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Learning Outcomes 

• Awareness of the contents of the document 
• Insight into how the Covid-19 pandemic affected the  

document’s contents 
• Today we will cover chapters 4 and 5 in detail, 

exposure assessment and controls 
• Summaries of lessons learned 
• Gaps in knowledge and directions for research 
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Document History 

• Originally written in 2006 
• Essentially a result of swine flu 

(H1N1) and SARS (aka SARS-CoV-1) 
• Short, sweet, limited coverage (20 

pages) 
• More of a guide than an information 

tool 
• How the revision came about 
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Document History 
• Lexicon of definitions and terms for consistent 

communication between practitioners 
• Source, pathway, and receptor approach to 

understanding exposure and controls 
• Exposure assessment section including 

• TWH  
• Biological vs chemical and physical 

• Control banding applications 
• Expanded coverage of communications, 

coordination, and management of pandemic 
plans/business continuity 
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Document Challenges 

• Initially suggested revision in 2019 but delayed 
• Revised in the midst of the Covid-19 pandemic 
• Pressure to complete early (assumed 

resolution) 
• Perspectives of IH vs IC vs Public Health 
• Political tightrope – multiple stakeholders 
• Strong individual opinions on some topics 

6 



Section Highlights 
Section I - Introduction 
• The whys, what's, and how 
• New sections, how it came together 
• All sections include lessons learned 
Section II – Roles and Responsibilities 
• Our role and how we can make a difference 
Section III – Communicable Hazards with Pandemic 
Potential 
• Glossary of definitions and terms of art 
o Disease related and particle-related terms 7 



Section Highlights 
Section IV – Exposure Assessment 
• Source, pathway, receptor paradigm 
• Precautionary principle 
• Airborne (inhalation) transmission 
• Total worker health 
• Occupational Exposure Banding 
Section V – Recommended Controls 
• Source, pathway, receptor paradigm 
• Contact vs inhalation route focus 
• Control banding as a risk management tool 
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Section Highlights 

Section VI – Communication and Coordination 
• Communication with various affected parties 
• Internal and external communication 
• Message mapping 

o Organizing information 
o Expressing viewpoint 
o Promoting open dialog 

• Interdisciplinary teamwork 
• Emergency response support role 
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Section Highlights 
Section VII – Sensors, Data Analytics, Tracking and 
Management 
• Sensors, field methods and screening devices 
• Limitations of wearable technology 
• Data analytics, tracking, management and analysis 
Appendix 1: Plan for Impact on an Organization and its 
Mission 
• Impact of pandemic on company mission 
• Strategic planning needs – supplies, facilities, workers, 

etc. 
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Section Highlights 

Appendix 2: Developing a Business Continuity Plan 
• Generic hazard(s) response planning 
• Requirements to meet policy requirements 
Appendix 3: Shut down and reopening 
• Goal setting 
• Balancing multiple factors and decision making 
• Compliance with regulatory requirements 
• Workplace vs community considerations 
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Section Highlights 
Appendix 4: Special Considerations for Workers with 
Pre-Existing Conditions 
• Mostly a referral to CDC documents 
Appendix 5: Industries with Unique Challenges 
• Considers eight sectors: manufacturing, food 

production, gig workforce, international work, 
healthcare, K-12 education, 12+ education, and 
long-term healthcare facilities 

• Identifies considerations and challenges for 
controls in these sectors 
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Exposure Assessment 
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Exposure Assessment: Occupational and Environmental Assessment for Biological Hazards: 

Human exposure assessment is a 
series of steps toward a quantitative 
or qualitative evaluation of an agent’s

contact with the human body 

Intensity, frequency, and duration of 
contact 

The rate at which the agent enters
body (uptake) and the route it takes

is also part of this assessment 

Emerging pathogens may be ill 
defined in terms of the route of 

exposure and stability and viability in 
the environment 

Samples of whole organisms, whole
virus, proteins, nucleotides, other cell

components can be used to
determine exposure potential for 
biological agents.  Culturable and 

non-culturable methods. Viable but 
not culturable . PCR methods can’t 
distinguish between viable and non-

viable organisms. 

IH should understand the range of 
methods available for pandemic

agents and the limitations inherent. 



 

Exposure Assessment: Chaos of new pandemic 
assumptions can be wrong 

SARS –CoV-2 studied in the 
laboratory was found to be 

stable on hard surfaces, and 
conclusions were made early
on that fomite transmission 

must be critical 

Epidemiological studies
demonstrated that surface 

transmission wasn’t a critical 
pathway to human infection 

Assumptions were made
early on that disease spread

primarily through large
droplets that would not

remain airborne after being
projected through the air 

Studies demonstrated that 
airborne transmission was 

taking place 

This Photo by 
Unknown Author is 
licensed under CC 
BY 
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Exposure Assessment: Total Exposure Health in a 
Pandemic 
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Exposure Assessment: Occupational 
Exposure Banding 
• Exposure or hazard banding relies on hazard-based data to 
identify the hazard potential and airborne concentration 
range for chemicals called an occupational exposure band 
(OEB) 

• Qualitative, semi-quantitative, and expert judgment tiers can 
be used to assign OEBS 

• Lack of toxicological data often prohibits the development of 
these for industrial hygienists 

• OEBS may be possible for infectious diseases but is only in 
its developmental stages now 17 
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Future 
Research 
Directions: 
Exposure
Assessment 

Better understanding of airborne and contact
transmission of pathogenic viruses 

Can we learn what is the minimal or average
exposure and dose needed to infect workers in the 
workplace? 

Learn new ways to apply exposure banding for
infectious agents 

Design new and novel samplers for viable and
nonviable pandemic agents 

Understand how cultural barriers prevented
consistent adoption of mitigation measures 



Recommended Controls 



Control considerations for pandemic agents vs other 
contaminants IHs typically address: 

• Biological vs chemical/physical agents – need to infect 
• Agents have finite half-lives based on environmental 

conditions 
• Must be active or viable to infect 
• Point source concentration can be highly variable (e.g., 

superspreader) 
• Source can be transient, mobile, and sometimes unknown 
• OELs not typically available even if infectious dose known 
• Receptor-specific resistance (or lack thereof) highly variable 
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PANDEMIC 
CONTROLS 

AND 
THE CHAIN 

OF 
INFECTION 

RECEPTOR 

SOURCE 

PATHWAY 

HUMAN OR OTHER 
INFECTED HOST 

SURFACE 
(CONTACT) AND 

AIRBORNE 
(INHALATION) 

ROUTES 

HUMAN OR OTHER 
UNINFECTED 
RECEPTOR 
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Recommended Controls 
Goal is to prevent transmission: 

• Contact transmission 
• Surface (fomites) and direct person to person 

• Inhalation transmission 
• Aerosols and droplets 

Controls based on where they break in the chain of 
infection (i.e., at source, pathway, and/or receptor) 
Multiple modes of transmission can occur simultaneously 

layered approach 
Control banding useful due to lack of quantitative OELs 
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Develop new metrics for appropriate ventilation, air 
cleaning, and respirators for infectious agents 

Future 
Research 
Directions: 
Controls 

Develop new methods for remote measurement of air 
flow, volume, and exchange 

Examine new ways to apply control banding for
infectious agents. Can we develop new surrogates for 
airborne viruses? 

Research better ways to prevent transmission or 
inhalation of airborne viruses with respirators or face 
coverings that are more comfortable for the user 
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What are some experts saying about the need for more non-pharmaceutical 
research for pandemics? 
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AIHA letter to Congress 
on the PREVENT ACT, 
02/02.2022 

“A massive effort is needed now to 
research and study new workplace
environmental approaches to
preventing and mitigating pandemic
and other biological agents in the
workplace. NIOSH would appear to
be the agency best set up to take on
this responsibility while working
with other government agencies and
professional and worker
organizations. “ 



 
 

           
     

        
   

                 
           

Mainstream 
Press 
The plan to stop every virus
respiratory virus at once 

Sarah Zhang, Atlantic Magazine,
September 7, 2021 

The question boils down to: How much disease are 
we willing to tolerate before we act? 



       
   

         
         
       

       
     

     
     

     

Best practices but not 
new innovative 
research 
It does not address major
gaps in our understanding of
how viruses and other 
pandemic agents can be
evaluated and controlled 
through the source,
transmission, and receptor
paradigm. See pages 81‐86 
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