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Focus on conceptual and analytical frontiers in
nutritional epidemiology: Multi-dimensionality

» Dimensions of diet include nutrients, foods, and other
constituents

» Each food, each nutrient could be considered a dimension
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Considering food groups and nutrients jointly in
epidemiologic studies

» How do different nutrients or foods interact in their impact on health
outcomes?

» Does the food source of a nutrient impact the nutrient’s effect on health?

» What can dietary quality indices tell us about multidimensionality?
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Postmenopausal breast cancer odds by lifetime intake of
orilled, barbecued, and smoked meats, stratified by fruit
and vegetable intake in last year

_ Low fruit and High fruit and
Total # times vegetable intake vegetable intake
over lifetime
OR (95% Cl) OR (95% Cl)

0-2553 1.00 1.00
2574-6514 1.84 (1.27-2.67) 1.15 (0.76-1.73)
6533-51652 1.74 (1.20-2.0) 1.15 (0.76-1.74)
p for trend 0.07 0.23
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Steck, Susan E., et al. "Cooked meat and risk of breast cancer—lifetime versus recent dietary intake." Epidemiology 18.3 (2007): 373-382.



Food Group-Based Sources of PUFAs and Associations
with LDL Cholesterol in Youth with Type 1 Diabetes

Substitute 30

Parameter Mean kcal/d Estimate

kcal/d
PUFA from non-solid fats 38.0 -0.0038 0.0037 0.3069
PUFA from nuts 18.3 -0.0075 0.0034 0.0293
) ) -7.4

PUFA from refined grains 15.3 0.0197 0.0100 0.0495 mg/dl LDL
PUFA from red +

11.7 -0.0185 0.0158 0.2400
processed meats
PUFA from high fat

10.0 0.0182 0.0065 0.0053

chicken
Estimate is adjusted for age, race, gender, duration of diabetes. Estimate is for a 10 kcal (49.1 kJ) change.
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An Approach for Examining the Impact of Food Group-Based Sources of Nutrients on Outcomes with Application to PUFAs and LDL in Youth with Type 1 Diabetes. Tooze JA, The NS,

Crandell JL, Couch SC, Mayer-Davis EJ, Koebnick C, Liese AD. Nutrients. 2020 Mar 28;12(4):941. doi: 10.3390/nu12040941. PMID: 32231085



Dietary patterns and dietary quality indices
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Extending Methods in Dietary Patterns Research

Jill Reedy *, Amy E Subar !, Stephanie M. George > and Susan M. Krebs-Smith !

1 Rick Factor Assessment Branch, Epidemiology and Genomics Research Program, National Cancer Institute,
9609 Medical Center Drive, Bethesda, MD 20892, USA; subara@mail.nih.gov (A.ES.);
krebssms@mail.nih.gov (5.M.K.-5.)

2 Office of Disease Prevention, Office of the Director, National Institutes of Health, 6100 Executive Blvd,
Rockville, MD 20852, USA; stephanie.george@nih.gov

*  Correspondence: reedyj@mail.nih.gov; Tel.: +1-240-276-6812

check for

Received: 23 March 2018; Accepted: 3 May 2018; Published: 7 May 2018 updates

Abstract: The National Cancer Institute (NCI) and the National Institutes of Health (NIH) Office
of Disease Prevention held a workshop titled, “Extending Methods in Dietary Patterns Research”,
in May of 2016. The workshop’s goal was to articulate, refine, and prioritize methodological questions
to advance the science of dietary patterns in epidemiological research. Although the focus was on
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Traditional Multi-Variable Analysis of all Mediterranean Diet Index

Components Simultaneously, Predicting Mortality

(Controlling for total calories + confounders)
Vegetabl * Buckland et al. found only

es

100% olive oil and alcohol intake to

% . . g .
00 Fruit and be predictive of mortality

Meat
20% Nuts

e Challenge: If all MeD
components are in one
] Legumes model, what dietary change
can happen when olive oil is

increased?
Fish and » Isocaloric components not in
Seafood MeD, such as potatoes, added
sugars?

Alcohol

Olive Oil Cereals
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Buckland, Genevieve, et al. "Adherence to the Mediterranean diet reduces mortality in the Spanish cohort of the European

Prospective Investigation into Cancer and Nutrition (EPIC-Spain)." British journal of nutrition 106.10 (2011): 1581-1591.



Using shape analyses to identity commonalities and
differences in meeting HEI 2015 recommendations
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Using shape analyses to ic
differences in meeting HE

Constellation 1

entify commonalities and
2015 recommendations

Constellation 2

T FRUIT T FRUIT
100 100
SAT FAT 90 WH FRUIT SAT FAT 90 WH FRUIT
80 80
70 70
ADD SUG 60 T VEG ADD SUG 60 TVEG
50 50
40 40
30 30
20 20
Sodium 10 GRNS & BNS Sodium 10 GRNS & BNS
0 0
REF GRAIN WH GRAIN REF GRAIN WH GRAIN
FAT ACID Dairy FAT ACID Dairy
SEAF & PI PROT TPROTF SEAF & P| PROT TPROTEF
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ntegrating measurement error correction
into design and analysis of observational
epidemiologic studies
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Why Is measurement error correction important in
nutritional epidemiology?

“..., in nutritional epidemiology studies that use self-report instruments, the
measured exposure (i.e. the estimated intake) has an error that is often substantial
and probably larger than that for most other exposures of common epidemiological
interest.”

--Freedman et al. 2011 J Natl Cancer Inst, 103 (14): 1086-1092

Self-reported intake is error-prone because:

e Diet varies from day-to-day

 Memory is not perfect, recall difficult

* Psychological factors (e.g. social desirability)

* Imperfect translation of consumption frequencies and portion sizes of food group
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Study design to enable measurement error (ME)
correction methods

* Full sample data collection: Youth and young adults with diabetes completed a

Food Frequency Questionnaire (FFQ) and were assessed for outcomes and
covariates

e Diet assessment sub-study (DAS): FFQ 1; 3 x 24 HR by phone

* Application to association of sugar-sweetened beverage intake and lipid levels in
youth with diabetes, using regression calibration (NCl Method)

The NCI Method

SAS macros currently available to
4 Weeks

Single dietary component whether consume d SEaisonuiinighe

daily or episodically; - Usual F&V intake

Ratios of two dietary components that are gletaksodiumintakeipeiglCOOkes!
24HR1 24HR2 24HR3
Multiple dietary components, whether = el

consumed daily or episodically : gigH

SAS macros available
hitps://epi.grants.cancer.gov/dietiusualintakes/method htmi

Liese AD, Crandell JL, Tooze JA, Kipnis V, Bell R, Couch SC, Dabelea D, Crume TL, Mayer-Davis EJ. Sugar-sweetened beverage intake and cardiovascular risk factor

profile in youth with type 1 diabetes: application of measurement error methodology in the SEARCH Nutrition Ancillary Study. BrJ Nutr. 2015; 114: 430-438



Impact of regression calibration on estimated mean difference in
lipids: 0.07 vs. 0.50 servings/day of sugar sweetened beverages

Outcomes

(back-transformed)

Triglycerides
(mg/dL)

Total cholesterol
(mg/dL)

LDL cholesterol

(mg/dL)

Naive model- no ME adjustment

Model after ME adjustment

_ Estimated . . Estimated Estimated . .
Estimated Difference in Difference in
Outcome at . Outcome at Outcome at .
p-value | Outcome at 0.07 - Estimated p-value . - Estimated
servings/day o Outcome - o Outcome
servings/day servings/day | servings/day
0.03 70.7 72.1 1.4 0.07 69.2 72.9 3.7
0.04 165.1 166.4 1.3 0.03 163.4 167.4 4.0
0.01 94.6 95.9 1.3 0.01 93.0 97.0 4.0
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Liese AD, Crandell JL, Tooze JA, Kipnis V, Bell R, Couch SC, Dabelea D, Crume TL, Mayer-Davis EJ. Sugar-sweetened beverage intake and cardiovascular risk factor

profile in youth with type 1 diabetes: application of measurement error methodology in the SEARCH Nutrition Ancillary Study. BrJ Nutr. 2015; 114: 430-438



Conclusions

* Joint consideration of multiple nutrients or food groups or
combinations thereof is underutilized in nutritional epidemiology.

* Increased focus on multidimensionality of diet and innovative
approaches to quantification is a promising area of research.

* Widespread integration of measurement error correction methods
into the design of dietary assessment studies and subsequent
analyses is needed to advance the field.
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