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Nutrition and Cancer:  
Where Are We Now?

1.
 

History of the nutrition-cancer idea
2.

 
What makes the science complicated

3.
 

Recommendations (in the face of uncertainty)



Magnitude of the Cancer Problem 
in the World

 (Men and Women Combined:  2002 est.)

• Over 11 million new cases
• Nearly 7 million deaths

Estimates for 2020:  16 million new cases, 
10 million deaths





Diet and Cancer Prevention:  History (1)

• Yong-He Yan (Song Dynasty, 960-
 1279 AD):  poor nutrition was cause 

of esophageal cancer
• Wiseman (1676):  cancer might arise 

‘from an error in Diet’
 

and advised 
abstention from ‘salt, sharp and 
gross meats’



Diet and Cancer Prevention:  History (2)

• Bennet (1849):  ‘the circumstances which 
diminish obesity, and a tendency to the 
formation of fat, would seem, a priori, to 
be opposed to the cancerous tendency’

• Shaw (1907):  advocated more foods of 
vegetable origin, less foods of animal 
origin, less alcohol, tea, and tobacco



Animal experiments have proven 
conclusively that nutritional 
change can modulate 
tumorigenesis —even for 
genetically-determined 
neoplasms.
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Environmental Causes of 
Cancer

• Chemicals 
• Radiation 
• Infectious agents 

• Nutrition



Diet and Cancer Prevention
The scientific evidence 

seems ‘softer’
 

than that for 
other preventable causes











Lots of other foods



Problems for Nutritional Epidemiology 
of Cancer

• Confounding
• Exposure assessment error

Weak-Moderate Effects



Confounding
• People who consume diets high in 

fat, or low in fiber, may differ from 
their low-fat/high-fiber counterparts 
on other dietary, lifestyle, behavioral, 
or physiologic characteristics that 
are truly causally related to cancer.



% Mortality in Coronary Drug Project 
Participants

 (  ) = adjusted for 40 baseline variables)

Adherence Clofibrate Placebo 

< 80% 24.6 (22.5) 28.2 (25.8) 

> 80% 15.0 (15.7) 15.1 (16.4) 

 

 

--NEJM 1980; 303:1038-41



Trials (1)
Randomized controlled trials 
avoid confounding bias because 
randomization makes  
intervention and control groups 
similar with respect to both  
known and unknown factors 
related to the disease outcome.



Trials (2)

• But trials are
– Not appropriate for all hypotheses
– Hard to do
– Expensive



Trials in the Nutritional 
Epidemiology of Cancer:

 
How’s That Working Out?





PPT:  Risk of Adenoma Recurrence Among 
Participants Completing the Study

INTERVENTION

 

CONTROL RISK RATIO
GROUP

 

GROUP

 

(95% CI) 
(N=958)

 

(N=947)

No.

 

% No.

 

% 

1+ adenoma

 

380

 

39.7

 

374

 

39.5

 

1.00 (0.90-1.12)
Largest adenoma 1+ cm

 

47

 

4.9

 

53

 

5.6

 

0.88 (0.60-1.28)
Advanced adenoma

 

60 6.3

 

66

 

7.0

 

0.90 (0.64-1.26)





WHI:  Diet vs. Breast Cancer

• Change in % calories from fat:  8-10%
• 9.1% ↓

 
reduction in BC (I vs. C) (p=0.07)

– vs. 8.8 % ↓
 

predicted from observ. data

Prentice RL et al.  JAMA 2006



Calcium Supplements vs. Adenoma 
Recurrence:  Trial Results*

Placebo Placebo Calcium Calcium  RR of 
1+  
Adenoma

Ratio of 
mean no. 
Adenomas

% with 1+  
adenomas 

Mean no. 
adenomas 

% with 1+  
adenomas 

Mean no. 
adenomas   

38 0.73 31 0.55 0.81 0.76 

 

 

Baron J et al., NEJM, 1999



Folate vs.             
Adenoma 

Recurrence

*

*



National Cancer Institute and 
Southwestern Oncology Group

•32,000 men
•200 micrograms (µg) of selenium per day
•400 International Units (IU) of vitamin E per 
day

D?



Can Physical Activity/Weight Control 
Improve Prognosis Among Breast 

Cancer Survivors?

• Smaller trials in Canada, Norway
• Large trial under consideration in U.S



Problems for Nutritional Epidemiology 
of Cancer

• Confounding
• Exposure assessment error

Weak-Moderate Effects





FFQ used in NIH-AARP Diet and Health Study





Dietary Fat and Breast Cancer
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3500 cases

Thiébaut et al.  JNCI 2007;99:451-62

Calibration study 
(1996):  n=2055;    
2 FFQs, 2 24HDRs



OPEN STUDY

Observing Protein and
Energy Nutrition Study



OPEN:  Methods

• n=486 men and women, age 40-69 
• 2 FFQs, 2 24-hour dietary recalls
• Biomarkers 

– 2 24-hour urines for nitrogen (protein) 
– Doubly labeled water (DLW) for energy 

expenditure (with replications in 
substudy)





Conclusions

• There is substantial attenuation for FFQ-
 derived  absolute energy and protein (RR of 

2.00 1.03-1.10)

• Attenuation is reduced by energy adjustment 
but remains considerable (RR of 2.00 1.24-

 1.32)



Women's Health Initiative:
FFQ Fat and 4DFR Fat vs. Breast Cancer
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The Future: New Ways of Measuring 
Diet and  Physical Activity



Multiple Administrations of Automated, 
Internet-Based 24-Hour Recalls

http://images.google.com/imgres?imgurl=http://hearts.sutterhealth.org/images/152/152_treadmill.jpg&imgrefurl=http://hearts.sutterhealth.org/about/ab_betr-care.html&h=196&w=152&sz=11&hl=en&start=3&tbnid=FGvhEjf9_4M-BM:&tbnh=104&tbnw=81&prev=/images%3Fq%3Dtreadmill%2Btest%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DX


24-Hour Dietary Recalls (1)

• Used in national surveillance and 
as ‘reference instrument’

• With multiple administrations, 
likely more accurate than FFQ 

• Too expensive for large scale 
studies



24-Hour Dietary Recalls (2)

• Automation and self-administration 
can make this a practical tool—via 
the internet



Vision for ASA24 

• Multiple 24HRs can be collected for 
minimal cost
– Complete system for probing, coding, 

and calculation of intakes
– Easily updated

• Adaptable to multiple languages 
and countries 

















ASA24
 Next Steps

• Beta Testing
• Expected completion: Fall 2008
• Spanish version:  6 months later









Combined Data:  
New Statistical Approaches

• Combining  multiple recall with 
questionnaire data—frequency info 
may complement, esp. for episodic 
foods



Promise?
• Incorporation of more intensive diet 

and PA assessment instruments into 
large prospective cohorts may help 
advance the nutritional epidemiology 
of cancer and other chronic diseases.



Even in the Face of Uncertainty, We Know 
Enough to Make Recommendations
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A quarter-pound 
cheeseburger, large 
fries and a 16 oz. soda 
provide:


 
1,166 calories 



 
51 g fat 



 
95 mg cholesterol



 
1,450 mg sodium



























CONVINCING



CONVINCING



CONVINCING

‘Data do not show 
any level of intake 
that can confidently 
be shown not to be 
associated with risk.’



PROBABLE



CONFLICTING PROBABLE NO RECOMMENDATION for 
MILK, CHEESE, OTHER 
DAIRY PRODUCTS





•Meat is valuable source of 
nutrients (protein, iron, 
zinc, vitamin B12)

•For those eating flesh 
foods, amount of red meat 
can be limited by choosing 
poultry, fish.



Quantitative Recommendations 
for Red Meat Intake

• Individual goal = 500 g/week
– There is a continuum of increasing risk with 

increased intake; this is level at which the 
increased risk becomes statistically significant

• Population goal = 300 g/week
– This is the estimated average intake for a 

population distribution within which 500 
mg/week is at the upper range













































Recommendations and the 
Meaning of Life



Nutritio
n 

Recommendations







Nutritional Epidemiology Branch
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