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Study Selection

*Reasons for exclusion:

*Data unavailable for adolescent age
group (N=1106)

*No outcome of interest (N=874)
*Irrelevant topic (N=519)

*Data collection before 2007
(N=498)

*Abstract only (N=342)

*Study setting not LMIC (N=282)
*Wrong study design (N=205)

*No adolescent population (N=224)
*Non-English study (N=79)
*Unhealthy participants (N=25)
*Duplicate article (N=13)

|

Identification

[

)

Screening

—

Eligibility

Included

Records identified through database (MEDLINE, EMBASE, CINAHL, CAB
ABSTRACTS, WHOLIS, 31E) Search
72,514 Citations

hJ

43,332 Non-Duplicate 44,403 Articles Excluded
Citations Screened After Title/Abstract Screen

4455 Full-Text Articles

i x
Retrieved . 4167 Articles Excluded

after Full Text Screen

288 Articles Included in
the Review

l

227 Articles Included in
the Analysis




Represented Countries




Study Demographics

World Region Study Setting Study design Sample size
Country Study setting Urban/rural
*AFRICA Ethiopia (n=6) Community: n=7 Urban: n=16 Cross Sectional: [Total N: 15,433

N=36 Sudan (n=1) Regional: n=4 Rural: n=6 n=33
Mozambique (n=4) School-based: n=25 Mixed: n=11 Cohort: n=3 Range:
Nigeria (n=10) Semi-Urban: n=1 47 to 2097
Tanzania (n=1) Not reported: n=2
Cameroon (n=3)
Ghana (n=3)
Lesotho (n=1)
South Africa (n=7)
Senegal (n=1)

*EAST ASIA & [Cambodia (n=2) Community: n=2 Urban: n=24 Cohort: n=5 Total N: 57,820
PACIFIC Indonesia (n=1) National: n=4 Rural: n=6 Cross Sectional:

N=47 Vietnam (n=1) Regional: n=4 Mixed: n=14 n=39 Range:
Tonga (n=1) School-based: n=37 Semi-Urban:n=1 Mixed Design: n=1[10 to 15,430
China (n=25) Not reported: n=2  |RCT: n=1
Malaysia (n=12) Twin Study: n=1
Thailand (n=2)
Myanmar (n=3)
Philippines (n=4)
Fiji (n=1)

EUROPE & | i FotalN: 4162
CENTRAL N Community: n=1 Urban: n=8 Cross Sectional: N
ASIA Serbl_a (n=1) . School-based: n=8 Mixed: n=1 n=9 Range: 41 to
N=9 Bosnia & Herzegovina 121

(n=1)




Study Demographics

Sri Lanka (n=4)

Not reported: n=4

World Region Study Setting Study design Sample size
Country Study setting Urban/rural
Bolivia (n=1) Cohort: n=2
Brazil (n=25) o Urban: n=18 Case Study: n=1
LATIN Costa Rica (n=1) Cor.nmur.nt)t n=2 Rural: n=1 Cross Sectional: | Total N: 119,112
AMERICA & . _ National: n=5 o B )
Mexico (n=4) — Mixed: n=11 n=26 Range: 6 to
CARIBBEAN . 7 nal: n= . - e
N=35 Argentina (n=1) School-based: n=24 Peri-Urban: n=2 Longitudinal: n=1 | 57,089
B Venezuela (n=2) T Not reported: n=3 | Qualitative: n=2
Colombia (n=1) RCT: n=3
Iran (n=28)
Gaza (n=1)
I\SA%ZC(EZ S=3) Cross Sectional:
MIDDLE EAST Iraq (n=2) National: n=1 Urbar.1: n_:33 n=42_ o Total N: 46,470
& NORTH . = Rural: n=1 Qualitative: n=1 )
Jordan (n=5) ional: n= T . Range: 26 to
AFRICA o o Mixed: n=10 Quasi-
_ Algeria (n=1) School-based: n=43 L : . 6640
N=46 . . Not reported: n=2 Experimental:
Libya (n=1) n=3
Egypt (n=1)
Lebanon (n=2)
Palestine (n=1)
. Case Control:
India (n=43) o Urban: n=35 _ .
SOUTH ASIA | Bangladesh (n=3) Community: n=10 Rural: n=7 n=2 | TotalN:17,921
N=54 Pakistan (n=4) nal: n= Mixed: n=8 Cross Sectional: | Range: 10 to
- N School-based: n=41 o n=50 1446

RCT: n=2




BMI

77 studies (n=37,644) were included in the mean BMI analysis and
109 studies (n=37,660) were included in the BMI status analysis.

MIDDLE EAST & NORTH AFRICA

Iran (13 urban, 2 mixed), Iraq (1 urban), Jordan (3 urban), Algeria (1 urban), Palestine (1
rural, 1 NR), Lebanon (1 NR), Morocco (1 urban, 1 mixed)

LATIN AMERICA & CARRIBEAN

Argentina (1 mixed), Brazil (5 urban, 3 mixed), Columbia (1 NR), Mexico (1 urban, 1
rural, 1 NR)

Cameroon (1 urban), Ethiopia (1 urban, 1 rural, 2 mixed), Mozambique (2 mixed),

AFRICA Nigeria (1 urban, 2 rural, 1 mixed), South Africa (3 urban), Sudan (1 urban)
EUROPE & CENTRAL ASIA Turkey (6 urban), Albania (1 urban), Serbia (1 urban)
SOUTH ASIA Bangladesh (2 urban), India (12 urban, 2 urban slum, 2 rural, 2 mixed, 1 NR), Pakistan

(2 urban), Sri Lanka (1 rural, 1 mixed, 1 NR)

EAST ASIA & PACIFIC

Cambodia (1 urban), China (11 urban, 2 rural, 2 mixed), Fiji (1 mixed), Malaysia (3
urban, 1 rural, 2 mixed, 1 NR), Myanmar (1 peri-urban), Philippines (2 urban),

Thailand (1 urban), Tonga (1 mixed)

*These are not representative study populations; the following data
are shown to indicate sample characteristics




Mean BMI



BMI Status (10-19 years)



— —

\ Pan American g ‘g,,world Health 3} USAID SPR};’NG

: Health WYY Organization
_— FROM THE AMERICAN PEOPLE Strengthening Partnerships, Results,

y . H e
Y Orga n Izatlon REGIONAL DFRCEFORTHE Americas and Innovations in Nutrition Globally




Macronutrient Intake

63 studies (n=19,911) reported on protein, 51 studies (n=16,179) reported
on fat, and 45 studies (n=15,643) reported on carbohydrate intake in
grams/day among adolescent girls.

Protein Algeria (1 urban), Iran (10 urban), Libya (1 urban), Morocco (1 urban, 1 mixed)
MIDDLE EAST &
NORTH AFRICA Fat Iran (10 urban), Libya (1 urban), Morocco (1 urban, 1 mixed)
Carbohydrate Algeria (1 urban), Iran (9 urban), Libya (1 urban), Morocco (1 urban, 1 mixed)
Protein Bolivia (1 urban), Brazil (1 urban), Mexico (1 urban, 1 rural, 1 mixed), Venezuela (1 peri-urban)
LATIN AMERICA & L . . . .
CARRIBEAN Fat Bolivia (1 urban), Brazil (1 urban), Mexico (1 urban, 1 rural, 1 mixed), Venezuela (1 peri-urban)
Carbohydrate Bolivia (1 urban), Brazil (1 urban), Mexico (1 urban, 1 rural, 1 mixed), Venezuela (1 peri-urban)
Protein Cameroon (1 urban, 1 rural), Ethiopia (1 rural) Mozambique (3 mixed), Nigeria (1 rural), Senegal (1 urban),
South Africa (2 urban)
AFRICA Fat Cameroon (1 urban), Mozambique (3 mixed), Nigeria (1 rural), Senegal (1 urban), South Africa (1
urban)
Carbohydrate Cameroon (1 urban), Mozambique (3 mixed), Nigeria (1 Rural), Senegal (1 urban), South Africa (2 urban)
Protein Turkey (2 urban)
EUROPE & CENTRAL
ASIA Fat Turkey (2 urban)
Carbohydrate Turkey (2 urban)
Protein Bangladesh (1 urban, 1 mixed), India (8 urban, 2 rural, 2 urban slum, 1 mixed), Pakistan (3 urban), Sri Lanka (1
mixed)
SOUTH ASIA Fat Bangladesh (1 urban, 1 mixed), India (3 urban, 2 urban slum, 1 rural, 1 mixed), Pakistan (2 urban)
Carbohydrate Bangladesh (1 urban, 1 mixed), India (1 urban), Pakistan (1 urban)
Protein China (4 urban, 1 mixed), Malaysia (1 urban, 3 mixed), Myanmar (1 peri-urban), Philippines (1 urban),
Thailand (1 rural)
EAST ASIA &
PACIFIC Fat China (4 urban, 2 mixed), Malaysia (1 urban, 3 mixed), Philippines (1 urban), Thailand (1 rural)
Carbohydrate China (4 urban, 2 mixed), Malaysia (1 urban, 3 mixed), Philippines (1 urban), Thailand (1 rural)




Mean Intake (grams/day)
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Macronutrient Intake by Region
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Energy Intake

78 studies (n=24,785) reported on energy intake in kcal/day.

MIDDLE EAST & NORTH AFRICA

Algeria (1 urban), Iran (11 urban), Libya (1 urban) Morocco (1 urban, 1 mixed)

LATIN AMERICA & CARRIBEAN

Bolivia (1 urban), Brazil (3 urban, 1 mixed), Mexico (1 urban, 1 rural, 1 mixed, 1 NR),
Venezuela (1 peri-urban)

Cameroon (1 urban, 1 rural), Ethiopia (1 rural), Mozambique (3 mixed), Nigeria (2

AFRICA rural), South Africa (3 urban)
EUROPE & CENTRAL ASIA Turkey (2 urban)
SOUTH ASIA Bangladesh (2 urban), India (7 urban, 4 rural, 1 mixed, 1 urban slum), Pakistan (3

urban), Sri Lanka (1 mixed, 1 NR)

EAST ASIA & PACIFIC

Cambodia (1 urban), China (7 urban, 4 mixed), Malaysia (3 mixed, 1 urban, 1 rural),
Myanmar (1 peri-urban), Philippines (1 urban), Thailand (1 rural)




Energy Intake by Age
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Energy Intake by Region
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Dietary Intake

Food group General consumption Frequency of consumption N studies per region

Grains 31 studies (n=53,066) 13 studies (n=6644) Middle East & North Africa (N=3), Latin America &
Caribbean (N=3), Africa (N=8), Europe & Central Asia
(N=3), South Asia (N=9), East Asia & Pacific (N=5)

Pulses

22 studies (n=105,987)

10 studies (n=5134)

Middle East & North Africa (N=0), Latin America & Caribbean
(N=2), Africa (N=8), Europe & Central Asia (N=0), South Asia
(N=7), East Asia & Pacific (N=5)

Nuts & seeds

4 studies (n=1549)

3 studies (n=818)

Middle East & North Africa (N=1), Latin America & Caribbean
(N=0), Africa (N=2), Europe & Central Asia (N=0), South Asia
(N=1), East Asia & Pacific (N=0)

Dairy

42 studies (n=127,709)

26 studies (n=38,540)

Middle East & North Africa (N=13), Latin America &
Caribbean (N=3), Africa (N=7), Europe & Central Asia (N=3),
South Asia (N=9), East Asia & Pacific (N=7)

Meat, poultry & fish

34 studies (n=55,782)

24 studies (n=12,673)

Middle East & North Africa (N=4), Latin America & Caribbean
(N=1), Africa (N=10), Europe & Central Asia (N=4), South Asia
(N=11), East Asia & Pacific (N=4)

Eggs 13 studies (n=5261) 3 studies (n=1194) Middle East & North Africa (N=1), Latin America & Caribbean
(N=0), Africa (N=5), Europe & Central Asia (N=1), South Asia
(N=5), East Asia & Pacific (N=1)

Fats & oils

2 studies (n=40,100)

1 study (n=188)

Middle East & North Africa (N=0), Latin America & Caribbean
(N=1), Africa (N=1), Europe & Central Asia (N=0), South Asia
(N=0), East Asia & Pacific (N=0)




Dietary Intake

Fruit 48 studies 36 studies (n=103,776) Middle East & North Africa (N=11), Latin America &
(n=153,429) Caribbean (N=7), Africa (N=7), Europe & Central Asia

(N=2), South Asia (N=11), East Asia & Pacific (N=10)

Vegetables 47 studies 34 studies (n=100,563) Middle East & North Africa (N=11), Latin America &

(n=151,407)

Caribbean (N=6), Africa (N=8), Europe & Central Asia
(N=3), South Asia (N=11), East Asia & Pacific (N=8)

Condiments & seasonings 1 study 1 study Middle East & North Africa (N=0), Latin America &
(n=193) (n=193) Caribbean (N=0), Africa (N=0), Europe & Central Asia
(N=0), South Asia (N=1), East Asia & Pacific (N=0)
Sweet snacks 36 studies 18 studies (n=132,424) Middle East & North Africa (N=9), Latin America &

(n=187,580)

Caribbean (N=5), Africa (N=9), Europe & Central Asia
(N=2), South Asia (N=6), East Asia & Pacific (N=5)

Salty/fried snacks 20 studies 9 studies Middle East & North Africa (N=7), Latin America &
(n=117,996) (n=66,792) Caribbean (N=2), Africa (N=3), Europe & Central Asia
(N=2), South Asia (N=3), East Asia & Pacific (N=3)
Fast/convenient foods 50 studies 31 studies Middle East & North Africa (N=13), Latin America &
(n=152,424) (n=39,215) Caribbean (N=7), Africa (N=9), Europe & Central Asia
(N=4), South Asia (N=15), East Asia & Pacific (N=2)
Sugar-sweetened beverages 48 studies 30 studies Middle East & North Africa (N=10), Latin America &

(n=206,411)

(n=140,640)

Caribbean (N=9), Africa (N=7), Europe & Central Asia
(N=5), South Asia (N=7), East Asia & Pacific (N=10)

Alcohol

15 studies
(n=30,940)

NR

Middle East & North Africa (N=0), Latin America &
Caribbean (N=5), Africa (N=2), Europe & Central Asia
(N=1), South Asia (N=1), East Asia & Pacific (N=6)




Dietary Intake (10-19 years)



Inadequate Fruit & Vegetable Intake
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Daily Consumption of Energy-
Dense Foods



Place of Consumption

15 studies (n=8373) had place of consumption data, which we
synthesized to determine the proportion of adolescent girls who eat
meals outside of the home.

MIDDLE EAST & NORTH AFRICA NR

LATIN AMERICA & CARRIBEAN Brazil (1 urban)

AFRICA South Africa (2 urban)
EUROPE & CENTRAL ASIA NR
SOUTH ASIA India (5 urban, 1 rural, 1 mixed), Pakistan (1 mixed)

EAST ASIA & PACIFIC China (1 urban), Malaysia (1 urban, 1 rural), Tonga (1 mixed)




Eating Outside the Home



Meal Patterns:
Number of Meals Consumed

22 studies (n=15,089) reported on the number of meals consumed
per day.

Egypt (1 mixed), Palestine (1 NR), Iran (1 mixed), Jordan (1 urban)
MIDDLE EAST & NORTH AFRICA

LATIN AMERICA & CARRIBEAN Brazil (1 urban)

AFRICA Ethiopia (1 urban, 4 mixed), Ghana (1 urban), Nigeria (1 urban)
EUROPE & CENTRAL ASIA Serbia (1 urban), Turkey (1 urban)
SOUTH ASIA India (4 urban, 1 rural, 1 NR), Sri Lanka (1 rural)

EAST ASIA & PACIFIC Malaysia (1 urban)




Meal Patterns:
Consumption of <3 meals per day

e Almost half (44%; n=6572) of all adolescent girls (10-19
years) sampled do not consume 3 full meals per day
 We found no differences between younger and older

adolescents



Meal Patterns:
Breakfast Skipping

42 studies (n=44,990) reported on breakfast skipping.

Egypt (1 mixed), Iran (2 mixed, 1 urban), Iraq (1 urban, 1 mixed), Gaza (1 NR), Jordan (2
MIDDLE EAST & NORTH AFRICA |, han) palestine (1 rural)

LATIN AMERICA & CARRIBEAN Brazil (4 urban)

AFRICA Ghana (1 mixed, 1 NR), Nigeria (2 urban, 1 semi-urban)
EUROPE & CENTRAL ASIA Bosnia & Herzegovina (1 mixed), Serbia (1 urban)
SOUTH ASIA India (6 urban, 1 rural, 1 mixed)

China (4 rural, 2 urban, 1 mixed), Fiji (1 mixed), Malaysia (2 urban, 1 rural, 1 NR),

EAST ASIA & PACIFIC Tonga (1 mixed)




Meal Patterns:
Breakfast Skipping

40% of all adolescent girls skip
breakfast

Breakfast skipping varies by
region and by age

E.g. in Brazil, only 11% (n=193)
of younger adolescents skip
breakfast compared to 55%
(n=161) of older adolescents
In Africa (Ghana and Nigeria),
prevalence of breakfast
skipping was 66% (n=1481) and
21% (n=79) for younger and
older girls, respectively



Meal Patterns:
Snacking

24 studies (n=12,737) reported on snacking behaviour.

Egypt (1 mixed), Iran (1 urban), Iraq (1 urban), Lebanon (1 NR), Syria (1 urban),
MIDDLE EAST & NORTH AFRICA

LATIN AMERICA & CARRIBEAN Brazil (3 urban)

AFRICA Nigeria (1 urban, 1 semi-urban), Tanzania (1 mixed)
EUROPE & CENTRAL ASIA Turkey (1 urban)
SOUTH ASIA India (5 urban, 1 NR)

EAST ASIA & PACIFIC China (2 urban, 1 rural), Malaysia (1 urban), Myanmar (1 rural), Tonga (1 mixed)




Meal Patterns:
Snacking

* Snacking = consuming food between meals

* Snacking is more common among older girls (59%; n=3135), when
compared to younger girls (33%; n=1964)

* Snacking is more common in the morning (between breakfast and
lunch; 64%) or afternoon (between lunch and dinner; 61%), when
compared to the evening (26%)

* 26% (n=492) of adolescents reported snacking at least once daily



Meal Patterns:
Vegetarian diets

17 studies (n=7181) reported on vegetarianism.

Iran (1 urban)
MIDDLE EAST & NORTH AFRICA
LATIN AMERICA & CARRIBEAN Brazil (1 NR)
AFRICA NR
EUROPE & CENTRAL ASIA NR
SOUTH ASIA India (11 urban, 2 rural, 1 mixed), Sri Lanka (1 rural)

EAST ASIA & PACIFIC

NR




Meal Patterns:
Vegetarian diets

* Within South Asia, we found that the majority of girls eat meat
(59% non-vegetarian; n=3676 versus 29% vegetarian; n=1823)

* Additionally, 68% (n=717) of younger adolescents are non-
vegetarian compared to 62% (n=2165) of older adolescents

e Within Iran and Brazil, the vast majority of adolescents were non-

vegetarian (88%; n=321 and 94%; n=535)



Underlying Determinants of
Health/Nutrition

To explore some of the distal factors that could impact adolescent girls’ dietary
choices, we stratified macronutrient intakeby country-level income status,
urban/rural residence, and country-level ranking on UNDP’s GlI.

School-Aged/Adolescent Girls’ Nutrition

Diet and
Eating Practices

U

Adolescentaccessto and use of Adolescent knowledge, Adolescents’ characteristics and behaviours
quality services awareness, and attitudes (physiology & puberty status, psychology,
(health, WASH, education, aboutnutritionandtheir £ == 3  bodyimage, peer networks, sexual debut,
transportation, food markets/ nutrition-related empowerment, schoolattendance,
outlets, institutional food programs) practices labor/employment, control of resources)

Disease Physical labor/

Exercise

> >

Pregnancy

Household /Family composition and Community characteristics and
behaviours behaviours
(household income, food security, education, (communal financial resources, land availability, local
employment, cooking and eating practices, rules, food environment, knowledge, attitudes, customs)

romuniramandc famile ralaticnchinel

Cultural, Social, Religious, Macro-level Food Environment
Economic, Geographic and Political (availability and accessibility of fresh food
Context and processed/ultra-processed products)




Macronutrient Intake stratified by
Urban/Rural Residence

Protein and fat intake: Carbohydrate intake:



Macronutrient Intake stratified by
Income Level

Protein and fat intake: Carbohydrate intake:



Macronutrient Intake stratified by
Gl

* Gll ranges from 0-1; higher Gll values indicate greater inequalities
between genders in that country

 We disaggregated macronutrient intake based on Gll quintiles (i.e.
0.100-0.199 to 0.5-0.599), because no country within the
macronutrient analysis ranked higher than 0.6

Gll Quintile Countries Represented

0.100-0.199 China, Libya

0.200-0.299 Malaysia,

0.300-0.399 Mexico, Myanmar, Thailand, Turkey, South Africa, Sri Lanka
0.400-0.499 Algeria, Bolivia, Brazil, Ethiopia, Morocco, Philippines, Venezuela
0.500-0.599 Bangladesh, Cameroon, India, Iran, Mozambique, Pakistan, Senegal




Macronutrient Intake stratified by
Gl

Carbohydrates:

*There was no consistent pattern noted for carbohydrate intake,
though the highest intakes were seen among those living in the
most equitable countries with Gll from 0.100-0.199

Protein:

*Protein intake was highest for adolescents who live in the most
equitable countries (0.100-0.199) and protein intake was lowest for
those in the most inequitable countries (0.5-0.599)

Fat:

*Fat intake ranged from 59 to 64 grams per day among quintiles 1 to
4 (0.100-0.499), and was less for quintile 5 (0.5-0.599)



Outcomes: 10-14 versus 15-19

BMI status Protein

Carbohydrate

Breakfast
skipping

Snacking

10-14y 186+29 Severely thin: 339 eat

0.5% 1844 kcal/d outside the
Thin: 11% home 1-3
Normal: 63% times/week

Overweight:
16%
Obese: 9%
15-19y 201 +34 Severely thin: 1834 kcal/d 253 g/id 58 g/d 53 gMd 18% eat A1% 59%
0.3% outside the
Thin: 11% home 1-3
Normal: 70% times/week
Overweight:
16%
Obese: 5%

Pulses

Dairy Flesh foods

Vegetables

Snacks
(sweet and
salty)

Fast foods

Alcohol

10-14y  Consumption 10% In MENA, 33% 32% 21% 74% and 49% 24% 13%
was lower for consumed Africa, and consumed consumed consumed consumed consumed FF consumed
most regions dairy daily SA, intake vegetables fruit; of these, SSBs sweet and daily, and alcohol

was higher daily 42% salty snacks 20%
consumed daily consumed FF
them daily onz4

days/week

15-19y Higher 60% Intake was 53% 56% 35% 31% and 1% 8% 20%
consumption consumed higher in EAP consumed consumed consumed consumed consumed FF consumed

(except in dairy daily and EUR/CA vegetables fruit; of these, SSBs sweet and daily, and alcohol
LAC) daily 49% salty snacks 29%
consumed daily consumed FF
them daily onz4

days/week




Limitations

» Difficult to interpret how representative the data are for
different populations within a given region (certain
countries are over- and under-represented)

* Primary methods used to collect data on consumption
varied by study; we have pooled data from 24-hour recalls,
food frequency questionnaires, food records, and other
methods (though conducted a sensitivity analysis)

 We had to make some assumptions about foods because of

lack of detailed information that was reported



Limitations, cont.

* The majority of studies did not report frequency of
consumption; interpreting general consumption is
challenging considering the varied methods for primary data
collection

* |tis also challenging to interpret the relevance of our results
on protein, fat, and energy intake, as many of the studies
did not report this in relation to body size and activity at an
individual level

e Several studies reported mean BMI for the total study
sample (10-19), therefore we could not disaggregate by
smaller age bands



Limitations, cont.

 The measures used to report BMI status varied by study
(CDC vs IOTF); some studies did not report which reference
values they used to classify their participants into the
various weight status categories

* Anthropometric measurements were not always taken for
the total sample, limiting the units available for our analysis;
in some cases, studies only reported on a single BMI
outcome category (typically overweight), which may have
led to overestimation

* Majority of included studies (~70%) were conducted in a
school-setting, limiting their extrapolation to practices and
patterns at household level and generalizability overall



Key Messages

* A higher proportion of younger adolescents (10-14 years)
are overweight or obese when compared to older (15-19
years) adolescents in our sample

* Energy-dense foods, including sweet and salty snacks, sugar
sweetened beverages, and fast foods, are widely consumed

 Significant differences exist among adolescent girls in
different regions. For example:

* 90% of adolescent girls in South Asia do not consume an
adequate diet of fruits or vegetables

* 40% of adolescent girls in Latin America and the
Caribbean consume fast/convenient foods daily




Key Messages, cont.

* Protein intake is inadequate among older adolescents (15-
19) in Africa

* 50% of adolescent girls in LMICs do not eat 3 meals per day;
most skip breakfast

* Snack foods are consumed during school hours

* Lunch is consumed away from the home; compared to older
adolescents, younger adolescents consume more meals
away from home




Recommendations

1. Breakfast is skipped among almost half of adolescents;
providing breakfast and/or a nutrient-rich, mid-morning
snack at school would not only encourage attendance, but it
would improve the nutrition, health, and performance of
students

2. Snacking most frequently occurs during school hours, and
lunch is taken away from the home by over 50% of
adolescents; healthy school policies should be mandated for
all public and private schools (e.g. to make healthy choices
available at school, and limit the number of vendors or food
stalls that sell cheap and unhealthy foods on school
grounds)
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Recommendations, cont.

3. Dietary intake appears to be affected by underlying
socioeconomic determinants of health; through social
safety nets, cash-transfer systems, or other such
mechanisms, governments should ensure that vulnerable
populations have better access to nutritious foods

4. Overweight and obesity are more prevalent among
younger adolescents; school-based obesity prevention
initiatives should be targeted towards this age group
specifically
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Recommendations, cont.

5. W.ith the current focus on overweight/obesity, girls who
are underweight should not be left behind; for example,
South Asia requires global assistance to reduce the
prevalence of thinness among adolescents (e.g. more
investment and capacity building for nutrition

supplementation programmes targeted at adolescent girls)
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THANK YOU!
For more information, please contact:

Emily Keats at emily.keats@sickkids.ca
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Discussion Points

* Adolescent girls in LMICs have diets that do not meet global food-based dietary
guidelines; our findings depict some “Westernized” patterns that include
consumption of processed, sugary, and high-fat items

* Diets that are low in nutritious foods and high in processed and other energy-
dense foods will have direct health implications for adolescent girls; GBD (2016)
found that poor dietary habits are a leading risk factor for mortality, accounting
for close to 1 in 5 deaths globally

* Within specific components of diet, low fruit consumption, low whole grain
intake, and high sodium were among the most important contributors

* GBD has shown that diets high in red meat, SSB, and low in milk, respectively
accounted for the greatest increase in attributable deaths and disability-

adjusted life years between 1990 and 2016
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Discussion Points

* The dual burden of malnutrition appears to be emphasized in urban areas where
the food environment is more obesogenic

* Important implications for adolescent girls who will become pregnant:
exacerbation of complications (that are already higher among adolescents) due
to chronic diseases

* Potential link between skipping breakfast and snacking in the morning (needs

further investigation); some evidence to support school breakfast programmes

in LMICs
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Dietary Intake — Countries

# Studies and

Food Group Participants (n) Countries Represented by Region
Middle East & North Africa Iran (2 urban), Jordan (1 urban)
31 studies Latin America & Caribbean Brazil (1 urban, 1 mixed, 1 NR)
(n=53,066) for
. iopia (1 urban, 1 rural, 1 mixed), Nigeria (1 urban,
eneral Africa Ethiopia (1 urban, 1 rural, 1 mixed), Nigeria (1 urban, 1
J . semi-urban, 1 rural), South Africa (2 urban)
. consumption
Grains Europe & Central Asia Bosnia & Herzegovina (1 mixed), Serbia (1 urban), Turkey
13 studies (n=6644) (1 urban)
for frequency of South Asia Bangladesh (1 urban, 1 mixed), India (6 urban), Sri Lanka
consumption (1 rural)
East Asia & Pacific China (1 urban, 1 rural), Malaysia (1 urban, 2 mixed)
22 studies Middle East & North Africa NR
(n=105,987) for ) i - : :
general Latin America & Caribbean Brazil (2 mixed)
consumption Ethiopia (1 urban, 1 rural, 1 mixed), Mozambique (1
Africa mixed), Nigeria (1 semi-urban, 1 rural), South Africa (1
Pulses urban), 1 Sudan (1 urban)

10 studies

(n=5134) for
frequency of
consumption

Europe & Central Asia

NR

South Asia

Bangladesh (1 urban), India (5 urban), Sri Lanka (1
rural)

East Asia & Pacific

China (4 urban, 1 rural)
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Food Group

# Studies and
participants (n)

Countries Represented by Region

Dairy products

42 studies (n=127,709)
for general
consumption

26 studies (n=38,540)
for frequency of
consumption

Middle East & North Africa

Egypt (1 mixed), Iran (4 urban, 1 mixed), Iraq (1 urban),
Jordan (2 urban), Lebanon (1 NR), Morocco (1 urban),
Palestine (1 rural), Syria (1 urban)

Latin America & Caribbean

Brazil (2 mixed), Argentina (1 mixed)

Africa

Ethiopia (1 urban, 1 rural, 1 mixed), Nigeria (1
urban, 1 rural), South Africa (1 urban), Sudan (1
urban)

Europe & Central Asia

Bosnia & Herzegovina (1 mixed), Serbia (1 urban), Turkey (1
urban)

South Asia

Bangladesh (2 urban, 1 mixed), India (3 urban, 1 mixed, 1
NR), Pakistan (1 urban)

East Asia & Pacific

China (3 urban, 2 rural), Malaysia (1 urban, 1 rural)

Meat, poultry, and fish

34 studies (n=55,782)
for general
consumption

24 studies (n=12,673)
for frequency of
consumption

Middle East & North Africa

Iran (1 urban), Jordan (2 urban), Syria (1 urban)

Latin America & Caribbean

Brazil (1 mixed)

Africa

Ethiopia (1 urban, 1 rural, 1 mixed), Mozambique (1 mixed),
Nigeria (1 urban, 1 semi-urban, 1 rural), South Africa (2
urban), Sudan (1 urban)

Europe & Central Asia

Serbia (1 urban), Turkey (2 urban), multi-country (Turkey &
Albania, 1 mixed)

South Asia

Bangladesh (2 urban, 1 mixed), India (4 urban, 1
NR, 1 urban slum), Pakistan (1 urban), Sri Lanka (1
rural)

East Asia & Pacific

China (3 urban, 1 rural)
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Food Group

# Studies and
participants (n)

Countries Represented by Region

48 studies (n=153,429)
for general
consumption

Middle East & North Africa

Iran (2 mixed, 2 urban), Iraq (1 urban), Jordan (3 urban),
Morocco (1 urban), Palestine (1 rural), Syria (1 urban)

Latin America & Caribbean

Brazil (4 urban, 2 mixed, 1 NR)

Ethiopia (1 rural), Ghana (1 urban, 1 mixed),

Africa Nigeria (1 urban, 1 semi-urban), South Africa (1
Fruits 36 studies (n=103,776) urban), Sudan (1 urban)
for frequency of Europe & Central Asia Serbia (1 urban), Turkey (1 urban)
consumption South Asia Bangladesh (2 ur_ban, 1 mixed), Ind_ia (5 urban, 1
urban slum), Pakistan (1 urban), Sri Lanka (1 rural)
China (4 urban, 2 rural), Malaysia (1 urban), Philippines (1
East Asia & Pacific donesa, Malaysis, Myanmar, Piopines & vietnam = 1
mixed)
Middle East & North Africa Iran (2 mixed, 2 urban), Iraq (1 urban), Jordan (3 urban),
47 studies (n=151,407) Morocco (1 urban), Palestine (1 rural), Syria (1 urban)
for general Latin America & Caribbean Brazil (3 urban, 2 mixed, 1 NR)
consumption
Africa Ethiopia (2 mixed, 1 rural), Ghana (1 mixed), Mozambique (1
Vegetables 34 studies (n=100,563) mixed), Nigeria (1 urban, 1 semi-urban), Sudan (1 urban)

for frequency of
consumption

Europe & Central Asia

Serbia (1 urban), Turkey (1 urban), multi-country (Turkey &
Albania= 1 mixed)

South Asia

Bangladesh (2 urban, 1 mixed), India (6 urban, 1 mixed),
Pakistan (1 urban)

East Asia & Pacific

China (3 urban, 2 rural), Philippines (1 mixed), Tonga (1
mixed), multi-country (Cambodia, Indonesia, Malaysia,
Myanmar, Philippines & Vietnam = 1 mixed)
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Food Group # Studies and Countries Represented by Region
participants (n)

36 studies (n=187,580)

Iran (2 mixed), Iraq (1 urban), Jordan (3 urban),

Middle East & North Africa Lebanon (1 NR), Morocco (1 urban), Syria (1
for general urban)
consumption Latin America & Caribbean Brazil (2 urban, 3 mixed)
. _ Ethiopia (1 rural, 1 mixed), Ghana (1 urban),
Sweet snacks 18 studies (n=132,424) Africa Nigeria (2 urban), South Africa (3 urban), Sudan (1
for frequency of urban)
consumption Europe & Central Asia Serbia (1 urban), Turkey (1 urban)
South Asia India (5 urban), Pakistan (1 urban)
East Asia & Pacific China (1 urban, 1 rural), Malaysia (1 urban), Thailand (1
urban), Tonga (1 Mixed)
Middle East & North Africa Iran (1 urban, 2 mixed), Iraq (1 urban), Jordan (1 urban),
20 studies (n=117,996) Lebanon (1 NR), Morocco (1 urban)
for general Latin America & Caribbean Brazil (2 mixed)
consumption
Africa Ethiopia (1 mixed), South Africa (2 urban)
Salty/fried snacks 9 studies (n=66,792) for :
frequency of Europe & Central Asia Serbia (1 urban), Turkey (1 urban)
consumption south Asia India (2 urban), Pakistan (1 urban)
East Asia & Pacific China (1 urban), Thailand (1 urban), Tonga (1 mixed)
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Food Group # Studies and Countries Represented by Region
participants (n)
50 studies (n=152,424) Middle East & North Africa Iran (3 urban, 2 mixed), Iraq (1 mixed), Jordan (2 urban),
for general Lebanon (1 NR), Morocco (1 urban)
consumption Latin America & Caribbean Brazil (4 urban, 2 mixed), Costa Rica (1 mixed)
Africa Ethiopia (1 urban, 1 mixed), Nigeria (1 semi-urban,
Fast and convenience 31 studies (n=39,215) 1 rural), South Africa (4 urban), Sudan (1 urban)
Turkey and Albania (1 urban), Turkey (2 urban), Serbia (1
foods for frequency of Europe & Central Asia urban)
consumption
South Asia India (12 urban, 2 mixed, 1 NR)
East Asia & Pacific Cambodia, (1 mixed), China (1 urban)
Middle East & North Africa Iran (2 mixed), Iraq (1 urban), Jordan (3 urban),
48 studies (n=206,411) Lebanon (1 NR), Morocco (1 urban), Palestine (1
for general ’ rural), Syria (1 urban)
& . Latin America & Caribbean Brazil (4 urban, 4 mixed), Columbia (1 NR)
consumption
Africa Ghana (1 urban), Nigeria (1 urban, 1 NR), South Africa (3
Sugar-sweetened 30 studies (n=140,650) urban), Sudan (1 urban)
beverages for frequency of Turkey and Albania (1 urban), Turkey (3 urban), Serbia (1
consumption Europe & Central Asia urban)
South Asia India (5 urban), Pakistan (1 urban), Sri Lanka (1 NR)
. o Cambodia, (1 mixed), China (3 urban, 1 rural, 1
Fast Asia & Pacific mixed), Malaysia (1 rural, 1 mixed),

//_\ Pan American World Health
i g )§ Health % Organization
%lﬁ!_@-‘y Organlzatlon resonomcerorne AMEricas

£\

“

“YUSAID SPRING

Strengthening Partnerships, Results,
FROM THE AMERICAN PEOPLE and Innovations in Nutrition Globally






