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ABSTRACT

Background Adolescent malnutrition is a significant
public health challenge in low-income and middle-income
countries (LMICs), with long-term consequences for health
and development. Community-based interventions have
the potential to address multiple forms of malnutrition
and improve the health outcomes of adolescents.
However, there is a limited understanding of the content,
implementation and effectiveness of these interventions.
This scoping review aims to synthesise evidence on
community-based interventions targeting multiple forms
of malnutrition among adolescents in LMICs and describe
their effects on nutrition and health.

Methods and analysis A comprehensive search
strategy will be implemented in multiple databases
including MEDLINE (through PubMed), Embase, CENTRAL
(through Cochrane Library) and grey literature, covering
the period from 1 January 2000 to 14 July 2023. We

will follow the Participants, Concept and Context model

to design the search strategy. The inclusion criteria
encompass randomised controlled trials and quasi-
experimental studies focusing on adolescents aged
10-19 years. Various types of interventions, such as
micronutrient supplementation, nutrition education,
feeding interventions, physical activity and community
environment interventions, will be considered. Two
reviewers will perform data extraction independently, and,
where relevant, risk of bias assessment will be conducted
using standard Cochrane risk-of-bias tools. We will follow
the PRISMA Extension for Scoping Reviews checklist while
reporting results.

Ethics and dissemination The scope of this scoping
review is restricted to publicly accessible databases

that do not require prior ethical approval for access.

The findings of this review will be shared through
publications in peer-reviewed journals, and presentations
at international and regional conferences and stakeholder
meetings in LMICs.

Scoping review registration The final protocol was
registered prospectively with the Open Science Framework
on 19 July 2023 (https://osf.io/t2d78).
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= A comprehensive examination of over 20 years of
published data will be conducted.

= Grey literature sources such as government reports
and organisation websites will also be included.

= There will be a quality assessment of the included
quantitative studies.

= The proposed search strategy will be conducted

only in three electronic databases.

INTRODUCTION

The current global adolescent population
surpasses 1.2billion individuals, with approx-
imately 90% of them residing in low-income
and middle-income countries (LMICs).!
Moreover, when considering regional trends,
it is expected that the proportion of young
people aged 10 to 24 residing in Sub-Saharan
Africa will experience substantial growth,
rising from 245 million in 2015 to 605 million
by 2050.2 In contrast, the Asia and Pacific
region is expected to undergo the most signif-
icant decrease, declining from 718 million in
2015 to 619 million by 2050.” These regional
variations emphasise the unique challenges
and opportunities faced by different regions
in terms of future demographic and health
challenges, which will require distinct
solutions.

Adolescence is a period of rapid phys-
ical growth, cognitive development, socio-
emotional  development and  cultural
development, all of which are strongly influ-
enced by an individual’s socioeconomic,
cultural and physical environments.” Nutri-
tion plays a crucial role in improving health
and development during this critical stage
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in life, bringing intergenerational benefits. After the
first 1000 days of life, adolescence is assumed to offer a
second window of opportunity for correcting nutritional
deficiencies and insufficient growth since childhood.*

LMICs are experiencing a rapid nutrition transition
among adolescents, accompanied on the one hand by
stunting, thinness, anaemia and other micronutrient
deficiencies, and on the other hand, by an increasing
burden of obesity and non-communicable diseases.”
Malnutrition was the leading cause of disability-adjusted
life years among the 10-14 age group in 2019, followed
by iron deficiency anaemia among adolescents aged
10-19.° The consumption of diverse and healthy diets by
adolescents from LMICs is declining, while the consump-
tion of processed and calorie-rich foods is on the rise,
contributing to rising obesity rates.” Furthermore, food
insecurity has been aggravated in vulnerable populations
including adolescents in LMICs because of the COVID-19
pandemic, political instability, and recurring climate
crises in the form of flooding and droughts.®

Several systematic reviews indicate that micronutrient
supplementation is effective in addressing nutritional defi-
ciencies.” '’ Tron supplementation can reduce anaemia
in adolescents; periconceptional folic acid supplemen-
tation among adolescent girls can reduce neural tube
defects; and adolescent girls who consume high amounts
of calcium (=1g daily) have lower rates of preeclampsia,
preterm birth or neonatal hospitalisation.'" There is
limited evidence that protein-energy supplements are
effective for adolescents.'’

The burden of malnutrition may be reduced by several
nutrition-sensitive interventions, including nutrition
education, dietary interventions, physical activity and food
environment interventions.'? Several systematic reviews
suggest promising but modest results from discrete
nutrition-sensitive interventions aimed at addressing
malnutrition in schools."”™ These single-domain inter-
ventions, however, target either undernutrition or over-
nutrition and operate in silos. There is increased interest
in addressing health and nutrition behaviours through
integrated interventions, generally called ‘double-duty
actions’, targeting multiple forms of malnutrition and
nutrition-related non-communicable diseases.'® An essen-
tial element of this concept is that tackling one form of
malnutrition should not prevent addressing another.
There is promising evidence that integrated interven-
tions can improve the nutritional status of school-going
children and adolescents.'

Nevertheless, there are several gaps in understanding
adolescent nutrition in LMIGCs. Currently, nutrition-
specific and nutrition-sensitive interventions tend to focus
on school-going adolescents, and little is known about
their effects on other vulnerable groups of adolescents,
such as out-of-school adolescents, migrant adolescents
and HIV-positive adolescents. Another important gap is
that most of the school-based interventions target over-
lapping age groups and there is little known regarding
the age-appropriate intervention strategies and delivery

mechanisms as well as the specific impact on the adoles-
cent population. Moreover, most of these school-based
interventions are delivered by schoolteachers, community
health workers, school nurses or peers in classroom-based
settings or during school hours. Despite the importance
of nutrition-sensitive and nutrition-specific interventions
for the health of communities, little evidence exists about
their form and function using community platforms.

The purpose of this scoping review is to comprehen-
sively review the literature to describe community-based
interventions that address the multiple forms of malnu-
trition such as obesity, overweight, underweight, wasting,
stunting, anaemia and micronutrient deficiencies
affecting adolescents in LMICs and describe the effects of
these interventions on nutrition and health. We decided
to conduct a scoping review as our primary aim was to
summarise the overview of the evidence on community-
based interventions for adolescents in LMICs rather
than to pursue a specific clinical or epidemiological
question related to these or provide evidence to directly
inform policy or practice.'” In the context of this review,
community-based interventions refer to any interventions
carried out in community settings other than schools to
improve the health among adolescents. Examples include
interventions implemented through community youth
centres, clubs or religious centres. By excluding school-
community interventions, which have been thoroughly
explored in the literature, we can concentrate on inter-
ventions that are less common, less understood and less
easy to implement but that have the potential to reach the
most vulnerable groups of adolescents.

METHODS

Data sources, search terms, and search strategy

As part of our primary strategy, we will search MEDLINE
(through PubMed), Embase and CENTRAL (through
the Cochrane Library). All databases will be searched for
eligible studies from 1 January 2000 through 14 July 2023.
We will identify potentially relevant published studies
using the combination of medical subject headings
(MeSH) and text words denoting nutrition-specific and
nutrition-sensitive interventions. We will also examine
references and bibliographies of included studies to
identify additional sources of information. This search of
studies will be supplemented by reviewing ClinicalTrials.
gov and organisational websites such as the WHO, World
Bank, UNICEF and United Nations Population Fund.
When possible, reports written in languages other than
English will be translated by colleagues who are native
speakers of those languages. No study will be considered
if it cannot be adequately translated.

We will use the Participants, Conceptand Context model
(table 1) to guide our search strategy. The search will use
indexing terms, including MeSH terms, keywords and
free text words. First, a broad search strategy (eg, type of
study (randomised controlled trials, quasi-experiments or
controlled before-after studies) AND intervention domain

2

Kurniawan AL, et al. BMJ Open 2024;14:6078969. doi:10.1136/bmjopen-2023-078969

“ybuAdoo Aq parosroid 1sanb Aq 120z ‘Sz |11dy uo ywod fwg uadolwg//:dny woiy papeojumoqd "+20Z YdJeN 82 U0 6968/0-£20z-uadolwg/osTT 0T St paysiignd 1sai :uado NG


http://bmjopen.bmj.com/

Table 1 Eligibility criteria for the scoping review
Item Inclusion criteria Exclusion criteria
Participants Studies involving adolescents (10-19 years old) Studies involving children <10 years of
age or adults (>19 years of age)
Concept Studies involving one or more of the following interventions: Interventions targeted towards individuals
nutrient supplementation interventions including vitamin and with specific medical conditions such
nutrient supplementation, deworming, complementary feeding, as treatments intended for underweight,
nutrition education, physical education, promoting healthy diets overweight or obese adolescents
and/or physical activity, nutrition policies, community/home
garden, water, sanitation and hygiene interventions, community
environment interventions, and structural interventions such as
sweetened beverage tax, soda tax and sugary drink tax.
Studies that compared the intervention with any relevant
control group including comparisons with no intervention,
regular nutrition education and/or physical education, or any
other intervention in the community setting
Context Community settings in low-income and middle-income Interventions applied exclusively in the

countries

Types of sources
including controlled before-after studies

(eg, nutrition education) AND population (adolescents)
AND setting (low-income and middle-income countries))
will be performed in PubMed. We will confirm the sensi-
tivity of the search strategy by identifying several sentinel
articles. The PubMed strategy, provided in online supple-
mental file 1, will be adapted to suit other databases. We
will document the following details for each search: data-
bases searched, date of search, search strategy (ie, subject
headings and keywords, including if terms are expanded,
truncated and how they are combined), filters used and
the number of records retrieved. Additionally, a source
will be provided for each publication identified through
manual search (ie, journal name, website, conference
proceedings, etc).

Eligibility
The inclusion and exclusion criteria for this scoping
review are listed below.

Inclusion criteria

We will include the following studies.

» Randomised controlled trials (RCT), with the inter-
vention randomised to individuals or in clusters
(including clubs, groups, communities, villages,
homes, etc), and quasi-experimental studies including
controlled before-after studies that have reported
interventions to address any form of adolescent
malnutrition when compared with a control group.

» Studies involving adolescent boys and/or girls
aged 10-19 years, based on the WHO definition of
adolescents.'®

Randomised controlled trials, quasi-experimental studies

school setting

Non-randomised trials including
controlled before-after studies that did
not account for baseline differences,
observational studies including cohort,
case-control and cross-sectional designs,
and editorial commentaries, opinions and
review articles

» Studies conducted in LMICs—as defined by the World
Bank in the year 2023."

» Studies involving interventions for one or more
of the following: micronutrient supplementation,
feeding interventions, nutrition education, physical
education, interventions to promote healthy diets,
interventions promoting physical activity, commu-
nity and/or home gardens, food and nutrition poli-
cies, community environment interventions, water
sanitation and hygiene interventions, and structural
interventions such as taxation of sweetened-sugary
drinks.

» The control (comparison) in each included study can
be participants who did not receive any intervention
or received standard care, received standard health/
nutrition education or any other intervention in the
community setting.

» Published articles as well as unpublished and grey
literature and will include ongoing studies where
preliminary findings are available.

» We will not place any restrictions on the language,
sample size or duration of the intervention.

Exclusion criteria

We will not consider the following studies.

» Non-RCTs that are not quasi-experimental studies
with comparator groups and controlled before-after
studies that did not account for the baseline differ-
ences between the study arms.

» Observational studies such as cohort, case-control,
and cross-sectional designs.
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» Editorials, commentaries, opinions and review arti-
cles. However, we will use review articles to identify
additional original articles.

» Studies that were conducted in the school setting
and clinical interventions targeted individuals with
specific medical conditions such as programmes
intended for underweight, overweight, obese or
anaemic adolescents.

Data management

The records will be imported into Covidence (Veritas
Health Innovation, Melbourne, Australia), an Internet-
based systematic review management programme.
Detection and removal of duplicates, title and abstract
screening, and full-text screening will be performed by
using Covidence.

Selection of studies

Using Covidence, we will screen titles, abstracts and full
texts. First, two reviewers will independently assess all
search results (ie, titles and abstracts) and exclude irrel-
evant studies based on inclusion and exclusion criteria.
Next, two reviewers will carry out the full-text screening
based on the same inclusion/exclusion criteria. The
reviewers will discuss and resolve any difference of
opinion or, if necessary, seek a third reviewer’s opinion
for resolving differences. A study flow diagram stating
the specific reasons for exclusion will be maintained
following the PRISMA for Scoping Review statement
(PRISMA-ScR).%

Data extraction

Two reviewers will independently extract and enter data

from studies included in the review. We will develop and

test an extraction form on five randomly selected studies.

We will extract the following information.

» Study details including the title, authors (first author
and corresponding author), the corresponding
author’s contact information, journal (or source for
unpublished reports), calendar year of publication,
calendar year of intervention, country and source of
funding.

» Study methods including objectives and/or research
questions, type of study, investigation strategies,
settings, sample size and sample characteristics (eg,
age, sex, socioeconomic status

» Intervention strategy including target population,
delivery platform and providers (including selection,
training, supervision, support and incentivisation),
types of nutrition and other interventions (including
content, conceptual framework and/or theoretical
underpinnings, timing, duration, and dosage or
frequency) and comparator/control.

» Outcomes assessed and details of the measures used.

» Findings including the coverage of services, facilita-
tors and barriers to intervention delivery and uptake,
effectiveness findings with point estimates and meas-
ures of variance (standard errors, 95% CI or p values),

and any other key findings related to the scoping
review questions.

We will contact the corresponding author via email
if there is missing or inconsistent information. We will
contact the author two times at most. The available data
will be analysed and any gaps due to missing data will
be discussed if the data issue cannot be resolved after
contacting the authors. The extraction form template was
provided in online supplemental file 2.

Risk of bias assessment

As scoping reviews are exploratory in nature, risk of bias
assessments are not typically required as part of the guide-
lines for scoping reviews.'” However, we plan to assess
the risk of bias among studies with an available quantita-
tive measure as a preliminary way of contextualising the
reported measures of impact on the outcomes reported.
For the assessment of the risk of bias in the selected
studies, we will use the Cochrane Collaboration’s revised
tool for assessing the risk of bias in randomised trials (RoB
2).*! Two reviewers will independently evaluate method-
ological quality. Any uncertainties or disagreements will
be resolved by discussion or by a third reviewer, when-
ever needed. The tool is a domain-based evaluation, in
which critical assessments for risk of bias are made sepa-
rately for various domains, including the randomisation
process, deviation from intended interventions, missing
outcome data, measurement of the outcome and selec-
tive outcome reporting. The risk of bias in clustered
trials will be similarly assessed using the risk of bias 2 for
cluster-randomised trials (RoB 2 CRT).?? Additionally, we
will use the Risk of Bias in Non-randomised Studies of
Interventions (ROBINS-I) tool® to assess the risk of bias
for controlled before-after studies and non-randomised
controlled trials.

Synthesis of evidence

Allincluded studies will be systematically synthesised in the
text and a table following the SWiM guidelines (Synthesis
Without Meta-analysis).* In this synthesis, we will describe
how many sources of evidence were screened, assessed for
eligibility and included in the review, along with reasons
for exclusion at each stage. Our presentation of included
sources of evidence will include summary characteristics
and citations, as well as a critical appraisal, if applicable.
Studies will be grouped based on methods and interven-
tions, standardised outcome metrics, synthesis methods,
criteria used to prioritise results for summary, reporting
of results, the certainty of results, heterogeneity in effects,
as well as barriers and facilitators to delivering the inter-
ventions will be discussed. For continuous outcomes,
effect estimates will be expressed as mean differences
(with 95% CI) between the intervention group and the
control group; for dichotomous outcomes, effect esti-
mates will be expressed as risk ratios, rate ratios, hazard
ratios or ORs (all with a 95% CI). Additionally, we will
discuss the limitations of the review process and provide
an interpretation of the results concerning the objectives
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of the review, as well as possible implications or next
steps. We will follow the PRISMA Extension for Scoping
Reviews (PRISMA-ScR) checklist and guidelines to ensure
a robust and replicable process.*

Registration and reporting

The final protocol was registered prospectively with the
Open Science Framework (https://osf.io/t2d78) on 19
July 2028, based on the PRISMA-ScR.* In the event of
protocol amendments, the date of each amendment will
be accompanied by a description of each change and the
rationale on the Open Science Forum.

Ethics and dissemination

This study is a scoping review that does not require ethics
approval because it involves a methodical presentation of
available resources. The protocol aims to provide an over-
view of the broad literature on community-based inter-
ventions targeting multiple forms of malnutrition among
adolescents in LMICs. We anticipate that the findings
of this review will be disseminated through publications
in peerreviewed journals, and presentations at interna-
tional and regional conferences and stakeholder meet-
ings targeting researchers, adolescents, policymakers and
governments in LMICs. Additionally, the submitted review
will help identify effective interventions, determine gaps
and disparities among interventions, and provide insight
for policymakers to develop and design as well as imple-
ment future programmes.

Patient and public involvement
None. This work analyses existing research studies, and
therefore, involves no patients or members of the public.
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Supplementary File 1. Search strategies in 3 different databases

Community-based interventions targeting multiple forms of malnutrition among adolescents in low- and middle-income countries: protocol for
a scoping review
No. | Concept PubMed search terms Number of
records
(As per 14" July)
#1 | Randomized ("randomized controlled trial"[pt] OR "random allocation"[mesh] OR "cross-over studies"[mesh] OR "Controlled | 720,799
controlled trial Before-After Studies"[Mesh] OR quasi experiment*[tiab] OR quasiexperiment*[tiab] OR “quasi-experiment*”[tiab]) 556,703 (2000-
Controlled before- 2023)
after studies
Quasi experimental
studies
#2 | Nutrition and health ("Health Education"[Mesh:NoExp] OR "Health Promotion"[Mesh]) OR ("Adolescent Health Services"[Mesh] OR | 865,050
interventions "Preventive Health Services"[Mesh:NoExp]) OR (preventive health[tiab]) OR ("Dietary Supplements"[Mesh] OR | 687,256 (2000-
(dietary supplements, dietary supplement*[tiab] micronutrient supplement*[tiab] OR folic acid supplement*[tiab] OR MMN[tiab] OR nutrient | 2023)
healthy diet, healthy supplement*[tiab] OR nutritional supplement*[tiab]) OR ("Diet, Healthy"[Mesh] OR healthy diet*[tiab] OR healthy
eating, healthy eating[tiab] OR healthy food*[tiab] OR diet education[tiab] OR dietary education[tiab] OR dietary intervention[tiab] OR
nutrition, weight healthy eating[tiab] OR healthy food*[tiab] OR healthy diet*[tiab] OR healthy nutrition*[tiab] OR nutrition
control, weight counsel*[tiab] OR nutritional counsel*[tiab]) OR (nutrition education[tiab] OR nutrition intervention[tiab] OR
management, nutritional education[tiab] OR nutritional intervention[tiab]) OR ("exercise"[MeSH] OR "exercise" [tiab] OR "physical
micronutrient activity"[tiab] OR fitness*[tiab] OR  sport*[tiab]) OR ("nutrition policy"[MeSH] OR "nutrition"[tiab] AND
supplementation "policy"[tiab] OR "nutrition policy"[tiab])
diet/nutrition education,
physical activity,
community/home
garden, and WASH,
and nutrition policy)
#3 | Adolescents (“Adolescent"[Mesh] OR adolescent[tiab] OR adolescents[tiab] OR adolescence[tiab] OR teen[tiab] OR teens[tiab] OR | 2,310,507
teenage*[tiab]) 1,421,658 (2000-
2023)
#4 | Low- and middle- (Afghanistan*[tiab] OR Albania*[tiab] OR Algeria*[tiab] OR Samoa*[tiab] OR Angola*[tiab] OR Armenia*[tiab] OR | 1,931,426
income countries Azerbaijan*[tiab] OR Bangladesh*[tiab] OR Bengali[tiab] OR Belarus*[tiab] OR Belize[tiab] OR Benin[tiab] OR | 1,565,369 (2000-
Bhutan*[tiab] OR Bolivia*[tiab] OR Bosnia*[tiab] OR Herzegovina*[tiab] OR Botswana*[tiab] OR Brazil*[tiab] OR | 2023)
Bulgaria*[tiab] OR “Burkina Faso”[tiab] OR Burkinabe[tiab] OR Burundi*[tiab] OR “Cabo Verd*”[tiab] OR “Cape
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Verd*”[tiab] OR Cambodia*[tiab] OR Cameroon*[tiab] OR “Central African*”[tiab] OR Chad*[tiab] OR China][tiab]
OR Chinese[tiab] OR Colombia*[tiab] OR Comoros[tiab] OR Congo[tiab] OR “Costa Rica*”[tiab] OR “Cote
d'Tvoire”[tiab] OR “Ivory Coast”[tiab] OR Cuba[tiab] OR Cuban[tiab] OR Djibouti[tiab] OR Dominica*[tiab] OR
Ecuador[tiab] OR Egypt*[tiab] OR “El Salvador*”[tiab] OR Eritrea*[tiab] OR Ethiopia*[tiab] OR Fiji*[tiab] OR
Gabon*[tiab] OR Gambia*[tiab] OR Georgia*[tiab] OR Ghana*[tiab] OR Grenada*[tiab] OR Guatemala*[tiab] OR
Guinea*[tiab] OR Guyan*[tiab] OR Haiti*[tiab] OR Hondura*[tiab] OR India[tiab] OR Indian*[tiab] OR
Indonesia*[tiab] OR Iran*[tiab] OR Iraq*[tiab] OR Jamaica*[tiab] OR Jordan*[tiab] OR Kazakh*[tiab] OR Kenya*[tiab]
OR Kiribati[tiab] OR “People's Republic of Korea[tiab] OR “North Korea[tiab] OR Kosovo[tiab] OR Kosovar*[tiab]
OR Kyrgyz*[tiab] OR Lao[tiab] OR Laos[tiab] OR Laotian*[tiab] OR Lebanon[tiab] OR Lebanes*[tiab] OR
Lesotho[tiab] OR Liberia*[tiab] OR Libya*[tiab] OR Macedonia*[tiab] OR Madagascar*[tiab] OR Malawi*[tiab] OR
Malaysia*[tiab] OR Maldives[tiab] OR Mali[tiab] OR “Marshall Island*”[tiab] OR “Mexico”’[MeSH] OR Mexico[tiab]
OR Mexican*[tiab] OR Micronesia*[tiab] OR Moldova*[tiab] OR Mongolia*[tiab] OR Montenegr*[tiab] OR
Morocc*[tiab] OR Mozambique[tiab] OR Myanmar[tiab] OR Burmese*[tiab] OR Burma[tiab] OR Namibia*[tiab] OR
Nepal*[tiab] OR Nicaragua*[tiab] OR Niger*[tiab] OR Pakistan*[tiab] OR Paraguay*[tiab] OR Peru*[tiab] OR
Philippin*[tiab] OR Rwanda*[tiab] OR “Sao Tome”[tiab] OR Principe[tiab] OR Senegal*[tiab] OR Serbia*[tiab] OR
“Sierra Leone*”’[tiab] OR “Solomon Island*”’[tiab] OR Somalia*[tiab] OR “South Africa*”[tiab] OR “Sri Lanka’[tiab]
OR “St Lucia”[tiab] OR “Saint Lucia”[tiab] OR “St Vincent”’[tiab] OR “Saint Vincent”[tiab] OR Grenad*[tiab] OR
Sudan*[tiab] OR Suriname*[tiab] OR Swaziland*[tiab] OR Eswatini*[tiab] OR Syria*[tiab] OR Tajik*[tiab] OR
Tanzania*[tiab] OR Zanzibar[tiab] OR Thai*[tiab] OR Timor*[tiab] OR Togo*[tiab] OR Tonga*[tiab] OR Tunisia*[tiab]
OR Turkey[tiab] OR Turkish[tiab] OR Turkmen*[tiab] OR Tuvalu*[tiab] OR Uganda*[tiab] OR Ukrain*[tiab] OR
Uzbeki*[tiab] OR Vanuatu*[tiab] OR Venezuela*[tiab] OR Vietnam*[tiab] OR “Viet nam*”’[tiab] OR “West Bank[tiab]
OR Gaza*[tiab] OR Palestin*[tiab] OR Yemen*[tiab] OR Zambia*[tiab] OR Zimbabw*[tiab] OR “Western Sahara”[tiab]
OR Argentin*[tiab] OR Russia*[tiab] OR Maurit*[tiab] OR Palau[tiab] OR Romania*[tiab])

#1 AND # 2 AND #3 10,670

AND #4 9,869 (2000-2023)
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No. | Concept EMBASE search terms Number of
records
(As per 14" July)
#1 | Randomized (‘randomized controlled trial:af OR 'randomization'/exp OR 'crossover procedure'/exp OR 'epidemiology'/exp OR quasi | 146,384
controlled trial experiment*:ti,ab OR quasiexperiment*:ti,ab OR 'quasi-experiment*':ti,ab) 131,436 (2000-
Controlled before- 2023)
after studies
Quasi experimental
studies
#2 | Nutrition and health ('health education'/de OR 'health promotion'/exp) OR ('child health care'/exp OR 'preventive health service'/de) OR 1,421,386
interventions (preventive health:ti,ab) OR ('dietary supplement’/exp OR dietary supplement™*:ti,ab micronutrient supplement*:ti,ab 1,168,709 (2000-
(dietary supplements, OR folic acid supplement*:ti,ab OR MMN:ti,ab OR nutrient supplement®:ti,ab OR nutritional supplement*:ti,ab) OR 2023)
healthy diet, healthy ('healthy diet'/exp OR healthy diet*:ti,ab OR healthy eating:ti,ab OR healthy food*:ti,ab OR diet education:ti,ab OR
eating, healthy dietary education:ti,ab OR dietary intervention:ti,ab OR healthy eating:ti,ab OR healthy food*:ti,ab OR healthy
nutrition, weight diet*:ti,ab OR healthy nutrition*:ti,ab OR nutrition counsel*:ti,ab OR nutritional counsel*:ti,ab) OR (nutrition
control, weight education:ti,ab OR nutrition intervention:ti,ab OR nutritional education:ti,ab OR nutritional intervention:ti,ab) OR
management, (‘exercise'/exp OR ‘exercise’:ti,ab OR ‘physical activity’:ti,ab OR fitness*:ti,ab OR sport*:ti,ab) OR ('nutrition
micronutrient policy'/exp OR ‘nutrition’:ti,ab AND ‘policy’:ti,ab OR ‘nutrition policy’:ti,ab)
supplementation
diet/nutrition education,
physical activity,
community/home
garden, and WASH,
and nutrition policy)
#3 | Adolescents (‘adolescent'/exp OR adolescent:ti,ab OR adolescents:tiab OR adolescence:ti,ab OR teen:ti,ab OR teens:tiab OR | 2,031,554
teenage*:ti,ab) 1,398,667 (2000-
2023)
#4 | Low- and middle- (Afghanistan*:ti,ab OR Albania*:ti,ab OR Algeria*:ti,ab OR Samoa*:ti,ab OR Angola*:ti,ab OR Armenia*:ti,ab OR 2,466,552
income countries Azerbaijan*:ti,ab OR Bangladesh*:ti,ab OR Bengali:ti,ab OR Belarus*:ti,ab OR Belize:ti,ab OR Benin:ti,ab OR 2,047,567 (2000-
Bhutan*:ti,ab OR Bolivia*:ti,ab OR Bosnia*:ti,ab OR Herzegovina*:ti,ab OR Botswana*:ti,ab OR Brazil*:ti,ab OR 2023)
Bulgaria*:ti,ab OR ‘Burkina Faso’:ti,ab OR Burkinabe:ti,ab OR Burundi*:ti,ab OR ‘Cabo Verd*’:ti,ab OR ‘Cape
Verd*’:ti,ab OR Cambodia*:ti,ab OR Cameroon*:ti,ab OR ‘Central African*’:ti,ab OR Chad*:ti,ab OR China:ti,ab OR
Chinese:ti,ab OR Colombia*:ti,ab OR Comoros:ti,ab OR Congo:ti,ab OR ‘Costa Rica*’:ti,ab OR ‘cote d'ivoire’:ti,ab
OR ‘Ivory Coast’:ti,ab OR Cuba:ti,ab OR Cuban:ti,ab OR Djibouti:ti,ab OR Dominica*:ti,ab OR Ecuador:ti,ab OR
Egypt*:ti,ab OR ‘El Salvador*’:ti,ab OR Eritrea*:ti,ab OR Ethiopia*:ti,ab OR Fiji*:ti,ab OR Gabon*:ti,ab OR
Gambia*:ti,ab OR Georgia*:ti,ab OR Ghana*:ti,ab OR Grenada*:ti,ab OR Guatemala*:ti,ab OR Guinea*:ti,ab OR
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Guyan*:ti,ab OR Haiti*:ti,ab OR Hondura*:ti,ab OR India:ti,ab OR Indian*:ti,ab OR Indonesia*:ti,ab OR Iran*:ti,ab
OR Iraq*:ti,ab OR Jamaica*:ti,ab OR Jordan*:ti,ab OR Kazakh*:ti,ab OR Kenya*:ti,ab OR Kiribati:ti,ab OR ‘People’s
Republic of Korea’:ti,ab OR ‘North Korea’:ti,ab OR Kosovo:ti,ab OR Kosovar*:ti,ab OR Kyrgyz*:ti,ab OR Lao:ti,ab
OR Laos:ti,ab OR Laotian*:ti,ab OR Lebanon:ti,ab OR Lebanes*:ti,ab OR Lesotho:ti,ab OR Liberia*:ti,ab OR
Libya*:ti,ab OR Macedonia*:ti,ab OR Madagascar*:ti,ab OR Malawi*:ti,ab OR Malaysia*:ti,ab OR Maldives:ti,ab OR
Mali:ti,ab OR ‘Marshall Island*’:ti,ab OR 'Mexico'/exp OR Mexico:ti,ab OR Mexican*:ti,ab OR Micronesia*:ti,ab OR
Moldova*:ti,ab OR Mongolia*:ti,ab OR Montenegr*:ti,ab OR Morocc*:ti,ab OR Mozambique:ti,ab OR Myanmar:ti,ab
OR Burmese*:ti,ab OR Burma:ti,ab OR Namibia*:ti,ab OR Nepal*:ti,ab OR Nicaragua*:ti,ab OR Niger*:ti,ab OR
Pakistan*:ti,ab OR Paraguay*:ti,ab OR Peru*:ti,ab OR Philippin*:ti,ab OR Rwanda*:ti,ab OR ‘Sao Tome”:ti,ab OR
Principe:ti,ab OR Senegal*:ti,ab OR Serbia*:ti,ab OR ‘Sierra Leone*’:ti,ab OR ‘Solomon Island*’:ti,ab OR
Somalia*:ti,ab OR ‘South Africa*’:ti,ab OR ‘Sri Lanka’:ti,ab OR ‘St Lucia’:ti,ab OR ‘Saint Lucia’:ti,ab OR ‘St
Vincent’:ti,ab OR ‘Saint Vincent’:ti,ab OR Grenad*:ti,ab OR Sudan*:ti,ab OR Suriname*:ti,ab OR Swaziland*:ti,ab
OR Eswatini*:ti,ab OR Syria*:ti,ab OR Tajik*:ti,ab OR Tanzania*:ti,ab OR Zanzibar:ti,ab OR Thai*:ti,ab OR
Timor*:ti,ab OR Togo*:ti,ab OR Tonga*:ti,ab OR Tunisia*:ti,ab OR Turkey:ti,ab OR Turkish:ti,ab OR Turkmen*:ti,ab
OR Tuvalu*:ti,ab OR Uganda*:ti,ab OR Ukrain*:ti,ab OR Uzbeki*:ti,ab OR Vanuatu*:ti,ab OR Venezuela*:ti,ab OR
Vietnam*:ti,ab OR ‘Viet nam*’:ti,ab OR ‘West Bank’:ti,ab OR Gaza*:ti,ab OR Palestin*:ti,ab OR Yemen*:ti,ab OR
Zambia*:ti,ab OR Zimbabw*:ti,ab OR ‘Western Sahara’:ti,ab OR Argentin*:ti,ab OR Russia*:ti,ab OR Maurit*:ti,ab
OR Palau:ti,ab OR Romania*:ti,ab)

#1 AND # 2 AND #3 17,874
AND #4 16,942 (2000-
2023)
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No. | Concept Cochrane search terms Number of
records
(As of July
141 2023)

#1 Randomized controlled | #1 "randomized controlled trial" 702,362
trial #2 [mh "random allocation"] 664,394
Controlled before-after | #3 {OR #1-#2} (2000-2023)
studies #4 [mh "cross-over studies"]

Quasi experimental #5 [mh "Controlled Before-After Studies"]
studies #6 {OR #4-#5}

#7 (quasi NEXT experiment*):ti,ab

#8 quasiexperiment*:ti,ab

#9 (quasi-experiment™®):ti,ab

#10 {OR #7-#9}

#2 | Nutrition and health #11 [mh ~"health education"] OR [mh "health promotion"] 237.951
interventions #12 [mh "Adolescent Health Services"] OR [mh ~"Preventive Health Services"] 222,406
(Dietary supplements, #13 [mh "Adolescent Health Services"] (2000-2023)
healthy diet, healthy #14 [mh ~"Preventive Health Services"]
eating, healthy nutrition, | #15 [mh "Dietary Supplements"] OR dietary supplement*:ti,ab OR micronutrient supplement*:ti,ab OR folic acid
overweight, anaemia, supplement*:ti,ab OR folic acid supplement*:ti,ab OR MMN:ti,ab OR nutrient supplement*:ti,ab OR nutritional
obesity, weight control, supplement*:ti,ab
weight management, #16 [mh "Diet, Healthy"] OR healthy diet*:ti,ab OR healthy eating:ti,ab OR healthy food*:ti,ab OR diet education:ti,ab
micronutrient OR dietary education:ti,ab OR dietary intervention:ti,ab OR healthy nutrition*:ti,ab OR nutrition counsel*:ti,ab OR nutritional
supplementation counsel*:ti,ab
diet/nutrition education, | #17 nutrition education:ti,ab OR nutrition intervention:ti,ab OR nutritional education:ti,ab OR nutritional
school meal, physical intervention:ti,ab
activity, school garden, #18 [mh exercise] OR exercise:ti,ab OR physical activity:ti,ab OR fitness*:ti,ab OR sport*:ti,ab
and WASH, and #19 [mh "nutrition policy"] OR nutrition:ti,ab AND policy:ti,ab OR "nutrition policy":ti,ab
nutrition policy) #20 {OR #11-#19}

#3 Adolescents #21 [mh Adolescent] OR adolescent:ti,ab OR adolescents:ti,ab OR adolescence:ti,ab 146,504

#22 teen:ti,ab OR teens:ti,ab OR teenage*:ti,ab 115,839
#23 {OR #21-#22} (2000-2023)
#4 | Low- and middle- #24 (Afghanistan*):ti,ab OR (Albania*):ti,ab OR (Algeria*):ti,ab OR (Samoa*):ti,ab OR (Angola*):ti,ab 128,522
income countries #25 (Armenia*):ti,ab OR (Azerbaijan*):ti,ab OR (Bangladesh*):ti,ab OR (Bengali):ti,ab OR (Belarus*):ti,ab 124,301
#26 (Belize):ti,ab OR (Benin):ti,ab OR (Bhutan*):ti,ab OR (Bolivia*):ti,ab OR (Bosnia*):ti,ab (2000-2023)
#27 (Herzegovina*):ti,ab OR (Botswana*):ti,ab OR (Brazil*):ti,ab OR (Bulgaria*):ti,ab OR ("Burkina Faso"):ti,ab OR
Burkinabe:ti,ab
#28 Burundi*:ti,ab OR (Cabo NEXT Verd*):ti,ab OR (Cape NEXT Verd*):ti,ab OR Cambodia*:ti,ab OR Cameroon*:ti,ab
#29 (Central African*):ti,ab OR (Chad*):ti,ab OR (China):ti,ab OR (Chinese):ti,ab OR (Colombia*):ti,ab
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#30 (Comoros):ti,ab OR (Congo):ti,ab OR ("Cook Islands"):ti,ab OR (Costa NEXT Rica*):ti,ab OR ("Cote d'Ivoire"):ti,ab
#31 ("Ivory Coast"):ti,ab OR (Cuba):ti,ab OR (Cuban):ti,ab OR (Djibouti):ti,ab OR (Dominica*):ti,ab

#32 (Ecuador):ti,ab OR (Egypt):ti,ab OR (El NEXT Salvador*):ti,ab OR (Eritrea*):ti,ab OR (Ethiopia*):ti,ab

#33 (Fiji*):ti,ab OR (Gabon*):ti,ab OR (Gambia*):ti,ab OR (Georgia*):ti,ab

#34 (Ghana*):ti,ab OR (Grenada*):ti,ab OR (Guadeloupe):ti,ab OR (Guatemala*):ti,ab

#35 (Guinea*):ti,ab OR (Guyan*):ti,ab OR (Haiti*):ti,ab OR (Hondura*):ti,ab OR (India):ti,ab

#36 (Indian*):ti,ab OR (Indonesia*):ti,ab OR (Iran*):ti,ab OR (Iraq*):ti,ab OR (Jamaica*):ti,ab

#37 (Jordan*):ti,ab OR (Kazakh*):ti,ab OR (Kenya*):ti,ab OR (Kiribati):ti,ab OR ("People's Republic of Korea"):ti,ab
#38 ("North Korea"):ti,ab OR (Kosovo):ti,ab OR (Kosovar*):ti,ab OR (Kyrgyz*):ti,ab OR (Lao):ti,ab

#39 (Laos):ti,ab OR (Laotian*):ti,ab OR (Lebanon):ti,ab OR (Lebanes*):ti,ab OR (Lesotho):ti,ab

#40 (Liberia*):ti,ab OR (Libya*):ti,ab OR (Macedonia*):ti,ab OR (Madagascar*):ti,ab OR (Malawi*):ti,ab

#41 (Malaysia*):ti,ab OR (Maldives):ti,ab OR (Mali):ti,ab OR (Marshall NEXT Island*):ti,ab

#42 [mh Mexico] OR Mexico:ti,ab OR (Mexican*):ti,ab

#43 (Micronesia*):ti,ab OR (Moldova*):ti,ab OR (Mongolia*):ti,ab OR (Montenegr*):ti,ab OR (Morocc*):ti,ab

#44 (Mozambique):ti,ab OR (Myanmar):ti,ab OR (Burmese*):ti,ab OR (Burma):ti,ab OR (Namibia*):ti,ab

#45 Nepal*:ti,ab OR Nicaragua*:ti,ab OR Niger*:ti,ab OR Pakistan*:ti,ab OR Paraguay*:ti,ab

#46 Peru*:ti,ab OR Philippin*:ti,ab OR Rwanda*:ti,ab OR "Sao Tome":ti,ab OR Principe:ti,ab OR Senegal*:ti,ab OR
Serbia*:ti,ab

#47 (Sierra NEXT Leone*):ti,ab OR (Solomon NEXT Island*):ti,ab OR Somalia*:ti,ab OR (South NEXT Africa*):ti,ab OR
"Sri Lanka":ti,ab

#48 "St Lucia":ti,ab OR "Saint Lucia":ti,ab OR "St Vincent":ti,ab OR "Saint Vincent":ti,ab OR Grenad*:ti,ab

#49 Sudan*:ti,ab OR Suriname*:ti,ab OR Swaziland*:ti,ab OR Eswatini*:ti,ab OR Syria*:ti,ab OR Tajik*:ti,ab OR
Tanzania*:ti,ab

#50 Zanzibar:ti,ab OR Thai*:ti,ab OR Timor*:ti,ab OR Togo*:ti,ab OR Tonga*:ti,ab OR Tunisia*:ti,ab

#51 Turkey:ti,ab OR Turkish:ti,ab OR Turkmen*:ti,ab OR Tuvalu*:ti,ab OR Uganda*:ti,ab OR Ukrain*:ti,ab

#52 Uzbeki*:ti,ab OR Vanuatu*:ti,ab OR Venezuela*:ti,ab OR Vietnam*:ti,ab OR Viet nam*:ti,ab

#53 Palestin*:ti,ab OR Yemen*:ti,ab OR Zambia*:ti,ab OR Zimbabw*:ti,ab OR "Western Sahara":ti,ab

#54 Argentin*:ti,ab OR Russia*:ti,ab OR Maurit*:ti,ab OR Palau:ti,ab OR Romania*:ti,ab

#55 {OR #24-#54}

#1 AND # 2 AND #3 (#3 OR #6 OR #10) AND #20 AND #23 AND #55 1,504
AND #4 1,504
(2000-2023)
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Supplementary File 2. Sample of extraction form

Publication details

Sr.No | Title | Journal/ source Calendar year of publication first author corresponding author

contact author email

funding agency

Study Methods
Calendar year | Country Study type Study design Target population Sample size | Inclusion Exclusion Analysis
of study (age, gender, criteria criteria methods
socioeconomic status,
etc.)
Intervention
Intervention | Timing of Duration of | Guiding Intervention | Intervention Frequency Intervention | Intervention | Selection, Intervention | Control
name intervention | intervention | theory/ topics components/ and delivery delivery training, coverage group
framework activities duration of | mechanism | agents and intervention
intervention supervision
activities of delivery
agents
Outcome
Outcome | Timepoint for Outcome 1 Methods | Outcome 1 measure Outcome | Timepoint for Outcome X methods | Outcome X measure
1 Outcome 1 of measurement (units and tools) X outcome X of measurement (units and tools)
assessment assessment
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