associated with the illness. 

  The example of the AIDS epidemic in the developing world and the history 
of prevention programs highlight the reality that AIDS is often less a medi-
cal problem than a problem of culture, development and economics. Short-term 
solutions, such as treatment of sexually transmitted diseases, condom promotion, 
blood safety, and drug de-addiction programs, though possibly bringing about 
quick reductions in HIV incidence, will need to be effectively complemented by 
more long-term preventive strategies that aim at fundamental structural change. 
However, bringing about structural changes within societies requires different 
and innovative approaches based on varying cultural, social and economic reali-
ties. Patterns of sexual risk-taking behavior often lie at the fault lines where tra-
ditional social norms and modernity collide. Within a South Indian setting, men 
and women may be separated from each other during certain inauspicious times 
of the year. Newly married women are taken to their mother’s home, and the men 
are left alone without the extended family support structure of the past. YRG 
CARE has documented that some of these men have acquired HIV after seeking 
extramarital relationships in the absence of their wives. In the rapidly changing 
developing world, questions of social vulnerability and risk behavior are dynamic 
processes refl ecting the intersections of tradition and modernity. 

  HIV prevention strategies will need to account for how local cultural practice 
and historical changes run into socio-economic modernization. Simply stated, 
prevention interventions that work in South Asia may not be appropriate in 
Africa or Latin America. Additionally, bringing about structural change of deeply 
entrenched social norms may require broad coalitions between health-care sys-
tems, NGOs, civil society and national governments. Though social interventions 
may not provide immediate results, they offer the potential for long-term, sus-
tained reductions in HIV transmission by fundamentally altering the relationships 
between individuals. 
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   Jane T. Bertrand ,  David R. Holtgrave  and     Amy Gregowski    

   Over the past 25 years tens of billions of dollars have been invested in programs 
to prevent the transmission of HIV, to treat people living with HIV and AIDS 
(PLWHA), and to care for those affected by the epidemic, such as orphans and 
vulnerable children. Have these programs made any difference? What elements 
or strategies have proven more successful than others? What has been the return 
on investment of these programs? How could we improve existing programs to 
make them more effective? 

  Without evaluation, we are at a loss to answer any of these questions. This 
chapter provides an overview of the issues related to evaluating HIV/AIDS pro-
grams. It compares the approaches and tools used to evaluate programs in the 
United States and developing countries. Further, it outlines the major challenges 
to evaluating programs. 

    Issues in defi ning the evaluation design 

    Types of evaluations 

  Three primary types of evaluation are formative, process and summative ( Rossi 
et al ., 2005 ). Formative evaluation relates to assessment conducted prior to 
the intervention that is used in guiding the design of the evaluation in terms 
of content, audiences, messages, logistics and related factors. Process evalua-
tion describes several different types of activities that track the implementation 
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of a given intervention. Process evaluation answers one or more of the follow-
ing questions: Was this program implemented according to plan? Did it reach 
the intended recipients? What was the reaction of those receiving the services 
of the program (client satisfaction)? By contrast, summative evaluation focuses 
on results: did the expected change occur? Was this change attributable to the 
program intervention (often called  impact assessment )? What was the public 
health return on investment (economic evaluation)? And how does the program 
compare to other medical or public health programs in terms of cost per QALY 
(or DALY) saved? This chapter focuses heavily on summative results that seek 
to answer the questions: Did the desired change occur? Did the intervention or 
program cause the change to occur? And what was the return on investment to 
achieve this change?  

    Use of quantitative and qualitative methods for 
measuring effectiveness 

   Both quantitative and qualitative methods are in widespread use among evalu-
ators to answer questions about HIV/AIDS programs. Qualitative methods are 
particularly useful in formative and process evaluation to examine the question 
 “ why? ”  For example, focus groups and in-depth interviews reveal the existing 
beliefs, social norms, perceptions, apprehensions and other psychosocial factors 
that bear directly on the desired behavior change in question. Similarly, qualita-
tive methods can be effective in process evaluation to obtain client satisfaction 
and reactions to a given intervention. Qualitative methods also have a role in 
summative evaluation, primarily to explain why a given program did or did not 
achieve the expected results. 

   Quantitative methods (surveys, surveillance, service statistics and others) have 
a role to play in all three types of evaluation: formative (e.g., to establish exist-
ing levels of knowledge, identify barriers, and obtain a baseline against which to 
measure change); process (e.g., to quantify the volume of outputs that a program 
has produced as one indicator of performance, such as number of trainings con-
ducted or number of pamphlets distributed); and especially summative research, 
because it yields a measure of the extent of change. Also, quantitative methods 
lend themselves to the use of statistical techniques to tease out causal inferences.  

    Internal versus external evaluation 

   Program administrators often debate whether to carry out an evaluation from 
within their organization or bring in an external evaluator. The advantage of 
internal evaluation (using one’s own staff to conduct the evaluation) is their far 
greater familiarity with the program, their sense of ownership in the results, and 
the greater likelihood that they will feed the results back into the next program 
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cycle. However, internal evaluation is often considered to be less objective, and 
staff may not have the same high-level analytic skills that the organization can 
obtain from an outside consultant. 

   Conversely, external evaluation is perceived to be more objective. The exter-
nal evaluators are often knowledgeable about similar programs elsewhere, and 
generally have strong quantitative and analytic skills required for sophisticated 
statistical analysis. Yet they may have diffi culty in grasping the nuances of the 
intervention, and they are no longer present when it comes time to apply the 
results to modifying the intervention or program. 

  Two factors often infl uence the decision regarding  “ internal versus external ” : 
availability of funding for evaluation, and required level of methodological/
analytic sophistication. For example, monitoring service utilization requires an 
understanding of the process, attention to detail, and diligence in ensuring com-
pleteness of data collection, but it is not methodologically complex. By contrast, 
experimental and quasi-experimental designs used to evaluate interventions at 
multiple levels (see  “ Evaluating interventions at multiple levels ” , below) require 
advanced statistical training. In general, monitoring trends does not require 
advanced training, whereas teasing out causal inference does.  

    Stakeholders 

   Stakeholders have a vested interest in the results from program evaluation. 
Stakeholders may include the donor agency, the managerial and front-line staff 
of the implementing organization, the benefi ciaries from the program, and other 
community members, among others. The interests of different stakeholders often 
diverge, creating a challenge for the evaluator trying to address the needs of 
these different groups. 

   It is essential for the evaluator to work closely with these diverse stake-
holders from the design stage through the presentation of fi nal results. (Some 
stakeholders will want to be more involved than others, but most will appreci-
ate the opportunity to be included.) Such involvement from the start increases 
the chances that these diverse groups will accept and  “ own ”  the fi nal results. 
Working with stakeholder groups can be particularly important in evaluating 
programs among marginalized groups that may have distrust for persons in posi-
tions of authority, especially where the stakeholders ’  work or life circumstance is 
highly stigmatized if not illegal.  

    Objectives and indicators 

  The fi rst question to address in designing an evaluation is: what is the objective 
of the intervention? The program objective is a determining factor in the choice 
of indicators to be used, the population to be involved in the evaluation, and 
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the study design. It is useful to develop a conceptual framework (often called 
a logic model) that illustrates how a given intervention is expected to achieve 
the stated objective of the program, for both evaluative and programmatic pur-
poses (e.g., developing consensus among all stakeholders regarding what the 
program is expected to do). For example, if the objective of a given program is 
to increase the utilization of VCT (Voluntary Counseling and Testing) services, 
then the conceptual framework should refl ect the pathway of changes one would 
expect leading up to the actual act of getting tested (e.g., knowledge of the ben-
efi ts, knowledge of the source of service, attitudes regarding getting the service, 
access, cost, self-effi cacy, overcoming stigma). These concepts on the conceptual 
framework infl uence the selection of indicators used in tracking results related to 
the effectiveness of the intervention.   

    Types of summative evaluation 

  This chapter focuses on three types of summative evaluation that are widely used 
to track progress and measure impact. To understand how these categories fi t into 
the grand scheme of evaluation, it is useful to review a framework developed by 
 Rugg  et al . (2004)  (see  Figure 21.1   ). The three categories described in this chap-
ter correspond to the top two levels on the Rugg diagram, as follows: 

    1.     Monitoring and evaluating national programs (Rugg’s terminology): 
       ●      monitoring utilization (e.g., VCT, PMTCT)  
       ●      evaluating interventions at multiple levels     

    2.     Determining collective effectiveness (Rugg’s terminology): 
       ●      monitoring outcomes at the national level       

   For each of these three categories of evaluation, we discuss the purpose and 
importance of this type of M & E; key indicators; common approaches to data 
collection and study designs, and illustrative examples from both the United 
States and developing countries. 

    Monitoring service utilization (e.g., VCT, PMTCT) 

   Service statistics are often the most basic measure of  “ results ” , because they 
capture what is occurring in the service delivery sites related to HIV preven-
tion. Moreover, most health delivery services collect these data as part of routine 
management, and thus the data are relatively inexpensive to obtain (as compared 
to population-based surveys). 

  These data are useful to establish trends over time (e.g., increases in the uptake 
of VCT). They also serve to compare performance across districts or other units 
of analysis. 
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    Indicators 

  The most appropriate indicators depend on the nature and objectives of the 
service. For example, if the service is VCT testing, then the key indicator is the 
number of VCT tests carried out. An important variation on this is the percent-
age of VCT conducted in which the person returns to receive the test results. 

   In the case of programs designed to prevent the transmission of HIV from 
mother to child, leading indicators include: 

●      percentage of pregnant women tested for HIV;  
●      percentage of seropositive women that deliver an HIV-negative baby.    

   Indicators of service utilization have two major limitations. First, they are 
 “ numerator data ”  – that is, we may know that country X conducted 100,000 
VCT tests, but this statistic has relatively little meaning as an absolute number 
if we don’t have some sense of the  “ denominator ”  (to obtain a rough estimate 
of the percentage of the population that has been tested). In countries with good 
census data, it is often possible and useful to convert these numerator data to 
percentages based on estimates of the population size among the relevant group. 

Determining
collective
effectiveness

Monitoring and
evaluating
national
programs

Understanding
potential
responses

Problem
identification

Outcomes
and impacts
monitoring

Are collective efforts being implemented on a large 
enough scale to impact the epidemic 
(coverage; impact)? Surveys and Surveillance

Are interventions working/making a difference?
Outcome evaluation studies

Are we implementing the program as planned?
Outputs Monitoring

What are we doing? Are we doing it right?
Process monitoring and evaluation, quality assessments

What interventions and resources are needed?
Needs, resource, and response analysis and input monitoring 

What interventions can work (efficacy and effectiveness)? Are we doing the right things?
Special studies, operations research, formative research and research synthesis 

What are the contributing factors? Determinants  research

What is the problem? Situation analysis and surveillance

Outcomes

Outputs

Activities

Inputs

Figure 21.1            A public health questions approach to HIV/AIDS M & E.   Source:  Rugg
et al . (2004) , reproduced with permission.    
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   Second, the proliferation of indicators across agencies, countries and pro-
grams is mind-boggling. To date, some 18 HIV/AIDS indicator manuals are in 
circulation; they contain over 400 indicators, many of which relate to service 
utilization.

    Data collection/study design 

  Data collection takes the form of collecting information at each service delivery 
point and aggregating it over time (e.g., monthly, quarterly, annual reports) or up 
the levels of the system (e.g., county/state/national or district/province/national). 
In most cases the data are presented in descriptive form to illustrate trends over 
time, across geographical units or by type of service. However, service statistics 
collected at regular intervals (e.g., by month, quarter or year) lend themselves 
to time-series analysis. If an identifi able intervention has taken place at a given 
point in time, these data may allow for some causal inferences.  Figure 21.2    
presents the data on condom sales in Ghana before and after the start of the com-
munication campaign ( “ Stop AIDS Love Life ” ). Although we can not rule out 
the effects of  “ history ”  – some other event unrelated to the campaign that may 
have infl uenced the outcome – the fi ndings present fairly plausible evidence that 
the campaign infl uenced behavior. 

    Examples from the US context 

  In the United States, the Centers for Disease Control and Prevention (CDC) have 
developed two systems for the purposes of collecting service utilization or out-
put data. One system is devoted to the tracking of the delivery of HIV counseling 
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and testing services in CDC-funded sites. This system utilizes client-level forms, 
which can be completed easily by the service provider and then scanned in via 
optical readers to allow for data analysis. These forms are colloquially referred 
to as the  “ CT bubble forms ”  because they involve fi lling in small circles to indi-
cate client characteristics. The bubble forms provide information that can be 
aggregated at the site, state and national levels ( CDC, 2006a ). Indeed, the CDC 
issues an annual report which summarizes the number of persons receiving HIV 
counseling and testing via their funded programs; further, this report summarizes 
(among other factors) HIV serostatus results, client testing history, client risk 
behaviors, as well as client socio-demographics. Moreover, the form assesses 
whether an individual client returns for his or her result. While this information 
is basic, it is extremely useful. It provides local and national information that can 
guide service delivery choices related to service targeting, need for scale-up, and 
quality improvement. 

  A second system, knows as PEMS (Program Evaluation and Monitoring 
System) is now being fully implemented by the CDC. PEMS is designed to mon-
itor key indicators of importance to the CDC (and the nation). These indicators 
include a variety of aspects of the delivery of specifi c types of HIV prevention 
services, as well as information about community planning, capacity building, 
reporting compliance, and surveillance activities. According to the CDC’s web-
site, PEMS was rolled out in segments between 2004 and 2006 ( CDC, 2006b ). 
PEMS collects and reports individual clients ’  service receipt experiences, as well 
as organizational characteristics. Further, PEMS allows evaluators to compare 
actual services delivered to the service delivery goals of local organizations/
communities. The process information addresses basic questions of accountabil-
ity (i.e., who got what type of service, when, where and how). The matching of 
service delivery information to planning targets allows for mid-course correc-
tions to improve the effectiveness of the resources being utilized at a local level 
(and in the aggregate, nationally).  

    Examples from the developing country context 

   In the developing world, one widely known set of service utilization measures is 
the PEPFAR (the President’s Emergency Plan for AIDS Relief) indicators, which 
are required of countries receiving US government funding for HIV/AIDS. The 
policy of  “ Three One’s ”  (one policy, one program and one M & E system) has led 
to efforts to  “ harmonize ”  indicators – that is, develop a common set of indicators 
that different donors are willing to accept. 

   PEPFAR is the major source of funding for HIV/AIDS programming in 
developing countries (The White House, 2007). As a requirement for receiving 
PEPFAR funding, countries receiving at least US$ 1 million must report at least 
annually on a series of 46 indicators of service utilization (also termed  output-
level indicators ); the 15 focus countries must report semi-annually. Most of these 
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are program-level indicators that measure some aspect of service utilization, fall-
ing into one of four categories: number of organizations that provided TA (tech-
nical assistance), number of service outlets, number of individuals served, and 
number of people trained. The guidelines for reporting on these indicators give 
explicit instructions to avoid double-counting (e.g., individuals and sites). Also, 
the guidelines differentiate  “ downstream funding ”  (direct support of activities 
that can be associated with counts of uniquely identifi ed individuals receiving 
treatment, care or support at a unique service delivery point that receives USG 
funding) from  “ upstream support ” , which refers to funding for capacity building 
and service strengthening that occurs apart from or at higher levels than specifi c 
service delivery points.    

       Evaluating interventions at multiple levels 

   Comprehensive interventions designed to curb the AIDS epidemic require mul-
tiple levels of interventions, consistent with the social ecological framework. 
A range of evaluation tools exists to track progress and measure change at these 
different levels. Ultimately, change must occur at the individual level to halt 
the spread of HIV/AIDS. While the interventions designed to bring about that 
change operate at different levels, the indicators used to measure this change are 
often the same – that is, the behavioral practices most directly linked to prevent-
ing the transmission of HIV (e.g., abstain from sex, reduce the number or avoid 
concurrency of partners, use condoms, avoid contaminated needles). 

  A framework for levels of causation of HIV incidence described by  Sweat and 
Denison (1995)  is useful in outlining the multiple levels at which interventions 
can take place. This framework includes four levels: superstructural, structural, 
environmental and individual ( Sweat and Denison, 1995 ). Superstructural inter-
ventions happen at the international or national level, resulting in changes to 
overarching issues such as poverty that may then reduce the incidence of HIV 
infections indirectly. Empirical research supports the link between poverty and 
high rates of HIV. Yet relatively few HIV prevention programs target poverty as 
the means of reducing HIV, but rather focus on the proximate determinants (and 
thus we don’t discuss evaluation of such interventions in this chapter). Structural 
interventions refer to changes at a macro-level – such as legislation or policies – 
that deter harmful practices somewhat independently of the volition of the indi-
vidual (e.g., policies requiring and enforcing 100 percent condom use among 
brothel owners in brothels). Environmental or institutional interventions aim to 
change the behavior of groups by creating an environment in which people make 
decisions more conducive to healthy behaviors (e.g., making condoms more 
available, improving care for STIs, reducing stigma). These types of interven-
tions aim to infl uence behavior of an individual by capitalizing on existing con-
textual dynamics. And fi nally, individual-level interventions target the behavior 



Evaluating HIV/AIDS Programs in the US and Developing Countries

579

of persons within a given society or population, within the environment in which 
their behavior occurs. 

  Evaluations of program effectiveness attempt to determine a causal relationship 
between the intervention and the outcome, be it among a population or subgroup 
in a defi ned geographical area or among a group of clients at the program level. 

    Indicators used to track progress 

   In the context of research studies or clinic-based evaluations, it has been possible 
to use HIV incidence or prevalence as the outcome measure. Indeed, the public 
health specialists increasingly call for biological markers as outcomes in HIV 
program evaluation. However, the vast majority of evaluations of fi eld-based 
programs to date – across the different levels of intervention – have used behav-
ioral outcomes. The indicators relate directly to the program objectives and may 
include psycho-social factors ( “ initial outcomes ” ), although most program man-
agers and donors are far more interested in changes in actual behavior ( “ inter-
mediate outcomes ” ) – for example: 

    1.     Initial (psycho-social) outcomes: 
       ●      knowledge of where to get tested for HIV  
       ●      confi dence (self-effi cacy) to be able to negotiate condom use  
       ●      correct knowledge about HIV transmission     

    2.     Intermediate (behavioral) outcomes: 
       ●      percentage of young people aged 15–19 that have yet to initiate sexual 

relations
       ●      percentage of women aged 15–49 that have had only one sexual partner in 

the past 12 months  
       ●      percentage of men aged 15–19 that used a condom at last sex with a casual 

partner  
       ●      percentage of injection drug users reporting the use of sterile injecting 

equipment the last time they injected       

   For certain concepts (e.g., knowledge of HIV/AIDS, stigma), evaluators often 
use composite indices made up of several individual items. For example, one 
composite indicator for stigma developed in connection with the Demographic 
and Health Survey (DHS) includes four items measuring the respondents ’  atti-
tudes of acceptance toward people with HIV in different settings ( Measure DHS, 
2007 ). It is useful to adopt indices that have been developed and tested by other 
credible sources (e.g., the DHS) as a means of increasing comparability and 
ensuring reliable instruments. 

  To illustrate the point that the same indicator may be applicable in evaluating 
interventions at different levels of the social ecological framework, we take the 
example of condom use. For example, the following three interventions operating 
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at different levels could all use the same outcome indicator, such as condom use 
at last sex: 

    1.     100 percent condom brothels (structural)  
    2.     Access to AIDS prevention at worksites (environmental)  
    3.     Clinic-based HIV VCT (individual).    

    Data collection/study design 

  To test for a causal relationship between the intervention and the outcome, evalua-
tors use experimental designs, quasi-experimental designs and/or advanced analytic 
techniques to tease out causal inferences ( Fisher and Foreit, 2002 ). The gold stand-
ard for establishing causality in clinical medicine is the true experimental design 
(often referred to as a randomized controlled trial, or RCT). This design lends itself 
to situations where it is possible to randomize individuals, communities, schools, 
clinics, or similar units of analysis to treatment groups, which is often  not  the case 
with  “ full coverage programs ”  intended to reach all members of the population. 

   In a chapter on program evaluation, it is useful to differentiate between two 
types of RCTs. One involves applying an experimental design to an actual pro-
gram that is operating in a given population to determine its effectiveness in 
achieving its objective (e.g., to increase the number of HIV tests performed in a 
given clinic, to improve client satisfaction through special training of personnel). 
The evaluation takes place in the context of an ongoing program under normal 
conditions. The second involves pilot-testing a new approach which, if shown to 
be effective, may be introduced into the program or replicated more widely. We 
would consider this second type of RCT to be research (or operations research), 
rather than program evaluation  per se . The three community-based trials on male 
circumcision in South Africa, Uganda and Kenya would fall in this category, as 
would much of NIH-funded research on interventions. 

  With regard to data collection, surveys can be administered in several differ-
ent ways, depending on what is most appropriate for the setting and the people 
participating. ACASI (computer-assisted interviewing) is a useful method when 
asking sensitive questions, but may not be appropriate among people unfamiliar 
with computers. 

   Face-to-face interviewing allows the interviewer to assure that the partici-
pant understands the questions but may introduce social-desirability bias, while 
self-administered surveys may reduce such bias but introduce issues in survey 
comprehension.

    Examples of interventions at the different levels 

   Sweat (2006)  coordinated an ambitious project, involving numerous colleagues, 
to review the literature and conduct some meta-analyses on a variety of different 
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HIV prevention approaches in developing countries (e.g., mass media, VCT, treat-
ment programs, abstinence, psychological support, needle-exchange programs, 
social marketing). This body of work provides the most comprehensive analysis 
of program evaluation results to date. 

   In this section, we highlight several studies that illustrate the different levels 
of evaluation consistent with an ecological approach. 

    Structural-level program 

  An intervention aimed at reducing HIV and STI risks among female commercial 
sex workers in the Dominican Republic compared an environmental-level inter-
vention to a combined environmental- and structural-level intervention. Both 
arms of the intervention promoted consistent condom use among sex workers 
and their partners: the environmental intervention focused on community soli-
darity by working with sex workers and establishment owners, while the com-
bined intervention also included government policies ensuring and regulating 
condom use in the establishments. The results of a cross-sectional survey showed 
that the combined environmental and structural intervention was a predictor for 
consistent condom use among sex workers ( Kerrigan  et al ., 2003 ).  

    Environmental-level programs 

   Several HIV prevention projects in the US have focused on working with par-
ticular subgroups that are at high risk for infection, including injection drug 
users and women involved in commercial sex work. One such intervention car-
ried out in Baltimore city operated at both the environmental and individual 
levels. The project’s environmental component targeted the economic situation 
of drug-using women who were also involved in sex work, while the individual 
component focused directly on reducing risk behavior. This intervention, called 
the Jewel project, combined sessions on risk-reduction and the production and 
sales of jewelry made by program participants. The women participating were 
surveyed at baseline and at 3 months ’  post-intervention, and reported signifi cant 
reductions in median number of sex partners and in receiving money or drugs 
for sex ( Sherman  et al ., 2006 ). 

  Another environmental-level intervention, conducted in the late 1980s, used 
key opinion leaders in gay communities in three cities to reduce HIV risk behav-
ior by modifying community norms. This study, based on the diffusion of inno-
vation theory, randomly allocated one community (Biloxi, Mississippi) to the 
intervention condition with opinion leaders, and two communities to the control 
condition. Bar tenders at 4 clubs identifi ed 22 opinion leaders, who then identi-
fi ed friends to be trained by the study team to be behavior change  “ endorsers ” . 
A total of 39 opinion leaders were trained, and promoted risk-reduction prac-
tices among their peers. Signifi cant decreases were found in a 2-month period in 
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the intervention city in the proportion of men who engaged in unprotected anal 
intercourse and in the number of men with more than one sex partner, while a 
signifi cant increase in condoms use was observed. No such changes were found 
in the comparison communities ( Kelly  et al ., 1991 ).  

    Individual-level program 

  The evaluation of a national roll-out of a primary school HIV prevention pro-
gram in Kenya used a pre- and post-intervention study design (a type of quasi-
experimental design) to measure self-effi cacy, sexual behavior and condom use 
among upper primary-school students receiving the intervention in one prov-
ince. The effects of this intervention were evaluated and understood using a mix 
of quantitative and qualitative methods of the program in the Nyanza Province 
of Kenya. Quantitative surveys and focus-group discussions were conducted 
at baseline and after the program had been delivered in 40 matched schools. 
Signifi cant program effects were found among sexually experienced girls, with 
an increased likelihood of reporting being able to say  “ no ”  to sex. Boys who 
were virgins at the start of the program experienced high condom self-effi cacy 
associated with high exposure to the program ( Maticka-Tyndale  et al ., 2007 ).    

    Tracking outcomes at the national level (based on 
individual behavior or biomarkers) 

   In this case, the  “ intervention ”  is the national program designed to curb the 
spread of HIV. This includes the sum total of activities conducted by all play-
ers – government, NGOs, faith-based and other organizations – that in any way 
contribute to decreasing the transmission of HIV. Although many implement-
ing agencies might not identify themselves as part of the  “ national program ” , in 
fact for evaluation purposes their activities potentially contribute to the outcome 
measure of interest (decreasing HIV prevalence or incidence). This corresponds 
to the  “ determining collective effectiveness ”  on the  Rugg  et al . (2004)  frame-
work in  Figure 21.1 . 

   Many policy-makers, health offi cials and donors are most interested in 
answering basic questions: where do we stand on key indicators, such as HIV 
prevalence by age group or by ethnic group? Is the trend improving or worsen-
ing over time? 

   Data on trends (e.g., HIV prevalence) at the national level inform policy deci-
sions regarding the allocation of resources (for example, the selection of the 
15 countries that received the fi rst round of PEPFAR funding). Trend data also 
provide a measure of success (or failure) to curb the spread of the epidemic at 
the national level and/or by geographical, ethnic or age group. As such, trend 
data on outcomes form a vital part of evaluation of HIV programs. However, 
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because multiple factors contribute to these rates (outcomes), rarely is it possi-
ble to attribute change in a given indicator to a specifi c intervention or program, 
based simply on the trend data. 

    Indicators used to track progress 

   Ideally, evaluators would like to measure the incidence of HIV transmission. 
However, given the challenges of doing so reliably on a representative sample of 
the population at the national level (for logistical, ethical and fi nancial reasons), 
many accept proxy indicators. 

  Two widely used indicators are: 

    1.     Prevalence of HIV among adults 15–49 years old  
    2.     Prevalence of HIV among pregnant women aged 15–24 in antenatal clinics    

   Other useful indicators include percentage of adults aged 15–49 who have been 
tested for HIV (or by subgroup: age, special subgroup, such as pregnant women), 
and percentage of HIV-positive pregnant women receiving a complete course of 
antiretroviral prophylaxis to reduce the risk of mother-to-child transmission 

  With regard to HIV incidence, specifi c research projects have been able to 
collect incidence data at the population level by establishing a surveillance sys-
tem, such as in Mwanza (Tanzania), Masaka and Rakai (both in Uganda) ( Orroth 
et al ., 2005 ). Whereas these data-collection efforts are representative of a given 
population, they fall short of constituting a national sample. 

  The CDC has invested substantial effort in developing tests that can measure 
incidence in cross-sectional population samples; specifi cally, they have applied 
the BED assay in a number of countries. However, this method has not yet pro-
duced the desired level of accuracy, because of the need to determine the  “ win-
dow period ”  in which it is detecting recent infections, and misclassifi cation of 
some late-stage infections and people on ART as recent infections (UNAIDS, 
2005). Methods to adjust for these problems are being developed, but have 
not yet been standardized. Work continues on the development of the BED as 
a means of measuring incidence at the population level, because of the great 
importance attached to being able to measure and track this indicator (J. Stover, 
personal communication 3 March 2008).  

    Data collection/study design 

   Until recent years, the primary source of estimating HIV prevalence in the devel-
oping world was data on the percentage of pregnant women presenting at ante-
natal services who tested positive for HIV. However, in recent years a number of 
countries (30 in sub-Saharan Africa, Asia and the Caribbean since 2001) have 
conducted population-based surveys with HIV prevalence measurement among 
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a representative sample of adult men and women. These surveys, adjusted for 
non-response and other biases, provide improved data to estimate national preva-
lence. However, they do not yield reliable estimates of HIV prevalence among 
populations at higher risk of HIV infection in countries with concentrated epi-
demics or trends ( UNAIDS  &  WHO, 2007 ). 

  To approximate a measure of incidence, researchers have used sentinel site 
data (antenatal clinics) and focused specifi cally on pregnant women aged 15–24. 
This population is largely HIV-negative before the age of 15, and thus prevalence 
among women aged 15–24 tends to capture new infections. Comparative studies 
have shown that extrapolations from sentinel site surveillance tend to overesti-
mate HIV prevalence at the national level when compared with data from popu-
lation-based surveys. For example, data from surveys gave only 80 percent of 
the HIV prevalence yielded by antenatal clinic statistics in both urban and rural 
areas of selected African countries (UNAIDS, 2007a). 

   In the US, the CDC has supported the development of testing strategies (the 
BED assay, cited above) that can be used to detect whether an HIV infection is 
recent ( “ acute ” ) or has occurred some more distant time in the past. This very 
innovative approach utilizes HIV tests with two different levels of sensitivity; 
if the more sensitive test is positive but the less sensitive test is negative, then 
the infection is more likely to be recent. Generally speaking, this is the type of 
approach now being used by the CDC to better estimate HIV incidence in the 
US at the national level; previously, the best available estimate of HIV incidence 
in the US was based on a literature-based, synthetic approach.  

    Examples from the US context 

  In the United States, policy-makers have followed national trends in HIV prev-
alence/incidence with great interest, in order to understand the epidemiology of 
HIV transmission and to track progress in curbing the spread of the epidemic. In 
addition, two projects by Holtgrave and colleagues have sought to demonstrate a 
causal linkage between HIV prevention efforts and HIV incidence in the United 
States, as well as to estimate the associated costs. In the fi rst project,  Holtgrave 
(2002)  estimated what the HIV incidence curve in the US would have been, had 
HIV prevention programs not been in place since the beginning of the 1980s. This 
approach is based on economic analysis, and involves constructing a  “ counterfac-
tual ” . The counterfactual is then compared to what has been observed. The differ-
ence between the observed and counterfactual HIV incidence curves in the US 
allows for an estimation of the number of HIV infections prevented by the pre-
vention programs delivered. The best available estimates indicate that in the US, 
between 1985 (the time when new infections peaked in the US) and 2000, HIV 
prevention efforts in the nation averted between 200,000 and 1.5 million HIV 
infections. Even though the cost of prevention programs during this period was 
just over $10 billion (including federal, state and private sources), the medical care 



Evaluating HIV/AIDS Programs in the US and Developing Countries

585

costs averted by the prevention programs were higher than the service delivery 
costs (i.e., the programs were cost-saving to society). 

   In a second project,  Holtgrave and Kates (2006)  used lag-regression analysis 
to determine the temporal, correlational relationship between annual HIV pre-
vention investments in the US (represented as the CDC’s HIV prevention budget 
adjusted for infl ation) and annual HIV incidence. Trend lines showed a  “ mirror 
image ”  between the CDC’s HIV prevention budget and HIV incidence over the 
course of the epidemic in the US. However, the question remained: is it money 
that drives incidence, or does incidence drive investment levels? The researchers 
sought to answer this two-pronged question. They found that from the beginning 
of the epidemic until the mid-1980s, incidence predicted investment in the fol-
lowing 1 or 2 years; it was as if society were responding to the HIV emergency 
with increasing levels of investment. But beginning in the mid-1980s onward, 
investment began to predict incidence 1 or 2 years hence. This provides corre-
lational evidence that, since the mid-1980s, the nation  “ gets what it pays for ”  in 
terms of HIV-incidence reduction.  

    Examples from the developing country context 

  The most comprehensive trend data for monitoring global progress are the 
UNGASS indicators, which are published once every 2 years to report on the 
epidemic and response. The system includes 25 national-level indicators (in four 
categories: national commitment and action, national programs, knowledge and 
behavior, and impact) as well as four global indicators that track resource allo-
cations. A total of 137 countries submitted indicator data for the 2006 report. 
These indicators inform programmatic decisions, guide reviews of the National 
Strategic Plan, inform resource mobilization efforts (e.g., Global Fund pro-
posal development), serve as an advocacy tool, and report progress toward the 
Declaration of Commitment at the global level ( UNAIDS, 2007b ). 

   Most developing countries have prevalence data, based either on a repre-
sentative sample of the adult population (male and female) or on a sample of 
pregnant women attending prenatal services. Where such data are available on 
a yearly basis over an extended period of time, it is possible to observe trends 
in prevalence (or other indicators) at the national level, as shown in  Figure 
21.3    for Uganda. However, these trends do not in themselves indicate the rea-
sons or causes for the changes over time. Indeed, multiple authors have written 
extensively on the question of what caused the decrease in HIV prevalence in 
Uganda ( Kilian  et al ., 1999 ;  Hogle  et al ., 2002 ; Singh  et al ., 2003;  Stoneburner 
and Low-Beer, 2004 ). Hallert  et al . (2006) used mathematical modeling to dem-
onstrate that the decline in prevalence in Uganda, urban Kenya, Zimbabwe and 
urban Haiti could not have occurred in the absence of safer sexual practices (i.e., 
consistent condom use, median age at fi rst sex, age-specifi c use of condoms, 
age-specifi c mean number of sexual partners in the last year, and age of spouse 
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or last partner). This type of research is extremely useful in understanding the 
dynamics of the epidemic. However, the fi ndings from this study do not show the 
extent to which each specifi c practice changed, or that the change in that practice 
linked to a particular intervention. 

  Tracking trends in prevalence and other key indicators is very useful in deter-
mining the direction of change and in cross-national comparisons, but it does 
not reveal anything defi nitive about the infl uence of programs on these trends. 
However, for policy-makers and program managers less interested in the details 
of casual inference and threats to validity, these trend data often fulfi ll their 
needs for  “ evaluation ” .    

    Major challenges in evaluating HIV/AIDS programs 

  The challenges to evaluating HIV/AIDS programs include issues common to the 
evaluation of social programs in general, as well as some specifi c to HIV/AIDS 
programs. 

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

40

35

30

25

20

15

10

5

0

H
IV

 p
re

va
le

nc
e 

(%
)

A

Kampala Kampala age 15–19 Kampala age 20–24

Other urban Rural

Figure 21.3            HIV prevalence in Uganda: 1985–2000.   Source:  Stoneburner and 
Low-Beer (2004) , reproduced with permission.    
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    Diffi culty of attribution 

  To determine causation (i.e., to establish that a specifi c program or intervention 
caused a measurable change in behavior or health-status outcome), the often 
preferable study design is a randomized control trial (RCT). This type of study 
design is possible when the researcher can control who does and does not get 
the intervention, either at the individual level or at the community/school/clinic 
level. Yet many HIV/AIDS programs constitute  “ full coverage programs ” , in 
which all members of a given population or subgroup are potentially exposed to 
an intervention (e.g., a mass media program on HIV/AIDS prevention). Quasi-
experimental designs and multivariate analytic techniques allow researchers to 
draw some causal inferences in such situations, but it is diffi cult to isolate the 
effects of a specifi c set of interventions (e.g., all activities that constitute the 
national program) on the key outcome indicators. Hence, there is some tension 
between the ideal study design (if the intervention delivery were perfectly con-
trollable) and the ability to answer urgent, important policy and programmatic 
questions. Indeed, this tension between internal validity threat control and exter-
nal relevance is at the forefront of HIV evaluation challenges. 

   One group that is grappling with the issues of measuring impact in HIV pre-
vention programs at the national level is the Technical Evaluation Reference 
Group (TERG) of the Global Fund. Specifi cally, the group will collect and ana-
lyze primary data in eight countries, as well as analyzing secondary data in 12 
countries to assess the reduction in the burden of HIV, tuberculosis and malaria 
associated with the collective scale-up of prevention and treatment activities by 
all partners. This analysis will use data from surveys, surveillance, research stud-
ies, service statistics, vital statistics, fi nancing and administrative records; it will 
include synthesis and modeling (Social  &  Scientifi c Systems, Inc., 2006). This 
remains an extremely ambitious task, and the results are not yet forthcoming. 

  The CDC and NIH have also assembled working groups to address the issues 
of causal attribution for studies in fi eld settings, and they share a common theme. 
Both are attempting to uphold the highest standard of scientifi c rigor, but recog-
nize that at times a randomized controlled trial is impossible (e.g., the interven-
tion cannot be randomized), prohibitively expensive or ethically problematic. 
Hence, rigorous designs are needed to help protect against threats to internal 
validity while at the same time offering excellent external validity. The NIH and 
CDC seek in these papers to offer highly rigorous alternatives to the RCT ( Des 
Jarlais et al ., 2004 ;  West  et al ., 2008 ).  

    Dearth of evaluation using cost data 

  Although most intervention programs track cost data as part of program man-
agement, often such information is not available in a form that lends itself to 
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cost analysis. Alternatively, the data exist but researchers do not take advantage 
to apply any form of cost analysis to a given evaluation. One possible reason 
has been the diffi culty of simply measuring program effectiveness; researchers 
have not taken the additional step of determining cost-effectiveness or return 
on investment (ROI). However, this is beginning to change.  Hornberger  et al . 
(2007)  carefully reviewed the literature on cost–utility analyses in HIV/AIDS. 
They found 106 papers that met basic standards of scientifi c rigor. Of these, 26 
were dated 1997 or earlier; the other 80 were published in 1998 or later. Hence, 
the fi eld has seen a relative explosion of growth in this arena in the past dec-
ade, although the majority of these papers relate to developed countries. What 
remains is for further uptake of well-accepted standards of economic evaluation 
practice into HIV/AIDS studies (Bertrand and Hutchinson, 2006; Holtgrave, 
2006). HIV/AIDS does pose some special challenges for economic evaluation. 
For instance, Holtgrave has noted that many HIV/AIDS programs are focused 
toward racial/ethnic minority communities, and some economic evaluation 
techniques, if not carefully applied, could introduce methodological discrimina-
tion (e.g., using a life table for African-American populations in the US would 
seem to indicate that preventing an infection in an African-American rather 
than a white person would save less years of life and thereby be less cost-effec-
tive). This type of methodological discrimination is, of course, to be avoided 
( Holtgrave, 2004 ).  

    Lack of a single behavioral indicator that links 
to HIV incidence 

   Evaluators would ideally like to measure the objective of HIV/AIDS preven-
tion programs: (reducing) incidence. As described earlier, measuring  incidence
is very diffi cult for fi nancial, logistical and ethical reasons, and thus many use 
prevalence  as a proxy. 

   In addition, evaluators would like to identify an indicator (or cluster of indica-
tors) that satisfactorily captures behaviors that link to the long-term outcomes 
(e.g., incidence or prevalence). For example, in the fi eld of family planning, con-
traceptive prevalence is highly correlated with fertility rates (except in countries 
with a high level of abortion). As such, this indicator of a behavioral practice 
represents an excellent measure for evaluating program effectiveness. By con-
trast, in the case of HIV/AIDS, no single behavioral indicator comprehensively 
captures or predicts with certainty HIV prevalence or incidence. As a result, 
evaluators use multiple indicators to capture different aspects of program effec-
tiveness. The data collection is far more onerous and the results far less satis-
fying than if a single behavioral indicator linked strongly to HIV incidence (or 
prevalence). This problem does not have any quick  “ methodological fi x ” , but 
rather refl ects the nature of the epidemic.   
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    Conclusion 

  Throughout the world, and even in some relatively low-prevalence countries like 
the US, we see the occurrence of HIV infection every minute. Even in the era of 
HAART, multiple people die hourly of AIDS in far too many nations. Sadly, this 
occurs even though we have outstanding tools already at our disposal to prevent 
and treat this deadly disease. What we need to know is how better to target and 
scale-up our evidence-based tools; strong program evaluation can help us to do 
just that. It is not overstating the case to assert that rigorous program evaluation 
can literally save lives.  
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Cynthia M. Lyles   and     Sevgi O. Aral   

 We should be winning in HIV prevention. There are effective means to prevent 
every mode of transmission; political commitment on HIV has never been stronger; 
and fi nancing for HIV programs in low-and-middle income countries increased six-
fold between 2001 and 2006 . . . .  If comprehensive HIV prevention were brought to 
scale, half of the infections projected to occur by 2015 could be averted. 

 (Global HIV Prevention Working Group; June 2007) 

  Since the recognition of human immunodefi ciency virus (HIV) as the cause of 
acquired immune defi ciency syndrome (AIDS), considerable resources – both 
human and economic – have been allocated to the development and evaluation 
of effi cacious interventions to halt the transmission of the virus and the progres-
sion of the disease. For an even longer period, researchers have worked to develop 
and evaluate effi cacious interventions to prevent the transmission of other sexu-
ally transmitted pathogens and to treat and cure the diseases caused by them. The 
interventions studied have included behavioral interventions, medical treatments, 

591

             Adapting successful 
research studies in 
the public health 
arena: going from 
effi cacy trials to 
effective public health 
interventions

  22 



  Kevin A.   Fenton  ,     Richard J.   Wolitski  ,     Cynthia M.   Lyles   and    Sevgi O.  Aral

592

vaccines, vaginal microbicides and male circumcision. A recent review of trials of 
interventions to prevent sexual transmission of all sexually transmitted infections 
(STI), including HIV, identifi ed 83 trials of individual-, group- or community-
level interventions and concluded that although many interventions have been 
found to be effective against STI, including HIV, too few have been replicated, 
widely implemented or carefully evaluated for effectiveness in other settings 
( Manhart and Holmes, 2005 ). 

  In order to stop the spread of an infection in populations, the right intervention 
must be delivered to the right people at the right scale, the delivery of interven-
tions must be sustained, and the adherence of individuals must be ensured. The 
gap between the development and evaluation of an effi cacious intervention and 
the implementation of the correct mix of interventions at the right scale in popu-
lations, so as to achieve population-level impact, is considerable. 

  Even in the case of individual-level biomedical interventions, such as drug 
therapy, effi cacy under clinical trial conditions may differ importantly from effec-
tiveness in real-life, usual clinical conditions. A number of factors may contrib-
ute to differences between effi cacy under ideal trial conditions and effectiveness 
under real-life conditions. Many people may be screened before a few who fi t the 
inclusion criteria are chosen to be included in a study, yet the results of the study 
are often applied to the very people who were excluded ( Marley, 2000 ). The pop-
ulation studied in drug trials tends to be young, male and white; individuals tend 
to suffer from a single condition and use a single treatment. Most patients do not 
fi t the description of study populations. They often have multiple illnesses, take 
multiple medications, and may be younger or older or of a different gender or 
ethnicity than trial subjects. A treatment is effective if it works in real life in non-
ideal circumstances. In real life, medications will be used in doses and frequen-
cies which were never studied, and in patient groups which were never assessed 
in the trials. Drugs may be used in combination with other medications that have 
not been tested for interactions. As  Marley (2000)  comments,  “ Effectiveness can-
not be measured in controlled trials, because the act of inclusion into a study is 
a distortion of usual practice ” . It is important to note that drugs are licensed for 
use based on the results of controlled trials, but withdrawn from use because of 
observational data that would not be acceptable for licensing purposes. The gap 
between effi cacy and effectiveness of interventions may be even wider for social 
and behavioral, group- or community-level interventions. 

    Evaluating effi cacy, effectiveness, and impact of 
biological interventions on HIV and STI incidence 

  The strongest evidence for the effi cacy of an intervention is provided by rand-
omized controlled trials (RCTs) with appropriate controls and randomization 
algorithms, adequate statistical power, and appropriate statistical analysis 
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( Kramer, 2003 ). Randomized trials have been generally accepted as the gold ref-
erence standard not only for biomedical interventions but also for behavioral and 
social interventions ( Oakley, 2000 ). Some experts, while accepting RCTs as the 
gold standard in the evaluation of medical technologies (such as medications and 
vaccines), suggest that randomized trials may not be the most appropriate evalu-
ation approach for public health interventions ( Barreto, 2005 ). Randomized trials 
evaluating intervention effects on HIV incidence are diffi cult to conduct; nearly 
all such trials have failed to show protection from HIV infection, and a few bio-
medical interventions have shown increases in risk of HIV acquisition ( Gray and 
Wawer, 2007 ). In some of these trials, the intervention itself was not effi cacious 
or was potentially harmful ( Pitisuttithum  et al ., 2006 ;  Check, 2007 ). Other trials 
assessed the effi cacy of intercourse-related interventions such as condoms, dia-
phragms or microbicides, and compliance with intercourse-related interventions 
is often poor ( Gray and Wawer, 2007 ). 

  Compliance is also poor with other user-dependent interventions. A trial of 
daily tenofovir pre-exposure prophylaxis (PREP) reported product use for only 
69–74 percent of study days ( Peterson  et al ., 2007 ). More recently, a trial of a dia-
phragm and lubricant gel, with condoms, failed to show effi cacy; HIV incidence 
was not lower in the intervention group compared to the control (condoms only) 
group ( Padian  et al ., 2007 ). In this study, compliance with self-reported use of the 
diaphragm and gel was around 73 percent. In addition, self-reported condom use 
at last intercourse was substantially higher in the control (85 percent) compared 
to the intervention (54 percent) group. Poor compliance (or adherence) compro-
mises statistical power of an experimental design to show effi cacy. It is noted that 
assessment of a user-dependent method of prevention is driven by both effi cacy 
and actual use of the product ( Padian  et al ., 2007 ), and by the effects of using 
the product on other protective or risk behaviors ( Gray and Wawer, 2007 ). Often 
the use of one prevention method results in discontinued use of other prevention 
methods, referred to as risk compensation. Condom migration (reduction in con-
dom use following microbicides introduction) is a well-known example of this 
phenomenon.

  The importance of adherence to intervention in the evaluation of biomedical 
intervention effi cacy has become increasingly clear in recent years as additional 
effi cacy trials of HIV prevention have failed to decrease HIV acquisition. These 
fi ndings suggest that one-time, provider-delivered interventions that are tempo-
rally removed from sexual arousal and intercourse may be more successful in 
decreasing HIV acquisition. Male circumcision is one example of such interven-
tions, and has been shown to be effi cacious in three randomized trials ( Auvert 
et al ., 2005 ;  Bailey  et al ., 2007 ;  Gray  et al ., 2007 ). 

  Adherence is an important issue in the evaluation of effi cacy of interven-
tions, but it is not the only one. Recruitment of study subjects, retention of 
study subjects through the course of the trial, adequate coverage for follow-up 
measurement, and avoidance of contamination between intervention and control 
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conditions are all important parameters which, if not adequately implemented, 
may threaten successful measurement of effi cacy. 

  Cluster-randomized trials, where pairs of groups or sometimes whole com-
munities are randomly assigned to intervention and control conditions, intro-
duce additional concerns in the measurement of intervention effi cacy. Population 
movements which threaten the  “ closed population ”  status of clusters, population 
movement between intervention and control communities, and contamination 
across intervention and control communities emerge as important considerations 
in this context ( Hayes  et al ., 2000 ). 

  Evaluation of intervention effectiveness in real-life conditions often involves 
a different set of important parameters. Effectiveness of an effi cacious interven-
tion in real-life settings is infl uenced by fi delity to the original intervention, adap-
tation of the intervention to the particular population or context as needed and 
without sacrifi cing fi delity, achievement of adequate scale-up, maintenance of 
the intervention over time, and uptake of the intervention by the target population 
(Rietmeijer and Gandleman, 2007). A focus on effectiveness in real-life situations 
necessarily shifts attention from internal validity as the predominant concern 
(which is the case in effi cacy trials) to external validity. Recently, public health 
literature has refl ected an increasing interest in effectiveness of interventions. 
One example of such interest is the RE-AIM model ( Glasgow  et al ., 2003 ). The 
RE-AIM model includes Reach, Effectiveness, Adoption, Implementation and 
Maintenance as its key dimensions; it is a multidimensional conceptual model 
that intends to focus attention on important steps and key elements in the suc-
cessful translation of research to practice. Evaluation of effectiveness involves 
monitoring the key parameters of program evaluation, including inputs, activities, 
outputs and outcomes. 

  Evaluation of the impact of interventions at the population level is more com-
plicated.  “ Impact ”  is not clearly defi ned in the literature, and the defi nition appar-
ently varies across authors. Most experts in the fi eld agree that impact refers to 
the overall effect of an intervention at the population level, including direct effects 
on persons exposed to the intervention and indirect effects on others in the com-
munity whose health outcomes are affected by the health outcomes of persons 
exposed to the intervention ( Aral, 2007 ). Thus, following wide-scale implanta-
tion, population-level impact of an intervention depends on coverage; the mag-
nitude of indirect effects which may vary by the characteristics of the population 
and the transmission dynamics of the infection. In the STI/HIV area, prevention 
impact has been defi ned as a function of the effi cacy of the intervention in a spe-
cifi c subpopulation, the contribution of the specifi c subpopulation to the health 
outcome of the population, and the achieved effective coverage of the interven-
tion in the specifi c subpopulation ( St Louis and Holmes, 1999 ). 

  Evaluation of the population-level impact of an intervention is complicated, 
since at any point in time multiple interventions are implemented to curb the 
spread of HIV or other STI. It is diffi cult to attribute any changes in HIV incidence 
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or prevalence to any one intervention. In the presence of multiple interventions, it 
is important to consider synergistic or antagonistic interactions between interven-
tions, potential duplication across interventions, potential saturation, incremental 
impact of each additional intervention, and the potential for diminishing marginal 
returns ( Aral  et al ., 2007 ). Recently, broader scope approaches to public health 
evaluation and health impact assessment have been proposed ( Cole and Fielding, 
2007 ). Health impact assessment (HIA) is a combination of methods to exam-
ine formally the potential health effects of a proposed policy, program or project. 
Over the past decade, it has received attention internationally as a cross-sectoral 
approach to promoting health ( Cole and Fielding, 2007 ). 

    Evaluating effi cacy, effectiveness, and impact of 
behavioral interventions on HIV and STI risk behavior 

  Because of the many challenges described above, the majority of trials of HIV 
behavioral interventions have evaluated the effi cacy of these interventions on 
self-reported behavioral outcomes. Laboratory- or clinically-based assessments 
of HIV/STI outcomes have been coupled with self-reported data in a number of 
studies. However, this remains the exception rather than the norm due to the large 
numbers of participants that are needed to ensure adequate statistical power. 

  The effi cacy of behavioral interventions to prevent HIV/STI risk behavior, and 
in some cases STI incidence, has been demonstrated in multiple qualitative and 
quantitative reviews of rigorously evaluated HIV behavioral interventions (e.g., 
Kalichman et al ., 1996;  Manhart and Holmes, 2005 ;  Albarracin and Durantini, 
2006 ;  Noar, 2008 ). These reviews have shown that behavioral interventions reduce 
risk behaviors in a wide range of populations, including drug users ( Semaan  
et al ., 2002 ), heterosexual adults ( Neumann  et al ., 2002 ), sexually active adolescents 
( Mullen  et al ., 2002 ), men who have sex with men ( Johnson  et al ., 2002 ;        Herbst  
et al ., 2005, 2007a ), African-Americans ( Darbes  et al ., 2003 ), Hispanics ( Herbst 
et al ., 2007b ), STD clinic patients ( Crepaz  et al ., 2007 ) and persons living with 
HIV ( Crepaz  et al ., 2006 ;  Johnson  et al ., 2006 ). Although data are limited for some 
populations, a number of reviews and meta-analyses have also demonstrated the 
ability of behavioral interventions to reduce STI acquisition ( Neumann  et al ., 2002 ;  
Manhart and Holmes, 2005 ;  Crepaz  et al ., 2006 ;  Noar and Zimmerman, 2008 ). 

  Based on the strength of this evidence, the Centers for Disease Control and 
Prevention (CDC) and other organizations have recommended the implementa-
tion of effi cacious interventions in prevention programs ( Lyles  et al ., 2007 ). In 
addition, the CDC has provided training and technical assistance to accelerate the 
diffusion of these interventions into the practices of providers working in health-
care and community-based settings ( Collins  et al ., 2006 ), and has supported 
increased process and outcome monitoring of prevention programs to better 
assess the effectiveness of these programs as implemented in the real world. 
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  The CDC’s experience provides insight into the challenges associated in mov-
ing effi cacious behavioral intervention into program practice and the numer-
ous issues that may affect the effectiveness and impact of these interventions. 
We focus our attention on these issues and challenges in the remainder of this 
chapter. 

    Promoting the successful implementation of science-
based HIV prevention: the CDC’s approach 

  The core mission of the CDC is to protect the health and safety of people in the 
United States and throughout the world, provide reliable health information, and 
improve health through strong partnerships. As part of this mission, the CDC has 
the lead role in efforts to prevent HIV infection and AIDS in the United States. 
Improving the effectiveness of HIV prevention programs is a key part of these 
efforts. In 2007, the CDC provided approximately $640 million to support a 
range of HIV prevention programs conducted by health departments, community-
based organizations and other entities. The vast majority of this funding is pro-
vided to state and local health departments and community-based organizations 
(CBOs). These agencies use CDC funds to support a range of HIV prevention 
efforts, including HIV counseling and testing, interventions for persons living 
with HIV, and interventions for persons who are at risk of contracting HIV. 

  The allocation of resources provided to health departments by the CDC is 
guided by plans developed by local community planning groups (CPGs). Each 
plan is designed to meet the needs of populations most affected by HIV, and pri-
oritizes specifi c HIV prevention strategies to meet local needs. The plan is respon-
sive to and anticipates the course of the HIV epidemic in the local community, 
assesses and prioritizes local HIV prevention needs, and identifi es science-based 
interventions to meet those needs ( Valdiserri  et al ., 1997 ;  CDC, 1999 ). 

  Early in the HIV epidemic, the urgent need to provide HIV prevention infor-
mation and programs led CPGs to rely on  “ homegrown ”  interventions that typi-
cally had not been rigorously evaluated but were based on theories of behavior 
change, formative research fi ndings, or the developers ’  experience with the target 
population. Since this time, the number of rigorously evaluated HIV prevention 
interventions has grown considerably, but this information is often not readily 
accessible to CPGs and organizations wishing to adopt science-based HIV pre-
vention programs. In the fi rst decade of the epidemic, this information was prima-
rily disseminated through presentations at scientifi c meetings and peer-reviewed 
journal articles. Reports at scientifi c conferences and in scholarly journals make 
information about new prevention technologies available to the research commu-
nity, but do little to make interventions accessible to CPGs, health departments 
and community-based organizations that are responsible for planning and imple-
menting prevention programs ( Goldstein  et al ., 1998 ;        Kelly  et al ., 2000a, 2000b ). 
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  To address this problem, the CDC has developed a range of activities that are 
designed to improve the ability of local CPGs, health departments and community-
based organizations to identify, implement and maintain effective HIV preven-
tion programs. These activities are grounded in a conceptual framework that 
describes the movement of interventions from research to practice ( Figure 22.1   ). 
This framework represents a minor modifi cation of a model originally developed 
by Sogolow and colleagues (2000). Four research-to-practice processes, all of 
which are infl uenced by the context in which they occur, are described by the 
model:

    1.     Research steps that begin with collecting data that inform the development of 
an intervention trial and end with the dissemination of results from the trial  

    2.     Research synthesis  
    3.     Program practice steps that begin with the identifi cation of HIV pre-

vention interventions and end with ongoing activities that support their 
implementation

    4.     Feedback and evaluation data from implementation of intervention activities 
that inform future research and prevention efforts.    

Context
Epidemiological, behavioral, social,

cultural, financial, and political

Research steps

Practice steps

Conduct needs
assessment

Identify
efficacious

interventions

Translate
interventions

Support
dissemination,
adoption, and

adaptation

Provide ongoing
support

Develop study
and obtain

support

Conduct
study

Report or
publish study

Monitoring and evaluation

Research synthesis

Figure 22.1 Research-to-practice framework for intervention research and technology 
transfer.
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  The broader context in which research and prevention activities are conducted 
profoundly affects the development, transfer and implementation of interventions 
that seek to prevent the further spread of HIV. According to Sogolow and col-
leagues (1996: 23), this context includes  “ the biological, behavioral, social, cul-
tural, and political events that infl uence all aspects of the framework ” . The context 
can include priorities established by funding agencies that determine the types 
of research and programs which receive funding, infl uences that affect the types 
of prevention messages or strategies that are employed, changes in the profi le of 
persons most affected by the HIV epidemic, advances in HIV treatment and pre-
vention, and a myriad of other factors. As the context changes and evolves, so too 
must researchers and prevention providers in order to ensure the existence of their 
funded activities, to respond to the concerns of various stakeholders, and to better 
meet the needs of the communities they serve. 

  Research activities are typically undertaken by university faculty in response to a 
need for the development of an intervention to meet unmet needs identifi ed through 
formal or informal needs assessments. The complexity of these assessments can vary 
widely. Ideally, they involve reviews of the research literature, examination of local 
data and programs, and input from key stakeholders such as community members 
and providers who serve the community ( Higgins  et al ., 1996 ). The results of the 
needs assessment provide a foundation for the development of an intervention and 
the design of an intervention trial, and often form the evidence base the researcher 
needs to obtain funding for the full trial. Once the fi nancial and other resources 
needed for the study are obtained, the research is implemented and ultimately
leads to research fi ndings that are reported in peer-reviewed journals, presented at 
professional conferences, or disseminated in other ways. 

  The large number of intervention trials for various populations requires a sys-
tematic process for the distillation of lessons learned from the evaluation of HIV 
interventions. Well-established procedures for conducting systematic reviews of 
diverse research literatures provide the tools that are needed to synthesize this 
information. The rigorous synthesis of this information provides a much needed 
empirical basis for the developing future interventions and understanding the 
effects of existing interventions. The use of meta-analysis allows for the quantita-
tive synthesis of intervention trials to determine their overall effi cacy, assess their 
effi cacy within specifi c subgroups that are at increased risk of HIV infection, and 
identify intervention strategies and characteristics that are most strongly associ-
ated with reductions in HIV risk. 

  In this framework, research synthesis provides a crucial link between research 
and practice by identifying interventions that have been evaluated, and by pro-
viding an empirical basis for comparing the relative effi cacy of interventions and 
the quality of the evaluation methods used. Identifi cation is not as easy as just 
fi nding publications that describe an intervention as having positive outcomes. 
Differences in intervention approaches, the methods used to evaluate various 
interventions, the outcomes used to determine effi cacy, and approaches to data 
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analysis require further critical examination of evaluation results in order to iden-
tify and characterize those interventions with the strongest evidence of effi cacy. 

  Once identifi ed, the next step in the process is the translation of intervention 
materials and procedures into materials and learning activities that give prevention 
providers the tools and skills they need to successfully implement an intervention. 
These materials are often substantially different than those used by researchers 
and their staff in the original evaluation of an intervention, and need to be easily 
understood and used by persons that do not have specialized knowledge of the 
theory and behavior-change principles underlying the intervention. Depending on 
the complexity of the intervention, in-person training may be needed to give pre-
vention providers the knowledge and skills needed to conduct the intervention. 
The successful transfer of effi cacious interventions into program practice often 
requires ongoing technical assistance in order to ensure the success of the inter-
vention and its maintenance over time. Various models exist for providing initial 
training and ongoing support, including structured in-person training, follow-up 
technical assistance at the provider’s location, on-line or telephone-based training 
and technical assistance, and peer-to-peer networking (       Kelly  et al ., 2000a, 2000b ; 
 Collins  et al ., 2006 ;  Hamdallah  et al ., 2006 ;  Peterson and Randall, 2006 ;  Shea  
et al ., 2006 ;  Rietmeijer and Gandelman, 2007 ;  Taveras  et al ., 2007 ). 

  Evaluation of intervention implementation and technology transfer activities 
and the use of the information from evaluation efforts are essential components 
of the research-to-practice framework. Monitoring of program implementation, 
soliciting participant feedback, and assessing the ability of prevention program 
to affect key outcomes (such as behavioral intention, attitudes, and behavior) are 
important not only to improve the delivery of prevention services in a given com-
munity, but also to inform future research and practice steps. This information 
can stimulate the development of new research hypotheses, identify unmet needs, 
or document problems with the structure or content of evidence-based interven-
tions that can be addressed in future research. Feedback from evaluation activities 
also informs program practice by providing information about interventions that 
are feasible in real-world settings – the types of information, training, and support 
that prevention providers need to successfully implement and maintain science-
based programs. Without this feedback, efforts to develop and transfer effective 
HIV interventions will likely fail because they are not responsive to the needs and 
experiences of prevention providers and the communities they serve. 

    Research-to-practice activities in the CDC’s Division of 
HIV/AIDS Prevention 

  At the CDC’s National Center for HIV/AIDS, Viral Hepatitis, STD, and TB 
Prevention, the movement of HIV interventions from research trials to prevention 
programs across the United States is carried out through programs in the Division 



  Kevin A.   Fenton  ,     Richard J.   Wolitski  ,     Cynthia M.   Lyles   and    Sevgi O.  Aral

600

of HIV/AIDS Prevention that seek to better integrate science and practice. These 
programs focus on the identifi cation of effi cacious interventions, development 
of provider-friendly materials needed to implement interventions, training and 
dissemination of effi cacious interventions, technical assistance and capacity-
building, and program monitoring and evaluation. In the following sections, we 
provide an overview of these programs and discuss their role in the process of 
moving research into practice. 

    Prevention Research Synthesis Project 

  In 1996, the CDC established the HIV/AIDS Prevention Research Synthesis 
(PRS) Project to provide an ongoing mechanism for quantitatively assessing the 
effi cacy of HIV prevention interventions, describing characteristics of interven-
tions and studies associated with effi cacy, fi nding interventions with strong evi-
dence of effi cacy, and identifying gaps in intervention research ( Sogolow  et al ., 
2002 ). PRS conducts comprehensive computerized and hand searches of pub-
lished and in press reports that describe the results of HIV intervention trials 
( Lyles  et al ., 2007 ). These searches have yielded more than 500 reports of evalua-
tion studies that assessed the ability of behavioral interventions to reduce HIV or 
STI risk or disease incidence ( Sogolow  et al ., 2002 ;  Lyles  et al ., 2007 ). 

  In order to quantitatively assess the combined effects of these interventions and 
identify those with strong evidence of effi cacy, PRS staff review and code these 
studies using standardized procedures. The codes summarize key information 
about each report, including characteristics of the intervention, the population 
studied, the research design, how well the study was implemented, and the results 
of the study. The codes provide the data for meta-analyses that subject the coded 
information from many different studies to quantitative analyses that summarize 
the effects of HIV/STI interventions and identity intervention and study charac-
teristics that are most strongly associated with signifi cant positive outcomes. 

  In order to identify interventions with the strongest evidence of effi cacy, PRS 
uses criteria that were developed based on reviews of the research literature and 
consultation with national experts ( Sogolow  et al ., 2002 ; Flores and Crepaz, 2004; 
 Lyles  et al ., 2007 ). At present, PRS uses these criteria to determine whether inter-
ventions provide best or promising evidence of effi cacy. Criteria used to establish 
best-evidence of effi cacy include the strength of positive outcomes, quality of the 
study design, quality of the study implementation and analysis (       Lyles  et al ., 2006, 
2007 ). The promising-evidence criteria assess the same domains, but the thresh-
old for satisfying some criteria is relaxed ( CDC, 2007 ). 

  As of August 2007, PRS had identifi ed 49 individual and small-group interven-
tions that met either best- or promising-evidence criteria ( CDC, 2007 ). The inter-
ventions identifi ed by PRS are based on a number of behavior change-theories, and 
use a variety of behavior-change strategies (such as risk assessment, motivational 
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enhancement, skills training) that are delivered in different ways (e.g., individual 
counseling sessions, small groups, educational videos). Most of the interventions 
focus on subpopulations that have been disproportionately affected by HIV, and 
include interventions for heterosexual adults, at-risk youth, men who have sex 
with men, and drug-using men and women, as well as interventions for persons 
living with HIV. A current list and description of these interventions can be found 
at  www.cdc.gov/hiv/topics/research/prs . 

    Replicating Effective Programs Project 

  Materials needed to support the implementation of interventions identifi ed by PRS 
are developed by the Replicating Effective Programs (REP) Project, which began 
in 1996. REP develops plain-language, provider-friendly intervention packages 
that are designed to provide the resources prevention providers need to plan for, 
implement and maintain successful interventions in their communities ( Neumann 
and Sogolow, 2000 ;  Eke  et al ., 2006 ). The intervention packages include: 

●      information that helps agencies decide if a given intervention meets their 
needs and is consistent with their organizational goals and capacity;  

●      an intervention manual;  
●      supporting materials (e.g., video tapes, posters, handouts) that are used when 

conducting the intervention; and  
●      tools and guidance that assist agencies with evaluating and maintaining the 

intervention.    

  REP packages are developed in partnership between CDC staff and the origi-
nal researchers, or organizations they are collaborating with ( Kegeles  et al ., 2000 ; 
 Neumann and Sogolow, 2000 ;  Eke  et al ., 2006 ). The development of these packages 
is typically guided by input from advisory boards that are comprised of prevention 
providers, experienced trainers, members of the population served by the interven-
tion, and other stakeholders. These materials are then pilot-tested by prevention pro-
viders who are naïve to the intervention, to provide feedback on the REP package’s 
usability, clarity, and completeness. This feedback is used to refi ne the materials and 
to develop the fi nal package, which is disseminated in the next research-to-practice 
step by the CDC’s Diffusion of Effective Interventions Project. 

  As of April 2008, 11 interventions had been packaged by REP and 10 addi-
tional interventions were at various phases of the translation or pilot-testing proc-
ess. The interventions packaged by REP address the needs of a wide range of 
populations at risk for HIV, including at-risk women, men who have sex with 
men, injection drug users, incarcerated men, at-risk youth, STD clinic patients 
and persons living with HIV. Additional information about these interventions 
and the REP packages can be found at:  www.cdc.gov/hiv/topics/prev_prog/rep . 
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    Disseminating effective behavioral interventions 

  Merely making the information and tools needed to implement an intervention is 
not suffi cient to successfully diffuse an intervention and ensure that it is delivered 
as intended. The Diffusion of Effective Behavioral Interventions (DEBI) Project 
works to disseminate interventions with best- and promising-evidence of effi cacy 
into prevention practice through national training, technical assistance and capacity-
building ( Collins  et al ., 2006 ). The DEBI Project, which was initiated in 2002,
is based on a bidirectional approach to the research-to-practice process that 
draws on the experiences of researchers, trainers, and prevention providers. 

  The DEBI Project uses multiple strategies to move interventions into practice. 
This process starts with developing a diffusion strategy for each intervention, 
and a marketing strategy. The marketing strategy includes an assessment of inter-
vention needs perceived by prevention providers, and the capacity of potential 
adopters for a given intervention. DEBI interventions are marketed to prevention 
providers through information and resources available on the Internet (see www.
effectiveinterventions.org), satellite- and web-based broadcasts, and presentations 
at national meetings. In addition, adoption of DEBI interventions is encouraged, 
and some cases required, through various CDC recommendations and funding 
announcements.

  Training and technical assistance for 12 DEBI interventions was available as of 
August 2007. Training for each intervention is available nationwide from a vari-
ety of trainers and technical assistance providers that are experienced at working 
with health department and CBO staff, and understand the challenges associated 
with implementing successful prevention programs. At present, DEBI training 
sessions are in-person multiday events that use adult learning principles to give 
participants a clear understanding of the theory and behavior-change principles 
underlying the intervention, familiarize participants with the structure and content 
of the intervention, teach them how to use the intervention manual and materials, 
and provide them with opportunities to develop and refi ne the skills needed to 
conduct the intervention. The structure, content and duration of the DEBI training 
sessions vary considerably, depending on the nature and complexity of the inter-
vention and the level of skill needed to conduct the intervention. As of 30 June 
2007, more than 8600 persons representing 3719 agencies had attended one of 
the 470 DEBI training sessions that have been conducted. 

    Capacity building and technical assistance 

  The successful adoption, implementation and maintenance of HIV prevention 
interventions are signifi cantly improved when local organizations have the expe-
rience, skills and resources needed to implement these interventions, and when 
ongoing support and technical assistance are available ( Miller, 2001 ;  Gandelman 
et al ., 2006 ;  Collins  et al ., 2007 ). Organizations with greater capacity (including 
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well-trained staff with necessary skill sets, prior experience in implementing sim-
ilar interventions, an established track record working with the target population, 
stable fi nancial resources and a supportive management structure) are likely to 
be more successful implementing evidence-based prevention programs than are 
organizations with less capacity. Even when suffi cient organizational capacity is 
present, training and technical assistance play important roles in the successful 
adoption, implementation and maintenance of evidence-based HIV prevention 
interventions. For example, Kelly and colleagues (2000a, 2000b) found that ongo-
ing technical assistance resulted in more frequent adoption and use of evidence-
based interventions than did only providing intervention manuals, or providing 
manuals plus formal training without ongoing technical assistance. 

  In addition to the manuals developed by REP and the training provided by 
DEBI, the CDC supports the implementation and maintenance of evidence-based 
HIV prevention interventions through efforts to strengthen organizational capac-
ity and train prevention providers in core areas and skills, and by providing ongo-
ing technical assistance. These activities are conducted by national, regional and 
non-governmental organizations, contractors and private sector organizations, and 
focus on four priority areas ( Taveras  et al ., 2007 ): 

    1.     Improving the capacity of community-based organizations to develop and 
sustain organizational infrastructures that support the delivery of effective 
HIV prevention services and interventions  

    2.     Improving the capacity of community-based organizations and health 
departments to adapt, implement and evaluate effective HIV prevention 
interventions  

    3.     Improving the capacity of racial and ethnic minority communities and organi-
zations to implement models that will increase access to, and utilization of, 
HIV prevention interventions and services 

    4.     Improving the capacity of community planning groups and health depart-
ments to include HIV-infected and HIV-affect racial and ethnic minority par-
ticipants in the community planning process, and to increase parity, inclusion, 
and representation on community planning groups.    

  The CDC’s HIV capacity-building activities are guided by conceptual models, 
prior research, input from prevention and capacity-building providers, and evalua-
tion results ( Collins  et al ., 2007 ;  Nu’Man  et al ., 2007 ). The approach taken by the 
CDC recognizes the strengths that both capacity-building providers and the provid-
ers of local HIV prevention services bring to HIV prevention efforts, which rejects 
the  “ expert-to-non-expert ”  approach that characterize some technology transfer 
efforts ( Nu’Man  et al ., 2007 ). This is accomplished by the identifi cation and priori-
tization of capacity-building needs in collaboration with local prevention providers 
in order to analyze and categorize these needs, develop strategies to build capacity, 
apply these strategies, and monitor progress and reassess needs over time. 
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    Feedback from monitoring and evaluation 

  The monitoring and evaluation of capacity-building activities and HIV prevention 
programs provide important sources of feedback that are critical for the continu-
ous improvement of HIV prevention efforts. As shown in  Figure 22.1 , the feed-
back from monitoring and evaluation activities should lead to the development of 
new research questions, and evaluation data should be used to inform the delivery 
of HIV prevention programs. Initial evaluation results based on responses from 
52 organizations receiving capacity-building services supported by the CDC indi-
cate that these services were viewed favorably and were perceived to have had a 
positive infl uence on the planning, monitoring and evaluation of local HIV pre-
vention activities ( Nu’Man  et al ., 2007 ). Evaluation of the CDC’s capacity-build-
ing activities has also identifi ed challenges to achieving its goals, including an 
inability to access training in a timely manner; a need for more in-depth training 
on implementing, adapting, and monitoring evidence-based interventions; a need 
to increase the number of skilled capacity-building consultants; and a need for 
culturally relevant materials in Spanish ( Ayala  et al ., 2007 ;  Sheth  et al ., 2007 ). 
This feedback has provided important information that the CDC is using in its 
continuous quality improvement efforts in order to further refi ne its ability to 
strengthen the capacity of local agencies. 

  Key information that helps improve agency capacity and efforts to build this 
capacity also comes from the monitoring and evaluation of HIV prevention pro-
grams and services. Such information allows local providers and funding agen-
cies to identify gaps between intended and actual program delivery, and to assess 
their ability to reach the target audience, the perceptions of intervention partici-
pants, and the effects of HIV prevention programs. A detailed discussion of the 
CDC’s efforts to monitor and evaluate HIV prevention programs is beyond the 
scope of this chapter, but interested readers can fi nd this information elsewhere 
(see  Thomas  et al ., 2006 ). 

    Effectiveness and adaptation 

  Two fundamental issues confront those who seek to use evidence-based inter-
ventions to improve HIV prevention program practice and prevent the further 
spread of HIV in vulnerable communities. These are the ability of interventions 
tested in rigorous trials to yield similar results when implemented in real-world 
settings (i.e., replication and effectiveness), and the ability of these interventions 
to be adapted to meet the needs of local communities and prevention providers 
( Rietmeijer and Gandelman, 2007 ). In research trials, intervention implemen-
tation is carefully monitored (usually by staff who developed the intervention 
and are intimately familiar with the theory and goals behind each intervention 
component), implemented by highly trained staff, and delivered to members of 
a well-defi ned study sample who usually receive monetary and non-monetary 
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incentives for participating in intervention and/or research activities. It cannot be 
assumed that the effi cacy demonstrated in such trials will always translate into 
effectiveness when interventions are used in real-world settings by local preven-
tion providers. 

  Further complicating this issue is the fact that interventions are often adapted 
by local prevention providers, which may also affect effectiveness. Providers adapt 
interventions to meet local needs for a number of reasons ( Miller, 2001 ;  Bell 
et al ., 2007 ), including the fact that interventions do not exist for some groups 
that are disproportionately affected by HIV. Other reasons for adaptation include: 
a need to make the intervention work in the settings that the agency works in; a 
need to adjust to the realities of the staffi ng and resources that are available; and 
a need to adapt existing interventions to address scientifi c advances, emerging 
behavioral trends, or changes in the environmental, social, and cultural contexts 
of the communities being served. 

  Adapting an intervention to improve its relevance for a specifi c population and 
setting may serve to maintain or enhance its effectiveness. However, the limits of 
adaptation and the best way to go about adapting interventions are not currently 
known. Adaptation may threaten the ability of an intervention to achieve reductions 
in HIV risk if core elements responsible for an intervention’s effi cacy are elimi-
nated or substantively changed. The complexity of adapting HIV interventions is 
refl ected in the numerous challenges reported by those who have adapted interven-
tions or studied the adaptation process ( Miller, 2001 ;  McKleroy  et al ., 2006 ;  Bell 
et al ., 2007 ;  Rietmeijer and Gandelman, 2007 ). In response to these challenges, 
researchers have begun to document the adaptation process and are assessing the 
effects of adapted interventions ( Miller, 2001 ; Harshbarger  et al ., 2006;  Hitt  et al ., 
2006 ;  McKleroy  et al ., 2006 ;  Rebchook  et al ., 2006 ;  Bell  et al ., 2007 ). 

  Evaluation research has shown that results achieved in effi cacy trials can be 
replicated and that it is possible for adapted interventions to result in positive out-
comes (e.g.,        Kelly  et al ., 1992, 1997 ;  Kegeles  et al ., 1999 ;  Sikkema  et al ., 2000 ; 
 Jones  et al ., 2005 ;  Somerville  et al ., 2006 ; Villarruel  et al ., 2006). However, eval-
uation research has also shown that this does not always happen. Some studies 
that have sought to replicate adapted or unaltered interventions have not achieved 
positive results (e.g.,  Collins  et al ., 1999 ;  Elford  et al ., 2001 ;  Flowers  et al ., 
2002 ;  Bell  et al ., 2007 ). An illustration of these issues is provided in  Box 22.1   , 
which discusses the experiences of various groups using and adapting the Popular 
Opinion Leader intervention. 

    Emerging issues and challenges 

  There are many challenges faced when translating research into practice. Some of 
the challenges related to technical, organizational and capacity issues have been 
discussed elsewhere ( Neumann and Sogolow, 2000 ). In the fi nal section of this 
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chapter, we discuss those challenges related to selecting the most cost-effective 
EBIs for translation, and the effectiveness and applicability of the packaged EBIs 
once they move into practice. 

    Research synthesis 

  Research synthesis is the critical link between research and practice, and in HIV 
prevention it rigorously summarizes HIV behavioral prevention research fi ndings 
and transforms them into evidence-based recommendations that can be used by 
national, state and local agencies for HIV prevention planning and decision-making 

Box 22.1 Case study: Popular Opinion Leader intervention

The Popular Opinion Leader (POL) intervention was originally developed 
by Jeff Kelly and colleagues for use with gay and bisexual men who fre-
quented gay bars in small cities in the southern United States (Kelly, 2004; 
Kelly et al., 1991, 1992, 1997). In the intervention, popular opinion leaders 
in a well-defi ned target population are identifi ed, recruited, and trained to 
have conversations with their peers that encourage safer sex norms, identify 
the advantages of safer sex, and communicate practical ways to initiate and 
maintain safer behaviors. After initial training, the popular opinion leaders 
meet weekly to improve their knowledge and ability to successfully engage 
their peers in risk reduction conversations. Cues in the environment, such as 
posters and buttons worn by popular opinion leaders, are also key elements 
of the intervention that are used to trigger the risk reduction conversations.

The fi rst POL study, which was conducted in 1989, found that men in the 
intervention city reported signifi cant reductions in unprotected anal inter-
course and multiple sex partners as well as a signifi cant increase in con-
dom use compared to men in two comparison cities that did not receive the 
intervention (Kelly et al., 1991). These fi ndings were later replicated by the 
original researchers when the intervention was introduced in the compari-
son cities (Kelly et al., 1992) and in a larger study of gay men in small cities 
that expanded this research beyond the southern region of the United States 
(Kelly et al., 1997). Since that time, the intervention has been widely dissemi-
nated by CDC as part of its DEBI program and has been successfully adapted 
for other populations in the United States, including low-income women 
(Sikkema et al., 2000), young Latino migrant men (Somerville et al., 2006), 
African-American men who have sex with men (Jones et al., 2005), and men 
in New York City bars frequented by male sex workers (Miller et al., 1998).
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( Lyles  et al ., 2006 ). Although progress has been made with translating research 
into practice, many previously identifi ed EBIs have already been (or are in the 
process of being) disseminated to prevention providers across the nation. Key 
research questions remain, including intervention effectiveness, cost-effectiveness, 
and the effects of adaptation. Looking forward, there will be opportunities to 
strengthen collaboration between the national, state and local prevention agencies 
to evaluate EBIs as they are implemented in practice, and also to synthesize the 
fi ndings from these evaluation studies to build on the current evidence and ulti-
mately maximize the intervention’s effectiveness ( Lyles  et al ., 2006 ).

    Economic issues 

  Despite the ability to provide critical information for decision-making, many 
effi cacy reviews, including the PRS review, have generally not considered eco-
nomic issues in its evidence-based recommendations ( Lyles  et al ., 2006 ). Cost-
effectiveness analyses can, for example, compare the costs, benefi ts or utilities 
of different interventions, or assess the net benefi ts of an intervention at the 
societal level. Information on these economic parameters helps to provide data 
for understanding the return on investment and, consequently, assist decision-
makers in optimizing resource allocation ( Holtgrave and Anderson, 2004; 
  Pignone  et al ., 2005; Lyles  et al ., 2006 ). Critical appraisal of the economics of 
HIV behavioral interventions is underused and will be implemented along with 
future PRS research synthesis activities ( Lyles  et al ., 2006 ). 

    Effectiveness in the community 

  As stated at the beginning of this chapter, effectiveness is the extent to which an 
intervention works in the real world, as opposed to effi cacy, which is the extent 
to which an intervention works under the optimal conditions of a highly control-
led research environment ( Flay, 1986 ). Consequently, the effi cacy of an interven-
tion does not always guarantee its effectiveness in practice ( Flay, 1986 ;  Glasgow  
et al ., 2003 ). The PRS effi cacy reviews are based on the intervention’s effects 
within relatively rigorous and controlled research environments; however, the 
effectiveness of most of these EBIs is unknown ( Lyles  et al ., 2006 ). Experimental 
or quasi-experimental designs are among of the best methods for evaluating these 
interventions, because other factors (such as implementation, fi delity, availabil-
ity and acceptance) can be monitored but will naturally vary given the real-world 
context ( Flay, 1986 ;        Kelly  et al ., 2000a, 2000b ;  Glasgow  et al ., 2003 ;  Lyles  et al ., 
2006 ). Any evaluation component should ideally include high-quality perform-
ance and outcome measures, and a future broad-based evaluation system could 
provide a systematic way to collect outcome monitoring or evaluation data for 
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those organizations with suffi cient funding and capacity to conduct effectiveness 
studies ( Lyles  et al ., 2006 ). 

    Adapting interventions 

  As EBIs are translated into practice, they will be directly applicable and ready for 
immediate implementation by prevention programs ( Lyles  et al ., 2006 ). However, 
several populations at greatest need of effective prevention tools (e.g., MSM of 
color, substance-using MSM, transgendered persons) are not the target or focus of 
the previously identifi ed EBIs ( CDC, 1999 , revised 2001; Kay  et al ., 2003;  Lyles 
et al ., 2006 ) or in the recently identifi ed best-evidence behavioral interventions 
( Lyles  et al ., 2007 ). As a result, there remain many communities for which these 
intervention packages may not be directly applicable, since many social, cultural 
or contextual factors within communities may not be not appropriately addressed 
by the intervention. In these situations, a more effi cient, effective and cost-
effective way to proceed involves adapting the EBI to meet the community-
specifi c unmet prevention needs ( Lyles  et al ., 2006 ). Guidelines on how to adapt an 
intervention have been developed, but have been tested in only a limited 
number of applied research settings ( McKleroy  et al ., 2006 ;  Wingood and 
DiClemente, 2008 ). Operational research on the adaptation process and the effec-
tiveness of adapted interventions in real-world settings should help provide greater 
insights into the best way to adapt interventions while preserving their effects 
( Lyles  et al ., 2006 ). 

    Geography and existing community structures 

  Geographical contexts may infl uence the relevance and applicability of interven-
tions as well as the cultural acceptability ( Bell  et al ., 2007 ). Applying effective 
programs in new places may necessitate different adaptations for timing, number 
and length of program sessions. They need to fi t in to ongoing organizational 
structures and schedules. For example, the lives of adolescents in the United 
States may vary greatly depending on the type of area in which they live ( Bell  
et al ., 2007 ). The greater dispersal of rural and suburban youth compared to urban 
youth will infl uence and complicate the methods and opportunities for delivering 
school-based prevention programs, as well as interventions outside of the school 
setting. The greater transportation needs of rural and suburban students will 
impact upon their ability to access interventions, and may increase their depend-
ence on others (e.g., parents, other adults) for participation in interventions when 
the venues are far from home. Another example involves the different considera-
tions and challenges that might surround the implementation of intervention for 
homeless or drug-using populations, depending upon the geographic location or 
site of implementation. Concerns regarding infrastructural integrity, accessibility 
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and security will be paramount for both staff and participants. In addition, the 
chaotic or inconsistent use of services by the intervention participants may infl u-
ence how the intervention is implemented, when it is offered, how and whether 
participants are pre-screened and selected, and whether and what type of incen-
tives are used. 

  Another element of geographic context is the need to obtain local support for 
successful program implementation. Numerous examples abound of community 
resistance to the establishment of local programs for drug users or the homeless 
( “ not in my backyard ” ); local parental concerns about the content of interven-
tions targeting youth; or community mistrust of local or federal government-
funded interventions targeting sub-sectors of that group (e.g., urban poor). 
However, attention to the geographic context is also needed even when local 
stakeholders have provided theoretical support for a known intervention ( Bell 
et al ., 2007 ). Sometimes, despite best efforts being made to adapt interventions 
to be more culturally appropriate and sensitive, differences in the receptivity of 
communities may be the result of all communities not being equally receptive to 
a particular intervention, of the openness of communities to receive the advice of 
outside experts; or of changing community priorities ( Bell  et al ., 2007 ). In these 
circumstances, greater attention to community cultures and infrastructures and 
the involvement of community leaders will be required (see following section). 

    Community cultures and program content 

  Understanding local community cultures and ensuring that these are refl ected 
within the adaptation of an intervention is crucial. Using inappropriate contex-
tual references or communication examples that clash with local cultural norms 
is counterproductive, and should be avoided wherever possible. Community and 
youth councils and advisory boards can be helpful in identifying areas where 
changes in the intervention may be necessary. They may also assist the researcher 
in obtaining and assuring local support for the program ( Bell  et al ., 2007 ). 
Ultimately, investigators may be able to make changes to programs or interven-
tion in order to improve relevance and acceptability with community cultures. 
These may involve changing or adjusting communication styles; using locally 
relevant examples or contextually appropriate narratives; introducing participants 
to culturally relevant attitudes; ensuring that key staff are bilingual; and adapting 
programs to address emergent needs or specifi c problems within the new target 
population ( Bell  et al ., 2007 ). 

    Promising evidence behavioral interventions 

  HIV prevention organizations may face diffi culties in trying to implement EBIs in 
situations that differ fundamentally from those originally studied in the research 
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supporting the EBIs ( Lyles  et al ., 2006 ). In these instances, the best-evidence 
behavioral intervention packages may simply not be applicable, and adapting 
these interventions will not meet the needs of the community. Therefore, alter-
natives based on weaker scientifi c evidence – for example, EBIs that fall short 
of meeting the criteria for best evidence for scientifi c demonstration of effi cacy 
but that appropriately address a community’s needs and show some potential that 
the intervention could reduce HIV-related risk behaviors – may need to be con-
sidered.  Lyles  et al . (2007)  identifi ed a number of interventions that potentially 
fall within this category of behavioral interventions with potential effi cacy, and 
have defi ned a second tier of less rigorously evaluated interventions (promising-
evidence interventions) with evidence of effi cacy. These promising interventions 
and other interventions that have been less fully evaluated may in fact have the 
ability signifi cantly to affect HIV risk behavior. In some cases such interventions 
may even be more effi cacious than existing EBIs, but their effi cacy has not yet 
been demonstrated in a rigorous trial ( Lyles  et al ., 2006 ). There is a need for guid-
ance to assist communities to identify interventions that do not currently meet the 
highest standards for evidence-based interventions and to match these interven-
tions with high-risk gap populations that could benefi t from them. Care should 
be taken, however, to underscore that the evidence of the effectiveness of these 
promising-evidence interventions is weaker, and that a commitment to ongoing 
monitoring and process and outcome evaluation of their effectiveness is required. 
In the future, partnering with local and federal research agencies to fund and sup-
port operational research or more robust effi cacy and effectiveness studies will 
be required to accelerate the generation of evidence available to support their 
implementation.

    Conclusions 

  The tool-kit of evidence-based HIV prevention strategies is expanding, and along-
side this is a growing acknowledgment that the adaptation of evidence-based 
interventions (EBIs) is increasingly critical. As we look to the future, more robust 
guidance will be required to facilitate and expedite the availability of appropri-
ate and effective interventions for all populations by providing implementers with 
guidance regarding adapting EBIs for the unique circumstances of the agency 
and target population. Adaptations will need to be done as expediently and cost-
effectively as possible, while maintaining the scientifi c integrity of the interven-
tions. McKelroy  et al . (2006) have proposed such an adaptation guidance, which 
presents a model to increase consistency in terms of how the adaptation of EBIs 
is discussed and operationalized. The hope is that this will allow for greater con-
sistency of approach; generalization and synthesis across disciplines; and facili-
tate interchange between researchers and implementers. 
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  In addition to standardizing approaches for adaptation, consideration should 
be given to investigating and identifying core elements of interventions, and to 
determining what elements are most likely responsible for addressing risk factors, 
behavioral determinants and risk behaviors during the empirical research. This is 
particularly urgent as the pace and diversity of adaptations increase, and so too 
the attendant pressures to ensure that multiple components of an intervention are 
made culturally and contextually relevant. Having an improved understanding of 
the core elements and internal logic of the intervention throughout the develop-
ment of the intervention would strengthen and expedite future dissemination and 
adaptation efforts. It would also ensure greater transparency in the structure and 
delivery of interventions, thereby improving the understanding of implementers 
(and prevention partners) as to why an intervention is effective and what needs to 
be preserved in its local evolution. 

  In this chapter we have highlighted ways in which multiple elements and con-
siderations must be brought together for a prevention program to be replicated and 
to produce behavior change in a new environment. Although many of the structural 
and cultural challenges may be addressed by implementing theory-driven amend-
ments to interventions, local constraints and realities will also infl uence the nature 
and form of these adaptations. Care will need to be taken in moving forward as our 
understanding develops regarding the impact of changes, amendments and addi-
tions on the effectiveness of interventions. For example,  Mayer  et al . (1986)  argue 
that  “ additions ”  to a program do not necessarily eviscerate its effectiveness, but 
that  “ adaptations ”  or  “ alterations ”  may. In addition to concerns regarding program 
effectiveness, other issues that need to be considered include the impact of moving 
effective programs across geographic regions and social contexts. Research studies 
are now demonstrating the important curricular and programmatic elements needed 
to facilitate such changes, and it will be essential that these are incorporated into 
guidance for program implementers. In all of these circumstances, a commitment to 
ongoing monitoring and evaluation of adapted interventions will be required. 

  In summary, adequately addressing these issues will require increased collabo-
ration between researchers and practitioners who are responsible for implement-
ing HIV prevention interventions. These collaborations are critical to improving 
our understanding of the use and effectiveness of HIV interventions as they are 
delivered in community-based settings. The potential rewards of such collabora-
tions are considerable, and hold much promise for improving our ability to reduce 
the further spread of HIV in the United States and beyond. 

  Experience with the POL intervention also illustrates the challenges associ-
ated with replicating evidence-based interventions. Two studies conducted in 
the United Kingdom found that the POL intervention did not lead to signifi cant 
reduction in risk among men attending gay gyms in London ( Elford  et al ., 2001 ) 
or men attending gay bars in Glasgow ( Flowers  et al ., 2002 ). The failure of POL 
in these settings raised questions regarding the defi nition of core elements of the 
POL intervention that are responsible for its effi cacy, the need to achieve key 
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programmatic objectives in the faithful replication of an intervention, and the 
ability of evidence-based interventions to remain feasible and effi cacious in 
other settings and times ( Elford  et al ., 2004 ;  Kelly, 2004 ). In the case of POL, the 
inability of the UK researchers to replicate fi ndings from the US may have been 
due to inadequate implementation of the intervention (i.e., too few popular opin-
ion leaders were recruited, too few conversations took place), implementation in 
larger social settings that did not facilitate intimate conversations about safer sex 
and diffusion of safer sex norms, and, possibly, differences in the receptivity of 
popular opinion leaders and community members to HIV-related issues as a result 
of prior exposure to HIV information and the reduced impact of the epidemic due 
to the availability of HIV treatment ( Elford  et al ., 2004 ;  Kelly, 2004 ). 

  These studies show the importance of clearly identifying the core elements 
of HIV prevention interventions and implementing these elements with fi delity. 
Even if this is done, however, it is not certain that interventions will achieve the 
same effects as they did in the original intervention trial or subsequent evalua-
tions. These fi ndings highlight the importance of ongoing program monitoring to 
assess the delivery of HIV prevention interventions and their fi delity to the orig-
inal intervention protocol. They also show the need for outcome monitoring to 
ensure that interventions are achieving their intended outcomes. Evaluation data 
from CDC-funded projects will provide additional information about the effec-
tiveness of POL in diverse communities in the United States in coming years. 
The ability of this intervention to be adapted to the needs of very diverse com-
munities across the globe is currently being tested in a fi ve-country trial, which 
will provide new insights into the potential fl exibility of the POL intervention and 
its ability to be generalized to new cultures, risk populations and times ( NIMH 
Collaborative HIV/STD Prevention Trial Group, 2007 ). 
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