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Strategies

• For reducing cancer risk in people at 
average risk



Overarching messages



Focus on cancer risk behaviors for 
which evidence is strong

• For example, lifestyle factors:
– Cigarette smoking
– Overweight and obesity
– Physical inactivity
– Suboptimal diet

• De-emphasize controversial factors 
– See “Hoax” on SKCCC website: 

http://www.hopkinsmedicine.org/kimmel_cancer_center/news_event 
s/featured/cancer_update_email_it_is_a_hoax.html

• De-emphasize quick fixes
– e.g., “magic pills”



Focus on common cancer risk behaviors
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Target cancer risk behaviors 
that are risk behaviors 

for major chronic diseases
• Risk factors for cardiovascular disease 

and diabetes
– Cigarette smoking
– Overweight and obesity
– Inactivity
– Suboptimal diet

• Choose healthy aging as the goal



Identify your cancer risk behaviors 
and thus, your cancer risk

• Use a risk calculator
– http://www.yourdiseaserisk.wustl.edu/

• Risk calculators 
– walk you through your 

cancer risk behaviors 
and family and medical 
histories, and 

– generate an estimate 
of your cancer risk 
relative to the typical 
risk in the general 
population.

http://www.yourdiseaserisk.wustl.edu/


Identify your cancer risk behaviors and 
thus, your cancer risk

See slide 9

See slide 10



Identify your cancer risk behaviors and 
thus, your cancer risk



Identify your cancer risk behaviors and 
thus, your cancer risk



Engage family and friends

• In efforts to reduce cancer risk and 
enhance healthy aging
– Support and team effort
– Benefits you and them



What are the major 
cancer risk behaviors?



1. Cigarette smoking and 
use of other tobacco products

• If you smoke, quit.

• Cigarette smoking causes many cancers
– US Surgeon General’s Report – The Health 

Consequences of Smoking 
http://www.surgeongeneral.gov/library/smokingconsequences/

– Lung
– Bladder
– Esophageal
– Laryngeal
– Oral

– Kidney
– Pancreas
– Stomach
– Leukemia

– Cervix



Cigarette smoking and 
use of other tobacco products

• Cigarette smoking causes many health 
problems beyond cancer

– Cardiovascular 
disease

– Respiratory 
disease

– Cataract

– Reduced 
fertility

– Pregnancy 
complications

– Increase fetal 
death and 
stillbirth

– Hip fracture
– Low bone 

density in 
post- 
menopausal 
women



Why repeat the 
‘don’t smoke’ message?

• Despite overwhelming evidence that 
smoking causes innumerable diseases:

– 20.6% of US adults currently smoke

– 17.2% of high school students currently 
smoke

– 5.2% of middle schoolers currently smoke

http://www.cdc.gov/nchs/data/nhis/earlyrelease/earlyrelease201006.pdf#page=52
http://www.cdc.gov/tobacco/data_statistics/fact_sheets/youth_data/tobacco_use/index.htm#estimates



“Required Warnings for Cigarette 
Packages and Advertisements”

http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm260181.htm

Family Smoking Prevention and Tobacco Control Act of 2009

Implementation of 
warning labels: Sept 2012



What are the benefits 
of quitting smoking?

• Immediate and long term benefits
– For example,

• Risk of lung and other smoking-associated 
cancers decreases

• 10 years after quitting risk of lung cancer is 
half that of someone who keeps smoking

http://www.cancer.org/Healthy/StayAwayfromTobacco/GuidetoQuittingSmoking/guide-to-quitting-smoking-benefits



How to quit smoking

• Information:
– http://www.smokefree.gov/

– http://www.fda.gov/ForConsumers/Consumer 
Updates/ucm198176.htm

– http://www.cancer.org/Healthy/StayAwayfrom 
Tobacco/GuidetoQuittingSmoking/guide-to- 
quitting-smoking-how-to-quit



Exposure to other people’s cigarette 
smoke is a risk factor for cancer

• 40.1%
 

of US nonsmokers are exposed 
to second hand smoke. 
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5935a4.htm?s_cid=mm5 
935a4_w

• Nonsmoking spouses of smokers have 
a 20-50% higher lung cancer risk than 
nonsmoking spouses of nonsmokers

• 3,400 nonsmokers die of lung cancer 
each year because of second hand 
smoke 
http://www.cancer.org/cancer/cancercauses/tobaccocancer/secondhand- 
smoke



2. Excess body fatness 
and weight gain

• If you are overweight or obese, lose weight.
• Maintain a healthy weight.

• Body fatness increases the risk of many 
cancers:

– Breast in post-menopausal women
– Endometrium

– Esophagus
– Pancreas
– Colorectum
– Kidney

http://www.dietandcancerreport.org/downloads/chapters/chapter_06.pdf



Meta-analysis data from: Guh DP et al. BMC Public Health 2009 Mar 25;9:88. PMID: 19320986
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Meta-analysis data from: Guh DP et al. BMC Public Health 2009 Mar 25;9:88. PMID: 19320986
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How does body fatness 
influence cancer risk?

↑Overall
and central
adiposity

Metabolic
Hormonal

Inflammatory
Perturbations

↑
 

Cancer

Many cancers

↑Overall
and central
adiposity

Esophageal
cell damage ↑

 
Cancer

Esophageal cancer (adenocarcinoma) 

Reflux



Measuring body fatness
• Body mass index

– BMI = weight in kg / square of height in m
• http://www.nhlbisupport.com/bmi/
• http://www.cdc.gov/healthyweight/assessing/bmi/adult_ 

bmi/index.html

– Categories        (BMI in kg/m2)
• Underweight: less than 18.5
• Normal weight: 18.5 to less than 25
• Overweight: 25 to less than 30
• Obese: 30 or more

Goal



“BMI Visual Graph”

http://www.google.com/imgres?imgurl=http://www.healthyweightforum.org/eng/images/BMI2.jpg&i 
mgrefurl=http://www.healthyweightforum.org/eng/calculators/bmi-visual-graph/



Measuring body fatness
• Waist circumference

– Normal waist
• Women: 35” or smaller
• Men: 40” or smaller

– Too large
• Women: larger than 35”
• Men: larger than 40”

Goal



Fat around the middle and risk 
of colorectal cancer

• Large waist circumference (central adiposity) 
is a risk factor for colorectal cancer.

http://www.dietandcancerreport.org/downloads/chapters/chapter_06.pdf



Why repeat the 
body fatness message?

• 63.4%
 

of American 
adults are overweight 
or obese 
http://apps.nccd.cdc.gov/brfss/list.asp?cat= 
OB&yr=2009&qkey=4409&state=All

• 27.8%
 

of high school 
students are 
overweight or obese 
http://www.cdc.gov/mmwr/preview/mmwrht 
ml/ss5905a1.htm

Percentage of US Adults who are 
Obese (BMI 30+ kg/m2), 2009

≥30%<10% 25%–29%10%–14% 20%–24%15%–19%No Data

http://www.cdc.gov/obesity/data/trends.html



Excess body fatness is a risk factor 
for premature death

Calle EE et al. N Engl J Med 1999;341:1097-105.



Statin drug use is inversely associated 
with risk of aggressive prostate cancer
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Cholesterol may underlie the association 
between statins and aggressive prostate cancer
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Platz EA, Clinton SK, Giovannucci E. Int J Cancer 2008; 
123:1693-8. PMID: 18646186.

Association between low plasma cholesterol (<25th 

percentile) and high- and low-grade prostate cancer 
restricted to men with organ-confined disease, HPFS.

Platz EA, Till C, Goodman PJ, Parnes HL, Figg WD, Albanes D, Neuhouser ML, Klein EA, Thompson IM Jr, 
Kristal AR. Cancer Epidemiol Biomarkers Prev 2009;18:2807-13. PMID: 19887582.

OR of high-grade prostate cancer 
comparing <200 with ≥

 

200 mg/dL: 
0.41, 95% CI 0.22-0.77



Guidelines in the context of cancer
• Strive to keep BMI 

well within the 
normal range.

• World Cancer 
Research Fund / 
American Institute 
for Cancer 
Research

http://www.dietandcancerreport.org/downloads/summary/english.pdf



How to lose weight

• Information:
– http://www.cancer.org/Healthy/EatHealthyGet 

Active/TakeControlofYourWeight/index

– http://www.aicr.org/site/PageServer?pagenam 
e=reduce_weight_home

– http://www.nhlbi.nih.gov/health/public/heart/ob 
esity/lose_wt/control.htm



Proportion of cancer deaths that could be 
avoided if US adults were not overweight/obese

Calle EE N Engl J Med 2003;348:1625-38



3. Physical inactivity and 
sedentary behaviors

• Increase physical activity and reduce 
sedentary time.

• More physical activity is associated with a 
LOWER risk of cancer of the:

– Colon
– Breast in post-menopausal women
– Endometrium



How does inactivity 
influence cancer risk? 

Inactivity ↑
 

Body fatness ↑
 

Cancer

Inactivity
↑

 
Insulin 

resistance,
inflammation

↑
 

Cancer



Physical activity has many health 
benefits

• Lower risk of:
– Premature death

– Coronary heart disease, stroke, type 2 diabetes, 
osteoporosis, and depression

– Hypertension and elevated cholesterol

• Increases fitness and functional capacity

• Reduces depression

• Enhances cognitive function

• Reduces risk of falls

http://www.health.gov/paguidelines/guidelines/chapter2.aspx



Physical activity and 
sedentary behaviors

• What counts as physical activity?
– Leisure time activities, including walking
– Walking and biking for transportation
– Household and yard work, including washing 

car
– Workplace activity

• What counts as vigorous physical 
activity?
– For example, running, aerobics, tennis 

playing, bicycling, swimming

• What are sedentary behaviors?
– Sitting while reading, watching TV/DVDs, 

using a computer, driving

http://images.google.com/imgres?imgurl=http://www.podiatry.curtin.edu.au/encyclopedia/running/running.JPG&imgrefurl=http://www.podiatry.curtin.edu.au/encyclopedia/running/&h=253&w=224&sz=24&tbnid=pGF1ybRMZX8J:&tbnh=105&tbnw=93&start=40&prev=/images%3Fq%3Drunning%26start%3D20%26hl%3Den%26lr%3D%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.photosport.com/swimming/sdhp0121.jpg&imgrefurl=http://www.photosport.com/swimming/&h=330&w=425&sz=51&tbnid=kmADYzQvNgkJ:&tbnh=94&tbnw=121&start=8&prev=/images%3Fq%3Dswimming%26hl%3Den%26lr%3D
http://images.google.com/imgres?imgurl=http://www.uwp.edu/academic/business.technology/images/biking.jpg&imgrefurl=http://www.uwp.edu/academic/business.technology/&h=238&w=242&sz=24&tbnid=84mAeVUInO0J:&tbnh=103&tbnw=104&start=2&prev=/images%3Fq%3Dbiking%26hl%3Den%26lr%3D


How inactive are we?
• 24.2%

 
of US adults did not participate in any 

physical activities in the past month

• 70.8%
 

of US adults did not participate in 20 
or more minutes of vigorous physical activity 
on 3 or more days of the week.

http://apps.nccd.cdc.gov/brfss/list.asp?cat=E 
X&yr=2009&qkey=4347&state=All

http://apps.nccd.cdc.gov/brfss/



Physical activity guidelines 
for Americans

• “All adults should avoid inactivity. 
– Some physical activity is better than none.
– Adults who participate in any amount of physical 

activity gain some health benefits.”

http://www.health.gov/PAGuidelines/default.aspx



Physical activity guidelines 
for Americans

• “For substantial health benefits, adults should 
do aerobic physical activity
– at least 2.5 hours / week of moderate-intensity, 
– at least 1.25 hours / week of vigorous-intensity, or
– An equivalent combination of moderate- and 

vigorous intensity activity 
– Aerobic activity should be performed in episodes 

of at least 10 minutes, and preferably, it should be 
spread throughout the week.”

http://www.health.gov/PAGuidelines/default.aspx



• “For additional and more extensive health 
benefits, adults should increase their aerobic 
physical activity to 
– 5 hours / week of moderate intensity, 
– 2.5 hours / week of vigorous intensity, or 
– An equivalent combination of moderate- and 

vigorous-intensity activity. 
– Additional health benefits are gained by engaging 

in physical activity beyond this amount.”

http://www.health.gov/PAGuidelines/default.aspx

Physical activity guidelines 
for Americans



• “Adults should also do muscle-strengthening 
activities that are moderate or high intensity 
and involve all major muscle groups on 2 or 
more days a week, as these activities provide 
additional health benefits.”

http://www.health.gov/PAGuidelines/default.aspx

Physical activity guidelines 
for Americans



How to increase physical activity

• Information:

– http://www.health.gov/PAGuidelines/adultguid 
e/default.aspx

– http://www.cancer.org/Healthy/EatHealthyGet 
Active/GetActive/index



4. Alcohol drinking

• Minimize the amount and frequency of 
alcohol drinking.

• Alcohol increases the risk of cancers of 
the:
– Mouth, pharynx, larynx
– Esophagus
– Colorectum in men and 

probably in women
– Liver

– Breast in post-menopausal 
women



Alcohol drinking increases the risk 
of breast cancer: even 1 drink per day

Willett WC. J Intern Med 2001;249: 395-411 (reprinted from JAMA 1998;279: 535-540

1 drink
per day



Alcohol drinking

• 5.1%
 

of US adults are heavy drinkers
– Women: 1+ drink per day
– Men: 2+ drinks per day

• 15.5%
 

of US adults are binge drinkers
– Women: 4+ drinks on one occasion
– Men: 5+ drinks on one occasion

http://apps.nccd.cdc.gov/brfss/list.asp?cat=AC&yr=2009&qkey=4413&state=All
http://apps.nccd.cdc.gov/brfss/list.asp?cat=AC&yr=2009&qkey=7307&state=All



5. Red meat and processed meat

• Reduce consumption of red and 
processed meat.
– Replace with beans and other 

nonmeat proteins

• Higher consumption of red and 
processed meat is associated 
with a higher risk of:

– Colorectal cancer

Processed 
meat

http://images.google.com/imgres?imgurl=http://www.preparedfoods.com/PF/FILES/IMAGES/94093.jpg&imgrefurl=http://www.preparedfoods.com/CDA/ArticleInformation/features/BNP__Features__Item/0,1231,113129,00.html&h=275&w=200&sz=24&tbnid=2JA2J6hESUAJ:&tbnh=108&tbnw=79&start=9&prev=/images%3Fq%3Dluncheon%2Bmeat%26hl%3Den%26lr%3D
http://images.google.com/imgres?imgurl=http://www.petitjeanmeats.com/Merchant2/graphics/00000001/Hot-dog-288x271.jpg&imgrefurl=http://www.petitjeanmeats.com/Merchant2/merchant.mvc%3FScreen%3DCTGY%26Store_Code%3DPJMO%26Category_Code%3DHDSM&h=271&w=288&sz=37&tbnid=v0bY7xUvigkJ:&tbnh=103&tbnw=109&start=3&prev=/images%3Fq%3Dhot%2Bdogs%26hl%3Den%26lr%3D


Proportion of colon cancer risk that is 
potentially preventable in the population

• Obesity > 25 kg/m2

• Inactivity < 15 MET-hours/week
• Smoking > 3 packyears
• Alcohol > 15 g/day or former drinker
• Red meat intake > 2 servings/week
• Folic acid intake < 100 μg from supplement

Risk factors Sub-optimal level

If everyone had ‘good’ levels:

Platz et al. Cancer Causes and Control 2000; 11:579-588.



6. Overexposure to the sun

• Avoid being overexposed to the sun and 
sun burn.

• Overexposure to the sun causes:
– Squamous cell skin cancer
– Basal cell skin cancer
– Melanoma

http://en.wikipedia.org/wiki/Pyrimidine_dimers



Overexposure to the sun

• Ultraviolet light from 
the sun causes DNA 
damage called 
thymidine dimers, 
which lead to 
mutations

• Sunlight also ages the 
skin.

http://faculty.quinnipiac.edu/health/biology/buckley/bi_571/DNA_repair/sld049.htm



Should the sun be avoided altogether?
• Some exposure to the sun may be helpful for 

avoiding vitamin D levels that are too low.

• Vitamin D is needed for bone health.
– New recommendations for vitamin D intake for Americans 

were released in November 2010
– http://www.iom.edu/Reports/2010/Dietary-Reference-Intakes-for- 

Calcium-and-Vitamin-D.aspx

• Low vitamin D may increase the risk of some 
cancers
– But the evidence is insufficient at this time for making 

vitamin D recommendations for cancer
• http://www.cancer.gov/cancertopics/factsheet/prevention/vitamin-D



7. Hormone replacement therapy

• Talk to your doctor about the benefits versus 
risks.

• Hormone replacement therapy causes
– Breast cancer 
– Endometrial cancer (estrogen without 

progesterone)



Hormone replacement therapy 
and breast cancer risk

Writing Group for the Women's Health Initiative Investigators JAMA. 2002;288:321-333. 

16608 postmenopausal women aged 50-79 years, followed median of 5.2 years  
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Hormone replacement therapy

• For information:

– http://www.fda.gov/ForConsumers/ByAudience/F 
orWomen/ucm118624.htm

– http://www.nih.gov/PHTindex.htm

– http://www.cancer.gov/cancertopics/factsheet/Ris 
k/menopausal-hormones



Other medications: Should aspirin be 
taken to prevent cancer?

• The U.S. Preventive Services Task Force
– “recommends against the routine use of aspirin 

and nonsteroidal anti-inflammatory drugs 
(NSAIDs) to prevent colorectal cancer in 
individuals at average risk for colorectal 
cancer.”

• http://www.uspreventiveservicestaskforce.org/uspstf/ 
uspsasco.htm



Long-term, daily aspirin use is associated 
with a lower risk of cancer death

Rothwell PM et al. Lancet 2011;377:31-41. PMID: 21144578.



8. Infectious agents

• Human papillomavirus (HPV) causes cervical 
cancer.

• Hepatitis B virus causes liver cancer.
– http://www.cancer.gov/cancertopics/wyntk/liver/page4

• Helicobacter pylori causes stomach cancer.
– http://www.cancer.gov/cancertopics/types/stomach



HPV and cervical cancer

• Two FDA-approved HPV vaccines
– Both approved for females 9 to 26 years old
– One approved for males 9 to 26 years old

• For information on HPV, screening, and 
vaccination:
– http://www.cdc.gov/std/HPV/STDFact-HPV.htm
– http://www.cancer.gov/cancertopics/factsheet/Prev 

ention/HPV-vaccine



Screening for cervical cancer

• Screen for pre-malignant cervix changes
– US Preventive Services Task Force

• strongly recommends screening for cervical 
cancer in women who have been sexually 
active and have a cervix.

• recommends against routinely screening 
women older than age 65 for cervical cancer if 
they have had adequate recent screening with 
normal Pap smears and are not otherwise at 
high risk for cervical cancer. 

http://www.uspreventiveservicestaskforce.org/uspstf/uspscerv.htm



Does screening prevent cancer?

• Depends on the type of screening.

• Yes
– Pap smear – detects premalignant cervical 

lesions, which can be removed

– Colonoscopy – detects premalignant 
adenomas, which can be removed



Does screening prevent cancer?
• Depends on the type of screening.

• No
– Mammograms detect breast cancer – detects 

cancers earlier than they would otherwise be 
detected

• Benefit – earlier detection means earlier treatment 
leading to better prognosis

– PSA screening detects prostate cancer – detects 
cancers earlier than they would otherwise be 
detected

• Benefit / risk complex and may depend on age and 
comorbidities



What about cell phones?
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IARC’s Classification of biological, physical, 
and chemical agents with respect to 

carcinogenicity
• Group 1 Carcinogenic to humans
• Group 2A Probably carcinogenic to humans
• Group 2B Possibly carcinogenic to humans
• Group 3 Not classifiable as to its carcinogenicity to humans
• Group 4 Probably not carcinogenic to humans

http://monographs.iarc.fr/ENG/Classification/index.php



What about cell phones?
• WHO’s Key Fact List:
• Mobile phone use is ubiquitous with an estimated 4.6 billion 

subscriptions globally. 

• The electromagnetic fields produced by mobile phones are 
classified by the International Agency for Research on 
Cancer as possibly carcinogenic to humans. 

• Studies are ongoing to more fully assess potential long-term 
effects of mobile phone use. 

• WHO will conduct a formal risk assessment of all studied 
health outcomes from radiofrequency fields exposure by 
2012. 

http://www.who.int/mediacentre/factsheets/fs193/en/index.html



A few words about strategies

• For reducing cancer risk in people at 
higher than average risk

• For reducing cancer burden and 
enhancing the lives of cancer survivors



Following the recommendations for 
healthy aging is a good start

• Women and men at high risk of cancer or 
who have had cancer are still at risk for 
cardiovascular disease, stroke, diabetes, 
and other common chronic diseases just 
like other people who have not had 
cancer.



Strategies for reducing the risk of 
specific cancers in high-risk women

• Often involve personalized medical decision- 
making
– Weigh the risks versus the benefits

• For example, women at high risk for breast 
cancer and their doctors may discuss the 
risks and benefits of 
– Chemoprevention with drugs
– Surgery to remove the breasts
– Surgery to remove the ovaries (pre-menopausal 

women)



Strategies for reducing risk 
of breast cancer in high-risk women
• Information:

– http://www.cancer.gov/cancertopics/pdq/preve 
ntion/breast/healthprofessional#Section_186

– http://www.uspreventiveservicestaskforce.org/ 
uspstf/uspsbrpv.htm



Strategies for reducing cancer burden and 
enhancing the lives of cancer survivors

• Active area of research
– Prevention of cancer recurrence
– Improving and maintaining overall well-being 

of cancer survivors

• Information for the men in your lives:
– Two examples of work from my group 



Men who gain weight have a higher risk 
of recurrence, JHH 1993-2006

Joshu CE, Mondul AM, Menke A, Meinhold C, Han M, Humphreys EB, Freedland SJ, Walsh PC, Platz EA. 
Cancer Prev Res 2011;4:544-51. PMID: 21325564.



Men who smoke have a higher risk 
of prostate cancer recurrence

Joshu CE, Mondul AM, Meinhold CL, Humphreys EB, Han M, Walsh PC, Platz EA. J Natl Cancer Inst 2011;103:835-8. 
PMID: 21498781.

Adjusted for body mass index and physical activity 1 year after surgery, age, race/ethnicity, family history, pre-operative 
PSA, year of surgery, stage, surgical margins, and grade 

Former Smokers Current SmokersNever Smokers

Smoking status 1 year after surgery



For reducing cancer burden and 
enhancing the lives of cancer survivors

• Information on survivorship:
– http://www.cancer.gov/cancertopics/coping/su 

rvivorship

– http://www.cancer.org/Treatment/Survivorship 
DuringandAfterTreatment/NutritionforPeoplew 
ithCancer/nutrition-and-physical-activity- 
during-and-after-cancer-treatment-answers- 
to-common-questions



Take home messages

• Focus on cancer risk behaviors for which 
evidence is strong

• Focus on common cancer risk behaviors
• Target your cancer risk behaviors that are 

risk behaviors for major chronic diseases
• Identify your cancer risk behaviors 

and thus, your cancer risk
• Engage your family and friends
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