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Estimated new cancer cases, 
World, 1975 to 2050: Age 

Bray and Moller Nat Rev Cancer 2006 
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Estimated new cancer cases, 
World, 1975 to 2050: Region 

Bray and Moller Nat Rev Cancer 2006 



Department of Surgery 
Division of Public Health Sciences 

Breakdown NCD costs for LMIC 
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S. America declining fertility 
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Global context 
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Change in menarche, Korea 

Cho Eur J Pediatr 2009 

30 years 
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Breast Cancer Incidence, Korea  

1998 4o, born 1958 
2008 40, born 1968 

Jung et al, J Breast Ca, 2011 
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Why are we not preventing cancer 
now? 
Multiple barriers: 
•  Skepticism that cancer can be prevented 
•  Short term focus of cancer research 
•  Interventions deployed too late in life 
•  Research focused on treatment not prevention 
•  Debates among scientists 
•  Societal factors ignored 
•  Lack of transdisciplinary training  
•  Complexity of implementation 

Colditz et al Sci Transl Med 2012: March 28 
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Overcoming obstacles of 
skepticism and time frame  
•  Must counter skepticism that cancer can 

be prevented  
§  Goals of prevention: risk marker, 

premalignant lesion, invasive disease, death 
§  Avoid exposure vs. remove later in life 
§  Can we intervene if we don’t have the 

pathway defined? 
•  Take into account time frame of cancer 

development 
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Complexity of prevention 
•  Success requires more than a “finite 

medical intervention” to achieve 
prevention in the broader community and 
improve population health  

•  Interplay of individual behavior, social 
circumstances, behavior, genetics, and 
health care system  
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What Potentially 
Influences Cancer? 

Macro-level factors 
crime 

poverty 
availability of services 

Demographic factors 
age 

gender 
ancestry 

Genetic factors 
telomere length 
Inherited mutations 
sporadic mutations 
 

Individual-level factors 
diet 

health behaviors 
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What is preventable? 
•  More than 50% of all cancer, heart 

disease, stroke, diabetes, can be 
prevented with what we know now 

•  How big is the reduction due to lifestyle? 
•  How long will we wait? 
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Lifestyle: high income countries 
 Cause % cancer 

caused 
Magnitude 
possible 
reduction 

Time (yrs) 

Smoking 33 
Overweight/
obesity 

20 

Diet 5 
Lack of 
exercise 

5 

Occupation  5 
Viruses  5-7 
Family history 5 
Alcohol 3 
UV/ionizing 
radiation 

2 

Reproductive  3 
Pollution  2 
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Lifestyle: high income countries 
 Cause % cancer 

caused 
Magnitude 
possible 
reduction 

Time (yrs) 

Smoking 33 75% 
Overweight/
obesity 

20 50% 

Diet 5 50% 
Lack of 
exercise 

5 85% 

Occupation  5 50% 
Viruses  5-7 100% 
Family history 5 50% 
Alcohol 3 50% 
UV/ionizing 
radiation 

2 50% 

Reproductive  3 0 
Pollution  2 0 
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Tobacco control: population wide 
strategies 
MPOWER 
•  Monitor tobacco use and prevention policies 
•  Protect people from tobacco smoke 
•  Offer help to quit tobacco use 
•  Warn about the dangers of tobacco 
•  Enforce bans on tobacco advertising, promotion, 

and sponsorship 
•  Raise taxes on tobacco 

Implement Framework Convention on Tobacco Control 
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Time course: lung & total mortality 
 Current smoker: 

continuing 
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Infections   
•  Helicobacter pylori 
•  HPV 
•  Hepatitis B 
•  Hepatitis C 
•  Epstein-Barr virus 
•  HTLV 
•  Human herpes virus 8 
•  Schistosoma 

haematobium 
•  Opisthorchis viverrini 

•  High income countries 
7.4%  

•  Low and middle 
income countries 23% 
of cancer 

•  2 million cases/yr 
(16%) 
§  de Martel et al, Lancet 

Oncology, 2012 
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Lifestyle: high income countries 
 Cause % cancer 

caused 
Magnitude 
possible 
reduction 

Time (yrs) 

Smoking 33 75% 10-20 
Overweight/
obesity 

20 50% 2-20 

Diet 5 50% 5-20 
Lack of 
exercise 

5 85% 5-20 

Occupation  5 50% 20-40 
Viruses  5-7 100% 20-40 
Family history 5 50% 2-10 
Alcohol 3 50% 5-20 
UV/ionizing 
radiation 

2 50% 2-10 

Reproductive  3 0 N/A 
Pollution  2 0 N/A 
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Diabetes and heart disease 
prevention priority 
•  Obesity, lack of physical activity, 

smoking, and poor diet account for 
majority of heart disease and diabetes 

•  Not smoking, being physically active, 
remaining normal weight and a diet high 
in fiber, grains, and no trans fat, will 
avoid NCDs 

•  64% CHD (Stampfer et al NEJM 2000) 
•  80+% DB (Hu et al NEJM 2001) 
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Walking and diabetes 
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What Potentially 
Influences Cancer? 

Macro-level factors 
crime 

poverty 
availability of services 

Demographic factors 
age 

gender 
ancestry 

Genetic factors 
telomere length 
Inherited mutations 
sporadic mutations 
 

Individual-level factors 
diet 

health behaviors 
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Annual Reviews 
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Salt, Sugar, Fat!
•  Farm policy and market incentives 
•  Dairy as major example, as is beef 

§  Two major sources of saturated fat 
§  Marketing of cheese to deal with the surplus of dairy fat 



Department of Surgery 
Division of Public Health Sciences 

Sugar, Salt, Fat !
•  Fat, è cheese in school lunches, è pizza 

crust, è Guatemala school food sources! 
•  Salt, from winter roads, to processing for 

faster impact on taste buds and increased 
consumption of processed foods 

•  Sugar, beverages, increasing consumption  
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WHO priorities: population-wide 
interventions 
•  Reducing tobacco use (a best buy) 
•  Promoting physical activity 
•  Reducing harmful alcohol use 
•  Promoting healthy diets 
•  Cancer specific strategies 

§  Hepatitis B vaccine (a best buy) 
§  HPV vaccine 
§  Cervical cancer screening 

§  Not currently recommended in low income countries – CRC screening 

WHO: Global status report on noncummunicable diseases, 2010  
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Atwood, Colditz, Kawachi, AJPH  1997; 87: 1603-1606. 

Provider 

Regulations 

Community  
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Best buys 

Interventions that are not only 
highly cost-effective but also 
feasible and appropriate to 
implement within the 
constraints of the local LMIC 
health system 
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Sustained social change / collective 
impact requires: 

Shared common agenda 
 
Shared measurement system 
 
Mutually reinforcing activities 
 
Continuous communication and 
backbone support organization 
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 The global obesity pandemic: shaped by global drivers and local environments.   Swinburn  BA et al.  
The Lancet Volume 378, Issue 9793 2011 804 – 814  http://dx.doi.org/10.1016/S0140-6736(11)60813-1 

A framework to categorize obesity 
determinants and solutions !
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Commission on social 
determinants of health, 2008 

 Improve the conditions of daily life – the 
circumstances in which people are born, grow, live, 
work, and age. 

 Tackle the inequitable distribution of power, 
money, and resources – the structural drivers of 
those conditions of daily life – globally, nationally, 
and locally. 

 Measure the problem, evaluate action, 
expand the knowledge base, develop a workforce 
that is trained in the social determinants of health, 
and raise public awareness about the social 
determinants of health. 



Department of Surgery 
Division of Public Health Sciences 

 “In the beginning of every enterprise we should 
know, as distinctly as possible, what we propose 
to do, and the means of doing it…  We desire to 
lay the foundation and to mature some parts of 
the plan.  Those who come after us must finish 
the work.” 
  William Greenleaf Eliot, co-founder  

Washington University in St Louis 
1854 




