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The life course approach

%Q D - e & Life stages %Q D © &« 9

f‘4‘§ ‘r@p‘r:%é "J“; ‘r@"n%&
3&’?\ 0 ¥ 3é¢\ e

"\m ’-’/b & -'“\ S

70\ ) II - I N

? Q o n ? Q gs
Q 'e‘“’ . . » i‘ﬁb‘t%

@\‘ 4 / §§@ y precenee pren Inyy S (0? 05) d?hslé?ncd(s td 0 24) d i (16t 64) olderpecple @\. 1 / sg y

Dietary Pattern Assessment
over the Life Course
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Diet and cancer prevention
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Diet and cancer prevention




Dietary patterns and cancer prevention

Miller PE. 2012



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









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.



Methods to derive dietary patterns
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Cluster analysis index scores regression




Methods to derive dietary patterns

Dietary
patterns
methods

Investigator-
driven
approaches

Hybrid
approaches

Data-driven

approaches

Factor analysis Diet quality Reduced rank
Cluster analysis index scores regression







Framework for characterizing dietary patterns

Food supply Market/Community Individual
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Multiple levels

Food supply Market/Community Individual



Varying layers

Food supply Market/Community Individual




Total life course of exposure
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D|etary Patterns Methods Project

a systematic comparison of diet quality indices with mortality
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* NIH-AARP Diet and Health Study (AARP)
— Older Americans, 50-71y (n = 567,169)

* Multiethnic Cohort (MEC)
— Multiethnic population, 45-75y (n = 215,782)

 Women’s Health Initiative (WHI)
— Postmenopausal women, 50-79y (n =93,676)

Hﬁmetary Patterns Methods Project: 3 cohorts

a systematic comparison of diet quality indices with mortality

NATIONAL INSTITUTES OF HEALTH AND AARP

The Multlethm((ohort 5tu(ly
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Dietary Patterns Methods Project: 4 indices

a systematic comparison of diet quality indices with mortality
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Similarities and differences across indices

* Common underlying constructs
 Whole grains
* Vegetables
* Fruit
e Plant proteins

* Different components
 Dairy (HEI, DASH)
e Alcohol (AHEI, aMED)

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



Scoring standards for each index component

Component

Whole Grains

Total Vegetables
Vegetables No Potatoes
Greens & Beans
Total Fruit

Whole Fruit

Nuts & Legumes

Nuts

Legumes

Seafood & Plant Proteins
Fish

Total Protein Foods
Low-Fat Dairy

Ratio of Fatty Acids

Trans Fat
EPA + DHA
PUFA
Alcohol

Red & Processed Meat
Refined Grains
Empty Calories

SSB & Juices

SSB

Sodium

Criteria for minimum
score

0 0z eq/1000 kcal

0 ¢ eq/1000 keal

0 ¢ eg/1000 keal
0 ¢ €q/1000 kcal
0 ¢ /1000 kcal

0 0z eq/1000 keal
0 0z eq/1000 keal

0 ¢ /1000 kcal
PUFA + MUFA/SFA:
<1.2

24.3 0z eq/1000 keal
250% kcal

>2.0 /1000 keal

Criteria for maximum
score

21.5 o0z eq/1000 keal
21.1 ¢ eq/1000 keal
20.2 ¢ eq/1000 keal
20.8 ¢ eq/1000 kcal
20.4 ¢ eq/1000 kcal

2(.8 0z eq/1000 keal
22.5 0z eq/1000 keal

21.3 ¢ eq/1000 keal
PUFA + MUFA/SFA:
225

<1.8 0z 64/1000 keal
<19% kcal

<1.1 g/1000 keal

Criteria for minimum
score

0 oz eq/d

0 ceqld

0 ceq/d

0oz eq/d

24%

0 mg/d
<2%
23.58&
22.5 drinks/d
=150z eq/d

21 ceq/d

Highest decile

Criteria for
maximum score

25 & 26 oz eq/d

22.5ceq/d

22 ceq/d

210z eq/d

<0.5%
250 mg/d
210%
0.5-2 &
0.5-1.5 drinks/d
00z eq/d

Oceqd

Lowest decile

Criteria for minimum
score

< median

< median

< median

< median
< median
< median

MUFA/SF:
< median

<50r>159/d &
<10 or >25 g/d

>median

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.

Criteria for maximum
score

= median

2 median

2 median

2 median
= median
2 median

MUFA/SF:
= median

5-15g/d &
10-25 g/d
<median

Criteria for minimum
score

Lowest quintile

Lowest quintile

Lowest quintile

Lowest quintile

Lowest quintile

Highest quintile

Highest quintile
Highest quintile

Criteria for maximum
score

Highest quintile

Highest quintile

Highest quintile

Highest quintile

Highest quintile

Lowest quintile

Lowest quintile
Lowest quintile



Higher diet quality associated with lower mortality
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Liese AD et al, The Dietary Patterns Methods Project: Synthesis of Findings across Cohorts and Relevance to Dietary Guidance. J Nutr 2015






Healthy Eating Index (HEI)

e 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
Adherence of the U.S. Population Ages 2 Years and Older to the 2010 Dietary

Guidelines, as Measured by Average Total Healthy Eating Index-2010 (HEI-2010)
Scores.

== Maximum Total Score
100

HEI-2010 Total Score
6|
|
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|
|
1
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1999.00 2001.02 200304 200506 2007.08 200910 01112

Cycle of NHANES






Further extend definition of “dietary patterns” to include multidimensionality and
dynamism



Biological effects of eating, metabolism, and the circadian clock

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

Examples of eating frequency patterns

Glycogen, cholesterol,
bile acid synthesis
Pancreas A insulin secretion
lipogenesis, adiponectin
production
fatty acid synthesis,
glycolytic metabolism | Melatonin
secretion stops

Liver
* Highest risk of myocardial

infarction

Highest testosterone
secretion

Fat Py Best coordination

Noon
12:00

WAKE/FEEDING

Muscle A Greatest cardiovascular

& muscle strength

Circadian

Rise in blood pressure Highest blood

6am

Coordination pressure Regular meal © Small meal O Snack
f Metaboli
:nd :n:roeltsi:; Highest probability Highest body
E of death * temperature IM T|W |Th|F [S [Su
Cholesteral synthesis g
(,., el A. 3 meals and snacks Common Diet Alalalalalala
" Lowest bod * 5
Lver 4 glycogenalysi, Renperatce SLEEP/FASTING B. 3 meals consumed during the day TRF B/B/ B/ B/ B|B|B
mitochondrial biogenesis y Melatoni i )
poncrezs & [E‘h,:agntn;eﬁfe‘ir:n ti Deepest / M?:r;?;“ \ M eaT:ntszU: mn:a s g 23meal: i b:eakfaSt oz de MR R
Ipid catabolism, leptin 1 enopausal not rlasnes a 3 small meais
Fat e Sie=p worst Alternate day fast | A| E| Al E| A| E| A
Muscle A\ oxidative metabolism E Complete faSt AIternate day ER A D A D A D A

~_ A

Source: Patterson et al, JAND, 2015

Source: Mattson, PNAS, 2014




Diet over the life-course:

exposures may be acute, cumulative, and/or at critical windows

Older ages
Infancy and Adult Life
Childhood Adolescence

Pregnancy and Lactation

' Breasft Feeding I Smoking 1 Established adult risky behaviours
Fetal | IMfectonsPEM - iaminants | Diet and Physical activity,
 Micronutrients :
! (air, food, water,) ! Tobacco, Alcohoal,

Life ' Contaminants

: (air, food, water.) 1 Timing of puberty

1
| Obesity :

| |
other's Growth rate I Physical activity 1 .
{ Nutrition ol ! Inactivity(exercise,
! Behaviours ' ! /

! : and sedentarism) :

Carcinogen ! BhyeieakAclivity ‘
Exposures Exposure to Carcinogens %

1 UDeés

Accumulated risk

Development of Cancer

7 % Genetic susceptibility to Cancer

Age Source: Uauy R. J Nutr. 2005.






How healthy is the American diet?
Healthy Eating Index scores at different life stages

Figure 1-4
Adherence of the U.S. Population to the Dietary Guidelines

Across Life Stages, as Measured by Average Total Healthy
Eating Index-2015 Scores

100
o 80
61 63
§ o 55 &5 - 56 ©9
P
:
s

NIELT, wm

Ages 2-4 Ages 5-8 Ages 9-13 Ages 14-18  Ages 19-30  Ages 31-59 Ages 60+

NOTE: HEI-2015 total scores are out of 100 possible points. A score of 100 indicates that recommendations on average '
were met or exceeded. A higher total score indicates a higher quality diet.

Data Source: Analysis of What We Eat in America, NHANES 2015-2016, ages 2 and older, day 1 dietary intake data, weighted. Dim,vcwde,mes ov




Healthy eating trajectory across the life course

Dietary Stable- healthy trajectory

scores '

Inflexion points H

Less stable - moderately ... .
healthy trajectory H

» Life course

Preconception Infancy &

& Pregnancy Childhood ‘
- . .. e e . e

' Adolescence Adulthood

Foong-Fong Chong M, 2022
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Healthy Eating Index-2020
* for children and adults 2 years+

Healthy Eating Index-Toddlers-2020
 for toddlers 12 through 23 months
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Dietary patterns at different life stages Index
Total Fruits
Saturated Fats Whole Fruits
Added Sugars Total Vegetables
Sodium Greens and Beans
Refined Grains Whole Grains
Fatty Acids Dairy

Seafood and Plant Proteins Total Protein Foods
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Dietary patterns at different life stages Index
Total Fruits
100%
Saturated Fats 90% Whole Fruits

80%
70%

Added Sugars 60% Total Vegetables
50%
40%
30%
20%

Sodium 10% Greens and Beans

0%

Refined Grains Whole Grains

Fatty Acids Dairy

Seafood and Plant Proteins Total Protein Foods
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Dietary patterns at different life stages Index

Total Fruits
100%
Saturated Fats 90% Whole Fruits
80%
70%
Added Sugars 60% Total Vegetables
50%
40%
30%
20%
10% Greens and Beans
0%
Whole Grains
Fatty Acids Dairy

Seafood and Plant Proteins Total Protein Foods
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Dietary patterns at different life stages Index

== Perfect Score

Saturated Fats Whole Fruits

Added Sugars Total Vegetables

Sodium Greens and Beans

Refined Grains Whole Grains

Fatty Acids

Seafood and Plant Proteins Total Protein Foods
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Dietary patterns: HEI-Toddlers-2020

e Perfect Score === Toddlers 12-23 Months

Total Fruits

Saturated Fats Whole Fruits

Added Sugars Total Vegetables

Sodium Greens and Beans

Refined Grains Whole Grains

Fatty Acids

Seafood and Plant Proteins Total Protein Foods

Lerman JL et al, 2023
Pannucci TS et al, 2023
Herrick KA et al, 2023
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Dietary patterns: children and adolescents “Index

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

Total Fruits

Saturated Fats Whole Fruits

Added Sugars Total Vegetables

Sodium Greens and Beans

Refined Grains Whole Grains

Fatty Acids

Seafood and Plant Proteins Total Protein Foods

Shams-White MM et al, 2023
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Dietary patterns: children and adolescents “Index

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

Total Fruits

Saturated Fats Whole Fruits

Added Sugars Total Vegetables

Sodium Greens and Beans

Refined Grains Whole Grains

Fatty Acids

Seafood and Plant Proteins Total Protein Foods

Shams-White MM et al, 2023
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== Perfect Score  e===2-4 Years 5-8 Years 9-13 Years 14-18 Years

Total Fruits

Saturated Fats Whole Fruits

Added Sugars Total Vegetables

Sodium Greens and Beans

Refined Grains Whole Grains

Fatty Acids

Seafood and Plant Proteins Total Protein Foods

Shams-White MM et al, 2023
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Dietary patterns: children and adolescents “Index

== Perfect Score  e===2-4 Years 5-8 Years 9-13 Years — emm===14-18 Years

Total Fruits

Saturated Fats Whole Fruits

Added Sugars Total Vegetables

Sodium Greens and Beans

Refined Grains Whole Grains

Fatty Acids

Seafood and Plant Proteins Total Protein Foods

Shams-White MM et al, 2023
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Dietary patterns: adulthood

== Perfect Score  e====19-59 Years 60+ Years

Total Fruits

Saturated Fats Whole Fruits

Added Sugars Total Vegetables

Sodium Greens and Beans

Refined Grains Whole Grains

Fatty Acids

Seafood and Plant Proteins Total Protein Foods

Shams-White MM et al, 2023
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Dietary patterns: adulthood

== Perfect Score  e====19-59 Years 60+ Years

Total Fruits

Saturated Fats Whole Fruits

Added Sugars Total Vegetables

Sodium Greens and Beans

Refined Grains Whole Grains

Fatty Acids

Seafood and Plant Proteins Total Protein Foods

Shams-White MM et al, 2023



Case study: B-24

Case Study: For about the first 6 months of life, exclusively feed infants human milk

Dietary patterns
consumed by infants

and toddlers from
birth to 24 months

WHO
|

to infant formula?

What was the first When was the first Where is the infant If the infant was not How is the human milk | | Who feeds the
feeding after birth? feeding after birth? typically fed? exclusively fed human fed: from the chest, '"f?"t human milk
% milk, why was formula | | bottle, or other device? | | or infant formula?
N introduced?
—_ ;’
// | Is there mixed feeding?| = What was the Where does the infant Was the baby fed Who is present
If s0, what is the ratio duration of human receive human milk vs. on demand vs. on during infant
of human milk feeding milk consumption? infant formula? a schedule? feeding?

Zimmer M et al, 2023



Data Capture

Databases
and
Infrastructure

Data Analyses




Opportunities and challenges

e 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

e Consider relevant periods of timing, apply time-varying models for dietary
patterns across the life course

e 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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