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“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



Burke.	J Am Diet Assoc 1947

First	dietary	
assessments

1947



• First	dietary	
assessments

1930’s

• Biomarkers	of	dietary	
intake,	validation	of	
technics

1986	- 1996

Bingham SA.	Br J	Nutr 1995



Technology	Assisted Dietary Assessment (TADA)

Mobile	Food Record	(mFR)	- 2015

• First	dietary	
assessments

1930’s

• Biomarkers	of	dietary	
intake,	validation	of	
technics

1986	- 1996

• New	technologies	
for	data	collection	
and	analysis

1990	- nowadays

JMIR	mHealth uHealth 2015



Crispim	SP,	Fisberg RM.	Manual	Fotográfico	de	Quantificação	Alimentar	2016



Nutrients

Food

Food	groups

Dietary	
patterns

Traditional	or	reductionist

Multidimensional	or	Holistic



•Dietary	patterns

•Foods	or	food	
groups



Cross-sectional	
study

Population	
based

Cluster	
sampling

Census	tracts	
and	households
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Structured	questionnaire

24-hour	dietary	recall

Blood	pressure,	anthropometric	
and	biochemical	assessment



Nutrition	research



Theoretically	

derived	methods	

Empirically	derived	

methods

Hypotheses-driven

Data-driven

Ocké MC.	Proc Nutr Soc 2013

Dietary	patterns



Theoretically	

derived	methods	
Hypotheses-driven

Ocké MC.	Proc Nutr Soc 2013

Dietary	quality	scores

Healthy	Eating	Index

2010

Revised	Brazilian

Healthy	Eating	Index (BHEI-R)

Dietary	patterns
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Andrade	SC,	Fisberg RM.	Prev Med 2016

*	p<0,005

2003	(BHEI	54.99) (BHEI2008	(BHEI	56.42)	*

Oils	=	Vegetable	oils,	seed	oils		and	oily		fish

SoFAAS =	total	calories	from	solid	fat,	alcohol	and	added	sugar



*	p<0,005

Andrade	SC,	Fisberg RM.	Prev Med 2016

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

Adolescents	2003	(BHEI-R	52.03)

Adults

Adolescents	2008	(BHEI-R	50.33)* Adults	2003	(BHEI-R	54.87)	

Adults	2008	(BHEI-R	56.47)*	 Older	adults	2003		(BHEI-R	60.73)	 Older	adults	2008		(BHEI-R	62.78)*



2003	
Adults							2.4	points

Older	adults							7.2	points	

2008	
Adults					6.1	points

Older	Adults					10.7	points	

Independent	variable 2003 2008

β p β p

Energy	intake	(Kcal)

Age group

Smoking	habits

Head	of	household	

education	(years)

Adultsa

Older	adultsa

Former	smokerb

-0.0021

2.4469

7.1968

-2.9523

-0.0664

<0.001

<0.001

<0.001

<0.001

0.032

-0.0013

6.1154

10.7202

-3.0910

-0.1550

0.002

<0.001

<0.001

0.003

0.155

a	 In	relation	to	adolescents.
b	In	relation	to	never	smoked.

Andrade	SC,	Fisberg RM.	Prev Med 2016



Imamura	F.,	NUTRICoDE.	The	Lancet	2015	

Women

Older	adults

Lower	income
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Dietary	pattern	based	on	

more	healthy	items

Dietary	patterns	based	on	

fewer	unhealthy	items

Overall	dietary	

patterns

Values	represent	degrees	of	adherence	to	

each	dietary	pattern,	ranging	from	0	(least	

healthy)	to	100	(most	healthy)

Whole	grains,	Fruit	,	Vegetables,	Fish,	Nuts	

and	seeds,	Beans,	Milk,	Dietary	fiber,	

Polyunsaturated	fat,	Omega-3	fat

Sugar-sweetened	beverages,	Processed	

meats,	Unprocessed	red	meats,	Saturated	

and	Trans	fat,	Cholesterol	and	Sodium

Imamura	F.,	NUTRICoDE.	The	Lancet	2015	



Nutrition	Research



Theoretically	

derived	methods	

Empirically	derived	

methods

Hypotheses-driven

Data-driven

Ocké MC.	Proc Nutr Soc 2013

Dietary	patterns



Empirically	derived	

methods
Data-driven

Ocké MC.	Proc Nutr Soc 2013

Multivariate	analysis	techniques

Dietary	patterns

Principal	

Component	

Analysis	(PCA)

Cluster	

Analysis	

(CA)

Exploratory	

Factor	Analysis

(EFA)

Treelet

Transform	(TT)Structural	Equation	

Modeling	(SEM)



de	Castro	MA,	Fisberg RM.	Br J	Nutr 2016



Protective	role	against

weight	gain	and	

cardiometabolic risk	factors

Obesity
SBP

DBP

TAG:HDLTC:HDL

hs-CRP

Glucose

-
-

de	Castro	MA,	Fisberg RM.	Br J	Nutr 2016

Beans

(0.84)

Rice	

(0.74)

White	
sugar	
(0.17)

Red	
Meats	
(0,20)

Butter	
margarine

(0.14)

Whole	
milk

(0.13)

Eggs

(0.17)

Milk	lf/s

(-0.17)

Cheese

(0.17)

Alc

beverg

(-0.17)

Sandw/	

baked	

goods	

(-0.17)

Whole

bread

(-0.14)

Pasta

(-0.14)

Sweets

(-0.13)

Cold	

cuts

(-0.12)

Mayo

(-0.12)

Legum

(-0.11)



Considerações

SBP
Prudent	

pattern

Potential	

cardioprotective

effect

v Nutrients	(K,	Ca,	vit C,	vit D,	

carotenoids,	fiber,	CLA,	oleic	

acid)	

vPhytochemicals	(phenolic	

compounds	and	flavonoids)

Synergistic	effect

de	Castro	MA,	Fisberg RM.	Br J	Nutr 2016

Vegetables

(0.61)

Olive	oil	

(0.54)

Fruits

(0.32)

Seasonings

(0.42)

Whole	bread

(0.18)

Low-fat	and	
skimmed	
milk

(0.18)

Juices

(0.14)

Soda	pop

(-0.25)

Fish	and	
poultry

(0.14)

Cookies

(-0.27)
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Rodríguez-Monforte M.	Br J	Nutr 2015
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Nutrition	Research
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Intake of sugar sweetened beverages among consumers

according to age group in São Paulo, ISA-Capital, 2008

Fontes	A,	Fisberg RM.	2016



Adolescents Adults Older	adults

β 95%	CI β 95%	CI β 95%	CI

Sex	a

Female -152,6 -236,7;	-68,4 -54,1 -120,9;	12,7 -34,7 -90,4;	21,1

Alcohol	consumption	b

Consumer 21,8 -49,3;	93,0 -35,9 -122,2;	50,4 1,8 -54,6;	58,2

Household	per	capita	incomec -1,2 -3,0;	0,6 -0,5 -3,8;	2,7 -2,7 -3,9;	-1,6

Body	Mass	Index	d

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

Physical	activity	e

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

Adolescents

↓	female	sex

↑	with	excess	body	weight

Adults

↑	Sufficiently	active

Older	adults

↓	Household	per	capita	income

↑	with	excess	body	weight

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

Fontes	A,	Fisberg RM.	2016

Demographic, socioeconomic, and lifestyle variables associated with

sugar-sweetened beverage intake in residents in São Paulo. ISA-Capital

2008



Singh	GM,	NUTRICoDE.	PLOS	one 2015



Sugar-
sweetened	
beverages

184,000	
deaths

72.3%	type II	
diabetes

24.2%	
cardiovascular	

disease
3.5%	cancers

+	8.5	million	
DALYs

Low	and	middle	income	
countries	have	the	

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

Caribbean



§ Dietary patterns allow us to evaluate quality of the diet

or meals

§ Which are the groups of risk in different populations and

§ What are the association factors with health outcomes



www.gac-usp.com.br

Thank you

Gracias

Obrigado


