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Insights on “diet”

“Diets are complex exposures with innumerable and
sometimes poorly characterized components that are

consumed in varying amounts and combinations.”

Dietary variables: the entire population is “exposed”

to some degree.

Diet is dependent of exposure time, of individual

dietary habits and food composition.

Satija A. Adv Nutr 2015
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First dietary
assessments

HARVARD SCHOOL OF PUBLIC HEALTH
SPECIAL PRENATAL STUDY

221 LONGWOOD AVENUE. BOSTON, MASSACRUSETTS

One Complete Day’s Record of Food Eaten

Directions:

Oramge juics of fruit- State number of oranges and size used.

Otber fruis: State kind, number or size of serving (1 small sauce dish = 14
measuring cup, 4 rounding thsps.® = 14 cup, 16 level thsps. = 1 cup).

Corval: State amount as rounding thsps. or in terms of measuring cup.

Bread: State oumber of slices, and if purchased as sliced bread. 1f not, state
thickaess as 3£ or 14 inch or whatever it is. .

Buttsr: Record as Jevel ssps. (1 par = 1 Jevel t5p.1).
Egg: Checbras to whether whole cgg or yolk only.

Bacon: Number of ‘slices—indicate whether long (full length) slices or
34 slices.

Milk: Amount on eereal—state in terms of measuring cup. I top milx or cream
used, cross out milk. State cream light, medium, or heavy. Cup refers
t0 me2suning cup. 1erdinary drinking glass = 37 cup. 1tall glass (iced tea
glass) = 13 cup. Where irstates milk or cream, cross out ope not used.

Suger: Give as level esps.

Orher foeds: Record as accurarely as possible in ordinary houschold measures
any foods caren not listed.
Meat or Fish:
1 small serving meat or fish = 1 0z. = 2 thsps.
1 average serving meat or fish = 3 oz,
1 large serving meat or fish = 4 oz,
Vegesables: Record in rounding thsps.
(1 ordinary small savcer of vegetables = 14 cup = 4 rounding thsps.)
Dessers:
Avcrage serving = 14 cup.
Milk or sauce, etc., added should be recorded and amount stated,

* Tablespoon = thep. 1 Tearpood = tsp.

Read directions carefully before filling out the following:
Bn:ald.'utx ) Time..oococc B 1L
Orange................Amount.  Orher fruic....s ...Amount
Crreal =K. oossinmsessonsomsams b RS L0 AMORDE ...
Bread —Kind ..o e, { RS st ]Tozsxcd [ X
Thickness.........ce.. inch No
Butter — AMOUDL . tsps. v
Egg .. NO. whole egg or yolk. How cooked......oooviiicvnn,
Bacont ..o NO. OF shices.  Sugar on cereal......... tsps.
Milk........ . ... Amount on cercal. Milk to drink......cv..... CUPS
6013 SREPRSPRINY - ) SR 0 14,1 ) 15 £ CURIIN 1] - 3
Is cocoa made with milk2....................){ nor, what part milk?.....cconneneee.
Sugar in cocoa or other beverage........ ...t 5ps.
Milk or cream added 10 c0coa Of Other beVerage. .o crvscrrivoeee. EDSPS.
Other f00ds €2800...c.covvervrereremriescscsinccnses srenriiinieises - crennrer ATROURTS ey
SRR e A RO s s
Between Brcnkfn:;l and Noon Meal: THME. e Bbe TR
Foodsitaten: wnmmumagapnmisenintpuasices ATOONDI Suamisinsa
corernirn e ATBOURES s
(Include ice cream, candy, sodas, exc.) :

Fi1o. 3. First and second pages of Jour-page form which is filled out by the subject on three consecutive days.

Burke. J Am Diet Assoc 1947



1986 - 1996

e Biomarkers of dietary
intake, validation of
technics

v

Validation of weighed records and other methods of dietary
assessment using the 24 h urine nitrogen technique and other
biological markers
BY S. A. BINGHAM', A. CASSIDY", T.J. COLE?, A. WELCH", S. A. RUNSWICK',
A.E.BLACK', D. THURNHAM?, C. BATES", K. T. KHAW', T.J. A.KEY",
AND N E. DAY*
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Fig. 3, The relationship between 24 h urine nitrogen and dietary nitrogen from 16 d weighed records in individuals
from (a) the lower four quintiles and (b) the top quintile of the urinary nitrogen: dietary nitrogen ratio distribution

For details of subjects and procedures, see pp. 532-534, .
Bingham SA. Br J Nutr 1995
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e New technologies
for data collection
and analysis

1990 - nowadays

+ Metadat Automated image
;aegnet to sZr\a/e? : Server analysis identifies
foods & beverages

5

Volume
estimation

= 6

- FNDDS indexing

Image labeled with food - Nutrient analysis
& beverage names for the

user to confirm or correct

4 ' Images & data
stored for research

User confirmation S
or clinical use

or correction 7

Technology Assisted Dietary Assessment (TADA)
Mobile Food Record (mFR) - 2015

JMIR mHealth uHealth 2015



P774 Salada de folhas de verduras Mixed green salads P143 Baido de dois Mixed rice and beans

P774-3 P774-4
P143-3 P143-4

P774-5 P774 -6 P143-5 P143-6

Crispim SP, Fisberg RM. Manual Fotogrdfico de Quantificacdo Alimentar 2016



Approaches in dietary research

Dietary

patterns
Food

Food groups

Nutrients



Approaches in dietary research

eDietary patterns

e Foods or food
groups



Health Surve ,j Sao aul - 15A

U“,f )
"‘ g % o, 0 .I

Cross-sectional Population Cluster Census tracts
study based sampling and households
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years years

Nutrition groups



Structured questionnaire

24-hour dietary recall

Blood pressure, anthropometric
and biochemical assessment |
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DIETARY PATTERNS - MONITORING




Dietary patterns — Analysis

Dietary patterns

T!'neoretlcally [ Hypotheses-driven)
derived methods D
Empirically derived [ :é_?' Data-driven}

methods

Ocké MC. Proc Nutr Soc 2013



Dietary patterns — Analysis

Dietary patterns

Theoretically : J
. S Hypotheses-driven
derived methods { yp
Dietary quality scores
Healthy Eating Index Revised Brazilian
2010 Healthy Eating Index (BHEI-R)

Ocké MC. Proc Nutr Soc 2013



Preventive Medicine Reports 4 (2016) 391-396

Contents lists available at ScienceDirect

Preventive Medicine Reports

journal homepage: http://ees.elsevier.com/pmedr

Trends in diet quality among adolescents, adults and older adults: A
population-based study> 7%

Samantha Caesar de Andrade PhD**!, Agatha Nogueira Previdelli PhD??, Chester Luiz Galvao Cesar PhD"?,
Dirce Maria Lobo Marchioni PhD *#, Regina Mara Fisberg PhD 2°
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Oils = Vegetable oils, seed oils and oily fish

SoFAAS = total calories from solid fat, alcohol and added sugar Andrade SC, Fisberg RM. Prev Med 2016



Total fruit (5)  Vegetables (5) Milk and dairy (10) Saturated fats (10) Sodium (10) SOFAAS (20)

B Adolescents 2003 (BHEI-R 52.03) B Adolescents 2008 (BHEI-R 50.33)* M Adults 2003 (BHEI-R 54.87)
B Adults 2008 (BHEI-R 56.47)* m Older adults 2003 (BHEI-R 60.73) M Older adults 2008 (BHEI-R 62.78)*

* p<0,005

Andrade SC, Fisberg RM. Prev Med 2016



Factors associated with BHEI-R identified by multiple regression

analysis for participants of ISA-Capital 2003 and 2008

Independent variable 2003 2008
B p B p
Energy intake (Kcal) -0.0021 <0.001 -0.0013 0.002
Age group Adults? 2.4469 <0.001 6.1154 <0.001
Older adults? 7.1968 <0.001 10.7202 <0.001
Smoking habits Former smoker® -2.9523 <0.001 -3.0910 0.003
Head of household -0.0664 0.032 -0.1550 0.155

education (years)

2 |n relation to adolescents.
bIn relation to never smoked.

2003 2008
Adults 1 2.4 points Adults 16.1 points
Older adults 1 7.2 points Older Adults £ 10.7 points

Andrade SC, Fisberg RM. Prev Med 2016



Score based on greater Score based on lesser Score based on
consumption of ten consumption of seven 17 dietary items
healthy dietary items  unhealthy dietary items

Global 440 (10-5) 52.1(18-6) 51.9(9-3)
Sex
Men 42.4(10:5) 50-6 (18-8) 50-3(9-4)
Women 46.0(10-6) 53-8 (18.5) 53-7(9-3)
p value* <0-0001 <0-0001 <0-0001
Age, years
20-29 36-0 (10-0) 45.8 (18-5) 44-0 (9-4)
30-39 39-4(10:3) 46-3(18:6) 46:5(9-6)
40-49 42-2(10-7) 47-9(187) 49-0(97)
50-59 44-4(107) 50-4 (18-4) 51-5(9-4)
60-69 459 (10-7) 53-2(18-1) 53-6(9-0)
70-79 456 (10-8) 54.0 (18-0) 537 (8-9)
>80 447 (107) 542 (18-0) 53-2(8.9)
p value for trend* <0-0001 <0-0001 <0-0001
Country income level
High (n=47) 47-0(9-3) 37-4(11-2) 48-6 (8-1)
Upper middle (n=53) 452 (11-3) 46-2 (12-8) 50-1(87)
Lower middle (n=51) 40-9 (10-9) 550 (15-3) 51.1(9-4)
Low (n=36) 42.9(9:6) 75-9 (12-5) 59:9 (7-3)
p value for trend* 0-0005 <0-0001 0-0006

Dataare mean (SD). Possible range of each score is from 0 (less healthy) to 100 (more healthy). *p values for
differences by sex or across ordinal categories of age or country income were estimated using hierarchical regression
analysis accounting for age-sex distribution. Age, sex, and country income (high, =US$12 475; upper middle,
US$4037-12 474; lower middle, US$1025-4036; low, <US$1024) were mutually adjusted when assessing statistical
significance of each.

Table 2: Global dietary patterns among men and women in 187 countries in 2010

yvomen

Dlder adults

Lower income

Imamura F., NUTRICoDE. The Lancet 2015



Global dietary pattern

Dietary pattern based on
more healthy items

Whole grains, Fruit, Vegetables, Fish, Nuts
and seeds, Beans, Milk, Dietary fiber,
Polyunsaturated fat, Omega-3 fat

Dietary patterns based on
fewer unhealthy items

Sugar-sweetened beverages, Processed
meats, Unprocessed red meats, Saturated
and Trans fat, Cholesterol and Sodium

Overall dietary
patterns

Values represent degrees of adherence to
each dietary pattern, ranging from 0 (least
healthy) to 100 (most healthy)

—

==

==

Dietary patterns based on more healthy Items

Dietary patterns based on fewer unhealthy Items

Overall dietary patterns

100 (best)

S0

0 (worst)

3 Missing information

Imamura F., NUTRICoDE. The Lancet 2015
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Dietary patterns — Analysis

Dietary patterns

T!'neoretlcally [ Hypotheses-driven)
derived methods D
Empirically derived [ :é_?' Data-driven}

methods

Ocké MC. Proc Nutr Soc 2013



Dietary patterns — Analysis

Dietary patterns

Empirically derived ) .
thode {aqf Data-dnvenJ

Multivariate analysis techniques

Principal Treelet

Component gy EXRIPAPERDAtION Cluster Transform (TT)

Analysis (PCA) T\ﬂ%lﬁiﬂgﬁiﬁ) Analysis
(EFA) (CA)

Ocké MC. Proc Nutr Soc 2013



Examining associations between dietary patterns and metabolic CVD risk
factors: a novel use of structural equation modelling

Michelle Alessandra Castro'*, Valéria Troncoso Baltar?, Dirce Maria Marchioni' and Regina Mara Fisberg'

0.04
Traditional pattern 0.03 SBP
pp X
| 0.12*
TAG/HDL
'\0.32* 0.59*=p LEP
Obesity
0.19* 0'85*-} e
FPG 4— 038
0,24
TC/HDL " 0.24*
0.14
Moderm pattern 0.12
.0.26 hs-CRP

Fig. 2. Structural equation model diagram with standardised estimates for the relafionship between dietary patterns and metabolic CVD risk factors, Health Survey of
Sao Paulo, Brazil, 2008-2011. * Standardised coefficients significant at the critical value of 0-05. SBP, systolic blood pressure; DBP, diastolic blood pressure; FPG,
fasting plasma glucose; hs-CRP, high-sensitivity C-reactive protein; LEP, leptin; WC, waist circumference; BW, body weight.

de Castro MA, Fisberg RM. Br J Nutr 2016



Milk If/s  Cheese
(-0.17) (0.17)
Sandw/ Whole

baked

—. bread
(0.17) (-0.14)
Sweets EEL:
(-0.13) (0.12)

Mayo
(-0.12)

Indirect effects of Traditional pattern

Alc
beverg
(-0.17)

Pasta
(-0.14)

Legum
(-0.11)

0 CVD risk factors

SBP hs-CRP
DBP Glucose
TC:HDL TAG:HDL

A" Protective role against

weight gain and

cardiometabolic risk factors

de Castro MA, Fisberg RM. Br J Nutr 2016



Potential
g SBF cardioprotective
effect
Low-fat and Synergistic effect
Whole bread skimmed
‘ Vegetables Seasonings (0.18) G0l w F
18
(0.61) (0.42) ) . . . :
** Nutrients (K, Ca, vit C, vit D,
luices hishiand carotenoids, fiber, CLA, oleic
0.14) " acid)
0:52 0.14)
‘ Olive oil | Fruits “*Phytochemicals (phenolic
(0.54) (0.32) Soda pop SeoRss compounds and flavonoids)
(-0.25) (-0.27)

de Castro MA, Fisberg RM. Br J Nutr 2016



Western/unhealthy dietary pattern

%

Weight

References Year Event RR a5%Cl
Cohort study CHD
Hu et a9 2000 CHD —_— 1-43  1-01,2:02 9-41
Osler et al** 2002 CHD o 1-04 1-01,107 2611
Cai et al®" 2007 CHD ~ 1-58 081,308 338
Shimazu st &l 2007 CHD e 1-50 095,237 6-30
Gualler-Castillon et al™ 2010 CHD —_— 086 0-60, 1-24 877
Maruyama et at®" 2012 CHD —— e 072 048,108 7-52
Maruyama et al®” 2012 CHD ey e 088 0-73, 106 17-57
Stricker et al'*® 2012 CHD — 091 076, 1-08 17-96
Chen et al** 2012 CHD - 1-94 095,308 297
Subtotal (1 = 59-4%; P=0-012) <> 1-03 090,117 10000
Cohort study-stroke
Fung et al™ 2004 Stroke —_— 1-56  1-05,2.32 10-04
Cai et al® 2007 Stroke ————— 076 048,120 8-24
Shimazu et at*>' 2007 Stroke —_— 1-14 071,184 7-58
Maruyama et af.*” 2012 Stroke e 097 0-74,1-27 16-66
Maruyama et al.®? 2012  Stroke ————— 1-03 0-75, 1-41 13-83
Stricker ot al*® 2012 Stroke ——— 1-11 081, 1.52 1388
Chen et al ¥ 2012  Stroke & 074 0-39, 1-41 462
Judd et alt* 2013  Stroke e 1-30 097,175 14-86
Chan et al ™ 2013  Stroke = 060 032,113 477
Chan et al*™ 2013  Stroke 1-05 059,187 553
Subtotal (I = 27-6%; P=0-190) <> 1-05 091,122 10000
Case—control study
Martinez-Ortiz et /5 2006 AMI > 353 198,630 18-19
Igbal et al.4= 2008 CHD —— 1-35 1-21, 1.51 4387
Guo et a1 2013 AMI —_— 1-36 109,160 3794
Subtotal (I = 80-5%; P= 0-006) S 1-61 117,221 10000
Cohort study CVD
Harriss et al®" 2007 Total CVD e 091 070,118 2528
Panagiotakos et a/®® 2008 Total CVD e 1-32 105,166 2764
Heidemann et aL™* 2008 CVD mortality e 1-22 101,148 3052
Hsiao et at.®” 2013 Total CVD -+ 2-28 1-00, 5-2¢ 583
Zazpe et ai.®" 2014 Total CVD - 0-78 0-44, 137 10-73
Subtotal (1 = 56-9%; P = 0-055) < 1-14 082,142 10000
Note: weights are from random effects analysis
| |
0-158 1

6-3
Rodriguez-Monforte M. Br J Nutr 2015



Prudent/healthy dietary pattern

%

References Year Event RR  95%Cl Weight
Cohort study CHD
Hu st a9 2000 CHD ——— 075 059,085 10-59
Osler et al?¥ 2002 CHD - 106 0493, 1-21 17-09
Cai et a1'*" 2007 CHD - 1-10 061, 1-99 2.77
Akesson ef al™ 2007 CHD -_— 0-74  0-58,0-94 1070
Shimazu et al® 2007 CHD - 0-82 0-52,1-29 4-33
Brunner et af.*" 2008 CHD * 071 051,008 715
Guallar-Castillon ef al*® 2010 CHD —_— 073 0-57,0-94 1003
Maruyama et al.?? 2012 CHD - 073 0-49.1-08 54
Maruyama et al#” 2012 CHD * 067 0-43,1-05 4-38
Stricker et al**® 2012 CHD — 087 075,1-00 16-24
Chen Yu et a9 2012 CHD — 086 069,1-08 11-31
Subtotal (I°= 44-6%; P = 0-054) = 083 075,09 100-00
Cohort study-stroke
Fung et al™ 2004 Stroke ——t 074 0-54,1-02 10-19
Cai et al*" 2007 Stroke — 135 1.03,1.78 11-42
Shimazu et al.# 2007 Stroke —_—— 064 0-48,0-86 10-94
Maruyama et al#? 2012 Stroke —_———— 1-13  0-85,1-51 11-06
Maruyama et al.*? 2012 Stroke —_— 091 068,122 10-92
Stricker ef al**® 2012 Stroke —_—— 069 0.54,0-89 12-07
Chen et al'*® 2012 Stroke ——— 089 070,113 12.51
Judd et a/t* 2013 Stroke e 085 0865, 1-12 11-51
Chan et aL®® 2013 Stroke - 070 0-41,1-20 569
Chan et al'3 2013 Stroke - 088 043 181 368
Subtotal (I =59-5%; P=0-008) - 086 074,101 100-00
Case—control study
Martinez-Ortiz et al**® 2006 AMI - 092 057,149 5.46
Igbal et al"*? 2008 AMI —— 070 0-61,0-80 69-52
Guo et al*” 2013 AMI —_— 070 0-56,0-88 25.02
Subtotal (I = 0-0%; P =0-560) < 071 0-63,0-80 100-00
Cohort study CVD
Harriss et al.#% 2007 Total CVD —_— 070 051,086 17-55
Panagiotakos ef a/®" 2008 Total CVD e ——— 072 0-52,1-00 16-42
Heidemann et 3(4'40' 2008 CVD mortality — 072 0-60,0-87 50-85
Nettleton et al* 2009 Total CVD - 0-54 0-33,0-90 6-82
Zazpe et al®" 2014 CVD mortality - 054 034,085 836
Subtotal (I = 0-0%; P=0-687) - 068 0-60,0-78 100-00
Note: weights are from random effects analysis
| |
0325 1 3-08

Rodriguez-Monforte M. Br J Nutr 2015
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B Adolescents
oogﬁ B Adults
Q@ M Older adults

Fontes A, Fisberg RM. 2016



Demographic, socioeconomic, and lifestyle variables associated with

sugar-sweetened beverage intake in residents in Sao Paulo. ISA-Capital
2008

Adolescents Adults Older adults
B 95% ClI B 95% CI B 95% ClI
Sex ?
Female -152,6 -236,7;-68,4 -54,1 -120,9;12,7 -34,7 -90,4;21,1
Alcohol consumption °
Consumer 21,8 -49,3;93,0 -35,9 -122,2;50,4 1,8 -54,6;58,2
Household per capita income® -1,2 -3,0; 0,6 -0,5 -3,8; 2,7 -2,7 -3,9;-1,6

Body Mass Index ¢

With excess body weight 126,9 35,6;218,2 -359 -122,2;50,4 61,1 3,2;118,9
Physical activity ©

Sufficiently active 56,6 -20,0; 133,2 99,8 6,5;193,2 83,7 -9,3;176,7

aref: male Pref: non-consumer cUSD/month. Values divided per 100 USD dref: without excess body weight eref: insufficiently active

Adolescents Older adults

J female sex Adults J Household per capita income
™ with excess body weight 1 Sufficiently active A with excess body weight

Fontes A, Fisberg RM. 2016



SR DOI:10.1371/journal.pone.0124845  August 5, 2015
(ED- ONE
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Global, Regional, and National Consumption of Sugar-Sweetened Beverages,
Fruit Juices, and Milk: A Systematic Assessment of Beverage Intake in 187 Countries

Asia-Pacific high-income
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Singh GM, NUTRICoDE. PLOS one 2015



Circulation. 2015;132:639-666. DOI: 10.1161/CIRCULATIONAHA.114.010636.

Estimated Global, Regional, and National Disease Burdens
Related to Sugar-Sweetened Beverage Consumption in 2010

Gitanjali M. Singh, PhD: Renata Micha, PhD; Shahab Khatibzadeh, MD; Stephen Lim, PhD;
Majid Ezzati, PhD; Dariush Mozaffarian, MD, DrPH;
on behalf of the Global Burden of Diseases Nutrition and Chronic
Diseases Expert Group (NutriCoDE)*

rLow and middle income 1

countries have the
highest rates of morbidity
and mortality, mainly in
Latin America and the

L Caribbean J

72.3% type Il
diabetes

Sugar-
sweetened

beverages
|

184,000 + 8.5 million
deaths DALYs

24.2%
cardiovascular 3.5% cancers
disease



Conclusions

" Dietary patterns allow us to evaluate quality of the diet TgID’O

or meals G'MQ‘* S
= Which are the groups of risk in different populations and @W&n%a

* What are the association factors with health outcomes Digke=
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