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Diet and cancer prevention

May decrease risk May increase risk

Miller PE. 2012



Dietary patterns and cancer prevention

taTotality of diet

Miller PE. 2012



Expand “diet” to include the totality of diet, or “dietary patterns”
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Definition of dietary patterns

“ . . . the quantities, proportions, variety, or combination of different 
foods, drinks, and nutrients (when available) in diets, and the 
frequency with which they are habitually consumed”

Nutrition Evidence Library. A Series of Systematic Reviews on the Relationship Between Dietary Patterns and Health Outcomes. 2014.
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Dietary Patterns Methods Project
a systematic comparison of diet quality indices with mortality



• NIH-AARP Diet and Health Study (AARP)

– Older Americans, 50-71 y (n = 567,169)

• Multiethnic Cohort (MEC)

– Multiethnic population, 45-75 y (n = 215,782)

• Women’s Health Initiative (WHI)

– Postmenopausal women, 50-79 y (n = 93,676)

Dietary Patterns Methods Project: 3 cohorts
a systematic comparison of diet quality indices with mortality



Dietary Patterns Methods Project: 4 indices
a systematic comparison of diet quality indices with mortality



Similarities and differences across indices

• Common underlying constructs
• Whole grains
• Vegetables
• Fruit
• Plant proteins

• Different components
• Dairy (HEI, DASH)
• Alcohol (AHEI, aMED)

• Different scoring approaches
• Density basis or per 1000 kcal (HEI)
• Absolute intake (AHEI)
• Population-specific cutpoints, medians/quintiles (aMED/DASH)



Scoring standards for each index component
HEI AHEI aMED DASH

Component Criteria for minimum 

score

Criteria for maximum 

score

Criteria for minimum 

score

Criteria for 

maximum score

Criteria for minimum 

score

Criteria for maximum 

score

Criteria for minimum 

score

Criteria for maximum 

score

Whole Grains 0 oz eq/1000 kcal ≥1.5 oz eq/1000 kcal 0 oz eq/d ≥5 & ≥6 oz eq/d < median ≥ median Lowest quintile Highest quintile 

Total Vegetables 0 c eq/1000 kcal ≥1.1 c eq/1000 kcal — — — — — —

Vegetables No Potatoes — — 0 c eq/d ≥2.5 c eq/d < median ≥ median Lowest quintile Highest quintile

Greens & Beans 0 c eq/1000 kcal ≥0.2 c eq/1000 kcal — — — — — —

Total Fruit 0 c eq/1000 kcal ≥0.8 c eq/1000 kcal 0 c eq/d ≥2 c eq/d < median ≥ median Lowest quintile Highest quintile

Whole Fruit 0 c eq/1000 kcal ≥0.4 c eq/1000 kcal — — — — — —

Nuts & Legumes — — 0 oz eq/d ≥1 oz eq/d — — Lowest quintile Highest quintile

Nuts — — — — < median ≥ median — —

Legumes — — — — < median ≥ median — —

Seafood & Plant Proteins 0 oz eq/1000 kcal ≥0.8 oz eq/1000 kcal — — — — — —

Fish — — — — < median ≥ median — —

Total Protein Foods 0 oz eq/1000 kcal ≥2.5 oz eq/1000 kcal — — — — — —

Low-Fat Dairy 0 c eq/1000 kcal ≥1.3 c eq/1000 kcal — — — — Lowest quintile Highest quintile

Ratio of Fatty Acids PUFA + MUFA/SFA: 

<1.2
PUFA + MUFA/SFA: 

≥2.5
— — MUFA/SF:  

< median
MUFA/SF: 

≥ median
— —

Trans Fat — — ≥4% ≤0.5% — — — —

EPA + DHA — — 0 mg/d 250 mg/d — — — —

PUFA — — ≤2% ≥10%

Alcohol — — ≥3.5 &

≥2.5 drinks/d

0.5-2  &

0.5-1.5 drinks/d

<5 or >15 g/d & 

<10 or >25 g/d

5-15 g/d &

10-25 g/d

— —

Red & Processed Meat — — ≥1.5 oz eq/d 0 oz eq/d ≥median <median Highest quintile Lowest quintile

Refined Grains ≥4.3 oz eq/1000  kcal ≤1.8 oz eq/1000 kcal — — — — — —

Empty Calories ≥50% kcal ≤19% kcal

SSB & Juices — — ≥1 c eq/d 0 c eq/d — — — —

SSB — — — — — — Highest quintile Lowest quintile

Sodium ≥2.0 g/1000 kcal ≤1.1 g/1000 kcal Highest decile Lowest decile — — Highest quintile Lowest quintile

Scoring standards are based on standardized cup &ounce equivalents from the MyPyramid Equivalents Database.  
HEI-2010  (Healthy Eating Index-2010): 100 points; AHEI (Alternative Healthy Eating Index-2010): 110 points; aMED (alternate Mediterranean Diet Score): 9 points; DASH (Dietary 
Approaches to Stop Hypertension Score): 40 points.



Higher diet quality associated with lower mortality

NIH-AARP (AARP)

Multiethnic Cohort (MEC)

Women’s Health Initiative (WHI)

Liese AD et al, The Dietary Patterns Methods Project: Synthesis of Findings across Cohorts and Relevance to Dietary Guidance. J Nutr 2015
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Healthy Eating Index (HEI)

• Standardized diet quality metric 

• 13 components, total score = 0-100 points

• High score reflects optimal alignment with federal dietary guidelines

• Developed and evaluated for children and adults 2 years and older  



How healthy is the American Diet?
Healthy Eating Index scores are suboptimal (<60 points), 1999-2012
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Further extend definition of “dietary patterns” to include multidimensionality and 
dynamism

.



Biological effects of eating, metabolism, and the circadian clock

Source: Patterson et al, JAND, 2015

If we alter eating frequency, does it modify the biology?

Source: Mattson, PNAS, 2014

Examples of eating frequency patterns



Diet over the life-course: 
exposures may be acute, cumulative, and/or at critical windows

Source: Uauy R. J Nutr. 2005.
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How healthy is the American diet? 
Healthy Eating Index scores at different life stages



Healthy eating trajectory across the life course

Foong-Fong Chong M, 2022



Healthy Eating Index-2020
• for children and adults 2 years+

Healthy Eating Index-Toddlers-2020
• for toddlers 12 through 23 months



Dietary patterns at different life stages
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Dietary patterns: HEI-Toddlers-2020

Total Fruits

Whole Fruits

Total Vegetables

Greens and Beans

Whole Grains

Dairy

Total Protein FoodsSeafood and Plant Proteins

Fatty Acids

Refined Grains

Sodium

Added Sugars

Saturated Fats

Perfect Score Toddlers 12-23 Months

Lerman JL et al, 2023
Pannucci TS et al, 2023
Herrick KA et al, 2023



Dietary patterns: children and adolescents
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Dietary patterns: children and adolescents

Total Fruits

Whole Fruits

Total Vegetables

Greens and Beans

Whole Grains

Dairy

Total Protein FoodsSeafood and Plant Proteins

Fatty Acids

Refined Grains

Sodium

Added Sugars

Saturated Fats

Perfect Score 2-4 Years 5-8 Years 9-13 Years 14-18 Years

Shams-White MM et al, 2023



Dietary patterns: adulthood
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Dietary patterns: adulthood
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Case study: B-24

Zimmer M et al, 2023
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Opportunities and challenges

• Use a shared conceptual framework across research questions
• Match appropriate diet assessment methods to include contextual and 

dynamic attributes of dietary patterns in different populations
• Develop methods and models that fully capture the richness within the 

total dietary pattern at different life stages
• Consider relevant periods of timing, apply time-varying models for dietary 

patterns across the life course
• Consider timing and frequency of dietary patterns over the short term such 

as by meal, by day
• Apply systems-oriented approaches, that consider measures of other 

related exposures and their interactions within the context of dietary 
patterns
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