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LATIN AMERICA HAS THE WORST
SCENARIOS OF OBESITY FOR COUNTRIES

IN EMERGING REGIONS BY 2030.

200 —

projected obesity
[millions)

2005 2030

Kelly et al., Int J Obes 32: 1431-37 (2008)



Influences

sBehaviors

Biological & Demographic
Age, sex, race/ethnicity, SES, genes

Psychological

pros, cons, behavior change skills, body image,
motivation, knowledge

Beliefs, preferences, emotions, self-efficacy, intentions, /'

Eating
Dietary patterns,
nutrient intake

Social/Cultural
Social support, modeling, family factors,
social norms, cultural beliefs, acculturation

Sedentary

Organizational

Health care settings, businesses, community orgs

Practices, programs, norms, & policies in schools, worksilg

Physical Environment
Access to & quality of foods, recreational facilities, cars,
sedentary entertainment; urban design,
transportation infrastructure, information environment

Behaviors
TV, computer use,
driving

!

Physical Activity
Recreation,
‘ transportation,

Policies/Incentives
Cost of foods, physical activities, & sedentary behaviors;
incentives for behaviors; regulation of environments

occupation,
domestic

Energy Balance

Body Weight,
Fat, &
Distribution

ordon-Larsen. NHLBI Workshop: Predictors of Obesity, Weight Gain, Diet, and Physical Activity; Auéust 2004, Bethesda MD




» Lack of studies that combine nutrition
and physical activity assessment in
representative samples of Latin American

countries.

« Up to now, there is no Latin American study
using a central standard methodology across a
group of participating countries.



Sample size

Sample size that
underwent dietary

Analysis of the dietary
data

Argentina
(ENNyS)

Brasil
(ENSIN)
Chile

Ecuador
(ENSANUT-ECU)

México
(ENSANUT)

Peru
(ENINBSC)

Venezuela
(ESCA)

2004-
2005

2008-
2009

2008-
2010

2014

2011-
2013

2012

2006

2012-
2014

36,354
(aged6m-5yand
women 10-49 y)

159,941
(aged 20vy)

162,331
(aged 0-64 )
4,920
(aged 22y)
57,727
(aged 0-59y)

96,031
(aged >0y)

4,206
(aged 220y)

20.670
(aged23y)

assessment

36,354

34,003
(aged 210vy)

17,897
(aged 5-64vy)

4,920

19,932
(aged 1-59y)

10,563 to 12,484

according to method
used

4,206

6,316
aged >3y

24-h Recall Food Composition database

developed for ENNyS

Two 24-h recall NDSR software and Food
Composition database developed

for POF

Food-Frequency Questionnaire  Qualitative (daily frequency of

intake)

Quantitative Food-Frequency PC-SIDE software

Questionnaire and 24-h Recall

24-h Recall PC-SIDE software

Semi-quantitative Food Food Composition database
Frequency and 24-h recall in
11% and 13% of sample,
respectively

24-h Recall

developed by National Institute
of Public Health

ANDREA software, developed by

CENAN-INS

Diet history and food
frequency questionnaire

Food Composition database
developed for ESCA



—L ANS

ESTUDIO LATINOAMERICANO |

_ _ DE NUTRICION Y SALUD
* Provide up-to-date reliable and comparable data of

dietary intake, physical activity, and its association
with anthropometric profile among representative
urban populations of eight Latin American countries
(~ 40% of the population of the Americas);

 Measure variations by region, cultural background,
socioeconomic status, age and gender;

* Add new scientific-based evidence to describe the
interplay among energy intake, energy expenditure,
and anthropometric measurements.
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Overall Design and Methods

= Total of 9,000 subjects;

= Representative sample of the urban household population of
each country;

= Stratified by geographical location (only urban areas), gender,
age and socioeconomic status:

15 —-19,9 years (adolescents)
20 — 34,9 years (young adults)
35 - 49,9 years (adults)

50 - 65 years (senior adults)

74R\\ = Socioeconomic level (SEL): high, medium and low.
W) ILSI
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Variables

INTAKE EXPENDITURE

Two 24-hours dietary recall IPAQ-Long Questionnaire
Beverage intake questionnaire Accelerometry

ANTHROPOMETRY

Body weight
Height
Waist, hip and neck circumferences



Dietary assessment

24-h recal

USDA 5-Step Multiple-Pass Method

INDWIDUAL FOOD INTAKE REGETRY - 24-HOUR DIETARY RECALL

S Mal=: 1 Female: 2
[Subje st cade:
Intarvizvnr oda:

It ruie sl e s e
Day af the wamek: Wa-Tu- W -Th- Fr-5a- 5

PLI VWAL T e ol rahe P M SRR oo e s con e e e e om0 £ e o 85 1 £ e o e £ e o o e e
FL| Hettid 30ty hialis OF Shaap wal BB WEEE Y ..ot oo e et ot et e s 0 s 20 0 00 405 80 0 8B 1 585 1 SRR 1 R 1 e B8 S 8 e

F3. "wihat W ra the faod and drinks thatyou consumad from tha mama nt youwaks up untiltha tima you gotoskap yasta iday?®

[FOR LISE OF THE INTERWIEWER: ragizter branck, spicas, sugar and zaft sddad ]

TIWE MEAL F LaCE FOODS f BEVERAGESS PREPARATIONS | TYPES METHOD OF FREPARATION|

SLRVING {quan
Househoki measure

Step 1

Quuick List

e

Step 2
Forgotten
Foods List

-~

Step 3

Time and
Occasion

-~

Step 4

Detail Cycle

E
Step 5

Final Review

Probe

The respondent:

«oo FEpOrts an uninterrapted lsting of
all foods and beverages consumed

... angwers a serles of 9 food category
questions for additional foods

... nnswers the time they consamed feeds
and what they called eating occasions

s provides descriptions and amounts of
each food reported

.. Feviews each occasion and times
between occasions

.o @ final probe for anything else
consumed

Flaa: hame, work, friands e lat ves howse, school funrvaisty, restaurant, travel [car. strest, etel. socil event
E: Biaakfast L lunch Do Dianer 5:5uppar SLeSnack 1o S2:5nack2 53:5nack 3

Fl:Racipe L R2:Recipa 2 R3: Recipe 3 Fd: Recipe 4

Lacal: .........

U L ]
concha colher de
grande Servir

escumadelras

ATLAS FOTOGRAFIC

o{s}
DE PORCIONES

ENTES




ietary assessment
everage intake
uestionnaire

FOOD FREQUENCY QUESTIONNAIRE: BEVERAGES

T MBS e e e e
Sex: Males 1 |Female: 2
Subjecteode:
Interviewer code:
Interview date: i ;
"Now the next guestions are about your diet in ONE MONTH period. Thereforewould like to know how
often do you drink each of the beverages an this list2 "
BEVERAGES & SHACKS How often do you eat......? Unit
M-1-2-3-4-5-6-7-8-9-10 D - - I
W ater sparkling/still M-1-2-3-4-5-5-7-8-9-10 D - W -
Flavored water
sugar free M-1-2-3-4-5-6-7-8-9-10 O - W - I
with sugar or fruit M-1-2-3-4-5-6-7-8-9-10 D - W -
Carbonated beverages
rommen (eola, lemen, ete) M-1-2-3-4-5-5-7-8-9-10 D - W -
Light/Zero [cela, lemen, ete) M-1-2-3-4-5-6-7-8-9-10 D - W -l
Energy drinks
isotonic (6-8%HC) M-1-2-3-4-5-6-7-8-9-10 D - W - Tvl
witamin drinks M-1-2-3-4-5-5-7-8-9-10 D - W - Tl
Fruit juices
juice powder MG sugar M-1-2-3-4-5-6-7-8-9-10 D - W - IVl
fresh fruit juicefwith pulp 24% M-1-2-3-4-5-6-7-8-9-10 D - W - M
Beer lager/stout M-1-2-3-4-5-6-7-8-9-10 D - W - I
Wine [white /red) M-1-2-3-4-5-6-7-8-9-10 D - W - TVl
Sparkling (champagne) M-1-2-3-4-5-6-7-8-9-10 D - W - vl
athers: Vedka, whisky, tequila M-1-2-3-4-5-5-7-8-9-10 D - W - I
IWate
Withput sugar or with sweetener 084 M-1-2-3-4-5-6-7-8-9-10 D - W -
With sugar M-1-2-3-4-5-6-7-8-9-10 D - W - Tyl
Tea
Without sugar or with sweetener 098 N-1-2-3-4-5-6-7-8-9-10 D - W -
With sugar M-1-2-3-4-5-5-7-8-9-10 D - W -V
Coffer
Without sugar or with sweetener 084 N-1-2-3-4-5-6-7-8-9-10 D - W -
With sugar M-1-2-3-4-5-6-7-8-9-10 D - W -V
With low-fat milk M-1-2-3-4-5-6-7-8-9-10 D - W -Vl
Whole milk M-1-2-3-4-5-5-7-8-9-10 D - W -V
cappuccinog M-1-3-3-4-5-5-7-8-9-10 D - W - M

Tirmes M: NEVER 1: Once 2 Twice 5: 3tirmes ..

UNIT: D: day Wiweek B month
The serving will be obtain from the 24 hrs recall

10: 10 tirmes



Food Standardization
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Food standardization procedures.
Nutrient and Food Group Calculation Software

(G L) Rl * According to

foods commonly [kt
consumption data

consumed in available and pilot
each country study

* Nutritional equivalency e Identical or very similar
- of local food items food nutrient composition
SR (food, beverages) to

foods available in

NDS-R database

o [fthe food item is not * Broken down into

UNIVERSITY OF MINNESOTA Nutrition Data System available in NDS-R Development of ingred(ilepts at?ld
for Research database . entered nto the
s recipe files P

@ 1998-2013 Fegents of the University of Minnesota,
Mutrition Coordinating Center. All rights reserved.

TUNIVERSITY OF MINNESOTA

Nutrition Coordinating Center
Epidemiology and Community Health

Minneapolis. Minnesota

* According to a
common format
in excel

Documentation
of food matching



http://www.mdpi.com/nutrients/nutrients-07-05373/article_deploy/html/images/nutrients-07-05373-g001.png

Food and Drink Standarization.

By country
Number of food and drink
: Agreement
Country preparations
Food Recipes Total Percentage (%)
Argentina 638 195 833 80-120
Brazil 666 495 1161 80-120
Chile 130 31 161 90-110
Costa Rica 512 235 747 90-110
Colombia 145 65 210 85-105
Ecuador 220 130 350 68-105
Peru 652 281 933 85-115
Venezuela 291 44 335 80-120

4730 total food standardized



Need to evaluate those plausible reporters-
exclusion of under and over reporters

PREVIDELLI, A. N. et al.

Misreporting of energy intake in multicenter study in
Latin America population: results from the Latin
American Study of Nutrition and Health (ELANS). THE
FASEB JOURNAL (ONLINE) , v. 31, p. 295, 2017.




Physical activity measures-IPAQ

« Validated for physical activity in Latin America;

« The Mexican (Spanish) version of IPAQ (Salvo et al, 2014) was adapted for all
countries of ELANS

. inly dthg sections leisure-time and transport physical activity (LTPA and TPA) were
included;

Outcomes:
« Total vigorous, moderate, sedentary time in minutes/week

* Transport and Leisure time vigorous, moderate, sedentary time in minutes/week
« Differentiation by week and weekend




Physical activity measure- Accelerometry
* 40% of the sample

* Objectively monitor physical activity and
inactivity

* Accelerometer (model GT3X+, ActiGraph,
Pensacola, FL, USA)

 Elasticized belt at hip level on the right
mid-axillary line




Issues/Learnings

Planning the Conduct of Selection of the sites and
Multicenter Research team

Assure standardization Coordinating Center and

External Advisors

Uniformity of procedures Committee responsibility

Important outcome

measures Cooperation between

institutions

Ethical approval by

international and local IRB :
Develop infrastructure

Data Quality

Preparatory meetings
Manual of operation
Site visits

Technical visits to
participating centers

Close monitoring of data
collection and data entry

Inconsistency checks

Dissemination of findings

Plan of analysis

Plan of communication

Plan of publication
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Developing a cooperative multicenter
study in Latin America: Lessons learned

from the Latin American Study of Nutrition
and Health Project

Mauro Fisberg,' Irina Kovalskys,? Georgina Gomez Salas,® Rossina Gabriella
Pareja Torres,* Martha Cecilia Yépez Garcia,® Lilia Yadira Cortés Sanabria,®

Marianella Herrera-Cuenca,’ Attilio Rigotti,® Viviana Guajardo,? lond Zalcman
Zimberg,® Agatha Nogueira Previdelli,™® Luis A_,Moreno," Michael Pratt,"? Berthold
Koletzko, ™ Katherine L Tucker,** and the ELANS Study Group™

Fisberg M, Kovalskys I, Gémez Salas G, Pareja Torres RG, Yépez Garcia MC, Cortés Sanabria LY, et al.
Developing a cooperative multicenter study in Latin America: Lessons learned from the Latin American
Study of Nutrition and Health Project. Rev Panam Salud Publica. 2()17;41:011]@

ABSTRACT  This report examines the challenges of conducting a multicenter, cross-sectional study of coun-
tries with diverse cultures and shares the lessons learned. The Latin American Study of
Nutrition and Health (ELANS) was used as a feasibility study involving the most populous
cities of eight countries in Latin America (Argentina, Brazil, Chile, Colombia, Costa Rica,
% ; 40% of the population of the Americas.
years of age, and was stratified by geo-
socioeconomic status.
: ng and site selections; developing a single
L 1 Ltoo o Ll 1 lot.. oo 1t ambiald= 1 dat Lis
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Publications

Primary Publications ELANS
database

(all Countries)

Descriptive article

Highlights from food habits,
dietary intake, Physical
activity level and associated
factors

Secondary Publications
ELANS database

(all Countries)

Secondary approaches

Secondary Publications Local
database

(by each country)

To be defined by each
country — It will be discussed
with global team




19 abstracts at
IUNS congress in 2 workshops at IUNS
2017

Presentations and

operational items Many regional |
presentations Operational workshop
ith . - with Ilsi Latin America
(Argentina, Brazil, Chile,

Colombia, Costa Rica,

I SI LA and Ecuador, Peru, Venezuela
. and US)

regional branches

support

Support for Support for statistical

publishing ELANS and analysis, translation,
regional papers certification and publishing




ELANS Applications and Future Directions

» Influence with Science based information on Public Health
— Chronic disease prevention Programs
— Fortification Programs
— Drivers of Food Choice
— Diet diversity interventions....and more

— New data arriving from Mexico (EMANS)
— Paraguay prospecting workshop and participation

« Answering health and also environmental questions
— i.e. Sustainability of the LA diet?
— Biological vs cultural preferences ?
— Comparative data with other data basis
— ...... Many more....

* One ILSI opportunity ! LA integration of branches

— Diet composition, recipes , potential future open data, regional workshops, political influence...

@) ILS|



ELANS Working Group and ILSI members




Main results and next
steps




ELANS: Overall Study Sample sociodemographics

SEXE 2= @

— .n

!@ | Peru:BhEH,113E

52,2%] 47,8%0
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37.0Fr@ldE 34.5Fr®IdE

EDUCATIONE SOCIOECONOMICAEVELRSEL)E

9.5%M W niversity@réhiger®
29.2%mMiddle-highBchool®
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ELANS: Body Mass Index
¢ v
O
Argentina | @37{"3@
Venezuela 2;“‘@ UNDERWEIGHT

U
. 27.64 BMI kg/m? 18.5 25 30
Costa Rica @ & @

Body Mass Index (kg/m?) Males  mean Females
Chile S QS | |
ELANS S < 60%

r_ Excess weight
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p>0.05 between sexes among all countries

OVER WEIGHT




ELANS: Overweight and Obesity

Prevalence (%) of Overweight and Obesity

40 45

50

Chilel2

ELANSE

55 60 65 70 75
) Males[
Colombial? € :
46.430 50.650 54.7002 Females
Argentinall ®
58.10258.14758.29R
Brazil . ® .
55.313 58.20F 60.78R
Ecuador@ - € .
52.1407 60.500[ 68.730
Perul? - @ -
54.3007 60.650 66.270
Venezuelal H®
61.692 62.10762.247]
CostaRical@ - € -
57.3602 63.160% 68.81

&
68.06[268.60269.180

€
54.43RF 59.58F 62.470(




Mean energy intake (Kcal/d) by couniry

Kcal/d

2200

2110
2100 2103

2031 2036

2000
1959

1900 1893 1887
1866

1800 1781

1700

1600
Argentina Brasil Chile Peru Colombia  Costa Rica Ecuador Venezuela ELANS



3000

2500

2000

1500

1000

50

o

o

Argentina

Brasil

Mean energy intake (Kcal/d) by sex

Chile

Peru

Colombia

. Men

Costa Rica

m \Women

Ecuador

........

(p <0.001)

2179

1754

Venezuela ELANS

........

Linear (Women)



Venezuela

Ecuador

Costa Rica

Colombia

Peru

Chile

Brazil

Argentina

ELANS

Source of energy intake (big group)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m CGrains, Pasta and Bread B Meat (notf processed) and Eggs m Qils, Fats and Dressings | B Non-alcoholic beverages - Homemade

® Non-alcoholic beverages - RTD ® Processed Meaft m Cookies, Crakers, Popcorn, Breakfast cereal m Milk, Yogurt and Soy milk

| Fruits

W RoOfs m Sugars and Sweets m Dairy products

m Alcoholic beverages mBeans, Legumes and Soybeans = Vegetables H Pizza

m Nuts & Seeds

Tortillas/Tacos/Turnovers m Others



Mean fruit and vegetable intake by couniry and
gender (g/d)

g/d
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Mean percentage of energy by meal

40%

35%

30%

25%

20%

15%

10%

5%

0%

ELANS Argentina Brazil Chile Peru Colombia Costa Rica Ecuador Venezuela

M Breakfast B Snack W Luch H Dinner

The distribution of energy throughout the day in the different meal times does not have a
homogeneous distribution among the eight countries



Micronutrients deficiency (%)

10.58
Iron

Vitamin C

Vitamin A

88.98
Calcium
98.5
Vitamin D 97.9
98.3
0 20 40 60 80 100

© Female ™ Male ™ Total

120



Dietary quality

Based on relatively high consumption of healthy foods and low consumption of unhealthy
foods

62.63

62.04
61.02 60.77 60.91

55.95

Argentina Venezuela Chile Colombia Brazil Costa Rica Ecuador Peru

) ILSI

M Overall score ™ Healthy pattern B Unhealthy pattern



Impact of socioeconomic status

58.9
58.5
57.9 58.0
57.7 57.7
57.1 56.8
56.8 56.8 .
56.7 56.5
55.6 s 55.8
55.1 55.3 .
54.8
54.3
53.3 I 53.4

ELANS Argentina Venezuela Chile Colombia Brazil Costa Rica

@) ILSI

Ecuador

Peru



Physical Activity
Active vs Inactive (IPAQ by age and sex)

Physical Activity Level (IPAQ) by Age Group

B Insuf.active = Active

1

Total Men Women Total Men Women Total Men Women Total Men Women Total Men Women

Total 15to 19y.0. 20to 34y.o. 35to49y.o0. 50 to 65 y.o.



Accelerometers: mvea (Moderate vigorous Physical Activity)

Minutes of MVPA by Week for Men by Age Range
ELANS Total Sample

Lower Limit = Media ® Upper Limit

86.04

72.36 77.03 73.27

15-19 yo 20-34 yo 35-49 yo 50-65 yo

Minutes of MVPA by Week for Women by Age Range
ELANS Total Sample

Lower Limit = Media = Upper Limit

51.71 53.88 54.36 49.91

30.41 31.6 28.1

9.11 9.38 6.29

15-19 yo 20-34 yo 35-49 yo 50-65 yo




In summary

* 34.4% are obese and 60% have excess weight, with the higher rate
observed in Chile and the lower in Colombia.

* Mean energy intake varies among countries, sex and age group.

e Low consumption of fruits and vegetables and other sources of
micronutrients and fiber.

* High prevalence of vitamin A, calcium and vitamin D deficiency.

* Low diet quality score, that seams not to be related to social income,
or nutritional status.

* Almost half of the participants were insufficiently active specially
among adolescents



Individual associations

with energy

intake/expenditure:

* (e.g.: gender, SEL, age,
marital status,
education)

LA Costs of food supply

Environmental and Social
assoc. with weight and

energy intake/expenditure:

* (e.g.:income, violence
and inequality)

SEL, Gender or age diet
associated behaviors
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