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Purposes of diet methods

Individual assessments, clinical
situations

Epidemiology

Developing dietary guidelines & health
policy

Monitoring change In intervention studies

Monitoring public health interventions
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Multiple-pass
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Which day of the week does this record? Please tick gner

Sun Mon Tues Weds

Is this a typical day? Please tick ane:

Thurs|V/ | Frl | Sat 18 4

Yes v | No

If not, give an example of a typical day after yesterday's record, if you wish.
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5: Food selection — Top menu

= Carozls and coreal products

> Dairy products

> Egys

= Vagetahles

> Fruit

> Nuts and seeds

 Herbs, spices and condiments
> Infant foods

> Ash and fish products

=~ Meat and mest products

» Bulter, related spreads, fats an
> Beverages

= Alcoholic heverages

> Sugars, preserves and shacks
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> Cerzal grains, brans and germs

> Rice and rice dishes

~ Pasta, noodies and couscous

> Breads

> Bread rolls

~+ Breakfast cereals

> Biscuits

> Cakes

~ Pastry, including savoury pies, flans and gy
> Sweet buns, pies, flans, pasties and scong

> Soups, sauces and
= Dietetic products

Enter sgarch string(s):

All strings ... - WITHO!

| Case sensitive? | Staris

M Inchude meny Lilles? | Ends
_1 Starts

Hext time

> Puddings, cereal and milk based
> Savouries, cereal group

Enter search string(s):
Al strings ... ... WITHOUT spaces
| Case sensmver I Starts wordy

M Include menu titles? _; Ends word?

i Starts whole nan{

real products "

7: Foul selectiun — Sweel buns, pies, flans, pasiries aml scunes

Almond tart/flan
Almond tartiflan, individual
Apple crumble tartiflan, pastry basefapplesicrumble topping
Apple fritters (in batter, fried)
ieftart n.s.
"tart, individual
"tart, pastry top and bottom
ftart, wholemaal n.s.
'tart. wholemeal, pasiry top and hettom
tart'flan, pastry hase or crusi
Apple pieftart'flan, wholemesal, pasiry base or crust
Apple strudel
Apple tumoverfsiice
Asian/sata pastries
Bagel
Bagel, toasted

g id of honour, individual, pastry with jam and aimond based filling
Bakewellfcongress tart/maid of honour, large, pastry with jJan and almond based filling
Banana fritiers (in baiter with syrup) takeaway/restaurant

Banana fritters (in baitor, fried)

Barahrith, welsh, yeasted fruit loaf

Extract from the DINER program — EPIC-Norfolk




24-hour recalls & validation - Issues

Increased variability in food supply & food composition

Recall all consumption over 24-hour period — forget
items?

Single 24h & capture of episodic foods

Measurement error




Overview

Measurement error: causes, effects,
identification

Biomarkers: quantitative, concentration

Biomarkers: issues




Validation - purpose

Determine optimal method
Greater understanding of measurement error

Further

Calibration for systematic bias
Correction for measurement error




Measurement /\
_ Respondent
error CauSes AIAS bhange behaviouA

( desirz(ljaci:lii?l/ JES ' Forget items
\\I// A

Methodological Interviewer

JE

Questionnaires Measurement
omissions error

/ 24-hour \ '
eports influence

Insufficient daﬂ Data entry and by interviewer

‘episodic foods’ processing.

\ Supporting
databases




Episodic foods, nutrient intake & 24-h
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90th vs 10th centile 7 day food diary data - EPIC-Norfolk cohort




Measurement error - effects

Epidemiology:
Bias & inconsistency in study results

Main exposure error: Attenuation of findings, loss of

power to detect exposure-disease associations
(Kipnis V AJE 2003)

Covariate exposure error: both attenuation or
Inflation possible (Schatzkin A J Nat Can | 2004)

Public health, policy diet recommendations:

Over-estimates in absolute intakes :> Incorrect
public health policy




4 Disease risk

biomarkers eg
saturated fat and LDL
cholesterol




Biomarkers

Quantitative recovery Concentration

Absolute value over Relative ranking
period of time Bleod

24-hr urine nutrients Vitamins C, E,
D, B12, folate,

N, Na, K, sucrose, carotenoids, fatty acids

tmamin e e
vivacu uve |JIIyLU'

Energy — Doubly Labelled chemicals flavonoids,
Water (DLW) phenolic acids

contaminants
acrylamide, mercury

Adipose tissue

nutrients fatty acids,
vitamin




Comparison diet methods — relative validity

Biomarkers errors independent of reported intake

Previously thought individual reports of diet with
different methods were independent

Recent evidence: errors are correlated

Quantitative recovery biomarkers urine N & energy
DLW

Correlation of person-specific biases in FFQ and 24-hour
recall (Kipnis V AJE 2003)

Women: Energy 0.28, Protein 0.24, protein density 0.94




Evidence of person-specific reporting

Individuals report in same direction with different methods

® Weighed record
C Diet history

Comparison — relative validity — not recommended

Black A & Cole T, JADA 2001




Examples of biomarkers for
determining measurement error

Quantitative recovery biomarkers

Urine nitrogen

Concentration biomarkers
Vitamin C

— tocopherol, folic acid, carotenoids,
retinol

Plasma n-3 PUFA




Quantitative recovery biomarker

Urine nitrogen excretion = nitrogen
Intake (providing individuals in balance)

Measurement N In urine over 24 hours

allows direct estimates of intake ingham 1983
AJCN, Isaakson 1980 AJCN)

Completeness using PABA (para amino
benzoic acid)

EPIC-Europe — 10 country study —
comparison of 2 diet methods




Urine nitrogen & measurement
error EPIC-Europe data

N 24-HDRs vs N 24H URIN A Male N DQvs N 24H URIN

= Female

y =1.29x - 0.97 y =0.52x+ 1.17
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r?=0.94
nap =

flo =" P
o)

= cam

gre A 4 hei
rag == bil
gre . pot

= hei

(2]
5
o
T a
<
S z
P ©
c )
<
3 1S
e Q
€
é <
£ s
= =)
< o
=) ar
o
)

= gre

2.2 24 2.6 . . 2.2 24 2.6

Logarithmic mean Nurin Logarithmic mean Nurin

Comparison 24-h & questionnaire vs biomarker  gjimani N et al, CEBP 2003




Comparison — triads method

Statistical method to estimate ‘true long-
term Intake’ (ocke M & Kaaks R AJCN 1997)

Paired correlations between biomarker
and 2 other diet methods




Urine & multiple 24-h - 6 x 24-h

1a. Protein intake

AN

QT;
0.77
0.34 |/ \ a2
|
MT; T RT;
0.44 ~ 0.68

| 0.30 |

FIGURE 1 "Method of triads": correlations and validity coefficients (VCs) - FFQ, 6 X
24HRs, 3 X 24-h urine collections, and 2 blood measurements as biochemical
markers (M) n = 161. (Shai I, J Nutr 2005)




Concentration biomarkers




Example of plasma vitamin C — 24-h vs

multiple days of records

Ehdy ID ES(S5%CH Weipht
1

Crsde :

ERC group ofZpan,1ZDay DR [1597) :-.- 0.4% (0LF3,0.69) 451
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Anti-oxidant nutrient biomarkers — correlations

Nutrient Q 24-h

-carotene

-cryptoxanthin 0.14

Lycopene 0.12 0.08
Retinols 0.12 0.14
Total -tocopherol 0.15 0.19
Vitamin C 0.15 0.20

Q=Questionnaire — ‘Antioxidant-nutrient-.guestionnaire --24-h —
mean of 4 days, Whites, African Americans (Satia JA JADA 2009)




Folic acid & -tocopherol — 6 x 24-h

FIGURE 1 "Method of triads": correlations and validity coefficients (VCs) FFQ, 6 X
24HRs, 3 x 24-h urine collections, and 2 x blood measurements as biochemical

markers (M), n = 161. (Shai I, J Nutr 2005)

Compared 8 days (Knutson SF Ann Epi 2001)
-tocopherol r= 0.50 (adjusted for cholesterol) Folate r=0.55




Plasma n-3 PUFA (polyunsaturated fatty
acids)

Plasma n-3 PUFA — n=4949 aged 40-
79y

Fish intake estimated: 7-day diary, 15

day recall, FFQ, short FFQ (2 questions)




Plasma n-3 PUFA & fish intake

m Diary
m FFQ
@ Brief
O 24-h

women-n=2352 - P.-<0.001
Welch AA et al, AJCN 2006




Variance in nutrient intake

Number of days to record intake
accurately

Nutrient distribution




Variance In nutrient intake — number

of days to record

Number of days to capture Women - UK

Intake adequately & classify
Individuals (Nelson M 1989
AJCN)

Variance women > men

Nutrient DEVS
Energy 6
Calcium 8
Copper

regularly consumed/normal
distribution

carbohydrate

ﬁ irregularly Potassium

consumed/skewed
distribution

copper, retinol, vitamin B12 Vitamin C

Retinol

4
)
energy, protein, fat, lron 8
8

SUVIMAX Mennen I, EJCN 2002 Number of days required to ensurer 0.9




Number of 24-h & energy intake

Method
DLW study — 14d
79 women
7 x 24h over 14d
Results

Energy differences between 24-h
and DLW

> Under-reporting D1 —
regardless of day

3 X 24h optimum

> 3 X 24h no benefit
1 weekend day
Discard day 1

Implications for many Ma Y, Ann Epi 2009
studies




Biomarkers - issues

Genetic
Gender
Homeostatic influences

Behavioural influences (smoking & plasma
vitamin C)

Non-linear associations (vitamin C plateaus)
Measurement error in lab
Limited number




Validation & 24-h what does it tell us?

24-h generally perform well against more
complex methods

Multiple 24-h required for episodic foods and
skewed nutrient distributions

DLW

Coverage of weekend as well as week days
? Discard 15t day — serious issue for NHANES and
other studies
Further validation, developments for
calibration and statistical modelling required




