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Double-duty actions addressing
the double burden of malnutrition
among adolescents aged 10-19:
protocol for a scoping review
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Wafaie Fawzi?' and Kun Tang'*'

Vanke School of Public Health, Tsinghua University, Beijing, China, 2Department of Global Health and
Population, T. H. Chan School of Public Health, Harvard University, Boston, MA, United States

Background: The global adolescent population faces the challenge of the
double burden of malnutrition (DBM), characterized by the coexistence
of undernutrition and overweight/obesity, including diet-related non-
communicable diseases (NCDs). This dual challenge, prevalent across various
socio-economic backgrounds, necessitates double-duty actions, i.e., integrated
interventions designed to concurrently address both sets of conditions.
These actions are critical for fostering the overall health and well-being of
adolescents. The objective of this review is to describe the content, setting,
and delivery mechanisms of double-duty actions, synthesize their impacts on
adolescents’ nutritional status, and offer policy and program implications for
future interventions.

Methods: As part of this scoping review, we will conduct a comprehensive
search across multiple databases, including MEDLINE, Embase, CENTRAL,
CINAHL, and Google Scholar, to identify relevant interventions, programs,
policies, guidelines, evaluation studies, and strategies targeting DBM among
adolescents aged 10-19 years. Inclusion criteria encompass a range of evidence
sources with methodologically sound and well-described study designs. All
full-text articles and abstracts will be independently screened by two reviewers
to ensure a comprehensive inclusion of papers that align with the established
criteria. The final protocol is available on Open Science Forum (https://osf.io/
kxapb).

Discussion: Addressing DBM through integrated double-duty actions is crucial
for achieving global nutrition and public health goals. However, challenges
persist in the form of uncoordinated efforts, lack of comprehensive evidence for
what interventions work among adolescents, and the need for context-specific
strategies to effectively address the heterogeneity of DBM. The results of this
scoping review may provide evidence for future policies and interventions,
emphasizing integrated, multi-sectoral strategies tailored to the unique needs
of the adolescent population.
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Introduction

Globally, there are around 1.3 billion adolescents, comprising
approximately 16% of the global population (1). Adolescence is a
period with rapid physical, cognitive, and social development, which
requires increased nutritional needs (2). However, this crucial
developmental window also presents significant health challenges for
adolescents. Currently, 8.4% of female and 12.4% of male adolescents
all over the world suffer from underweight, and the prevalence has
not changed much in the past 30years (3). Concurrently, there is a
sustained high prevalence of stunting, anemia, and other
micronutrient deficiencies among adolescents in low- and middle-
income countries (LMICs). Additionally, the global epidemic of
overweight and obesity affects approximately one in every three
adolescents (3). This coexistence of undernutrition and overweight,
obesity, and diet-related non-communicable diseases (NCDs) has led
to the term double burden of malnutrition (DBM), which can
manifest at the individual, household, or population levels (4). At the
individual level, DBM refers to a person who suffers from both
undernutrition and overweight/obesity. At the household level, the
DBM is defined as different family members suffering from multiple
forms of malnutrition. DBM can also be seen at the population level
if there is a high prevalence of both undernutrition and overweight/
obesity within a community, region, or country (5). DBM poses new
challenges for public health systems and requires integrated nutrition
interventions that can address contrasting forms of malnutrition.

The prevalence of DBM remains high in countries at all levels of
development, and has shown an increasing trend in recent decades
driven by increases in obesity (6). A pooled analysis of 3,663
population-representative studies of 222 million individuals showed
that approximately 77 million girls and 108 million boys were
impacted by thinness, while 65.1 million girls and 94.2 million boys
were affected by obesity in 2022. From 1990 to 2022, there was a
notable increase in age-standardized prevalence of obesity, affecting
93% (186 countries) of girls and 98% (195 countries) of boys in 2022
(6). There was also significant variation in the prevalence of DBM
across countries and regions, with the most substantial increase
occurring in LMICs, notably in regions such as Polynesia and
Micronesia, the Caribbean, and the Middle East and North Africa (6).
Another study conducted on adolescents aged 12-15years in 57
LMICs revealed that the prevalence of concurrent stunting and
overweight or obesity ranged from 0.0% in Niue to 10.1% in Sri Lanka
(7). These disparities underscore the critical need for nutrition
interventions tailored to the specific contexts of countries and regions.

The DBM has profound health consequences for adolescent
health and well-being, including increased risk of chronic diseases
in adulthood, systemic inflammation, mental health problems, and
poor school performance (8). The etiology of DBM is multifactorial,
including biological factors, dietary patterns, socio-economic
status, food environments, food systems, and governance (9).
Integral to this complex interplay is the nutrition transition, driven
by economic development, urbanization, and the globalization of
food markets (10). The change in dietary patterns, for example,
signifies a move away from nutrient-rich traditional diets toward
processed foods that are calorie-dense yet nutrient-deficient.
Furthermore, decreased physical activity due to more sedentary
lifestyles and the mechanization of traditionally labor-intensive
tasks, along with cultural perceptions and social norms about body
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image and food choices, also contribute to exacerbating the
coexistence of undernutrition and overnutrition among adolescents
(10). Addressing the multifaceted causes and consequences of DBM
requires a holistic, interdisciplinary approach that encompasses not
only healthcare interventions but also broader societal and policy-
level changes.

Addressing DBM offers an untapped window of integrated
strategies, defined as double-duty actions. Double-duty actions
encompass an array of interventions, programs and policies that
aim to simultaneously reduce the risk or burden of both
undernutrition (including wasting, stunting and micronutrient
deficiency or insufficiency) and overweight, obesity or diet-related
NCDs (9). The World Health Organization (WHO) has proposed
six potential shared platforms to deliver double-duty actions,
including national dietary guidelines, policies, health systems,
emergency nutrition programs, urban food policies and systems,
and social policies (11). Nevertheless, current actions to address
the different forms of malnutrition operate in silos through
uncoordinated agents and platforms, which tackle single forms of
malnutrition (12). Moreover, the evidence from previous reviews
and meta-analyses mainly focused on under-five children, pregnant
women, and newborns, neglecting the unique challenges of the
DBM in adolescents population (13). A recent scoping review has
summarized the double-duty actions across all age groups;
however, it pursued papers in a single database and utilized a
constrained searching strategy (13). To our best of knowledge,
there has been no systematic synthesis of the evidence related to
double-duty actions targeted at adolescents aged 10-19 years.

Double-duty actions among adolescents will be key to achieving
the ambitions of the United Nations Decade of Action on Nutrition to
end hunger, achieve food security and improved nutrition, and
promote sustainable agriculture, and the Sustainable Development
Goals to eliminate all forms of malnutrition (14). Therefore, the aim
of this scoping review is to comprehensively examine the interventions,
programs, policies, guidelines, strategies, and evaluation studies
targeting the DBM among adolescents aged 10-19years. More
specifically, the review will describe the content of these double-duty
actions that have already been designed or implemented, understand
the setting of delivery mechanisms, platforms, and delivery agents of
these double-duty actions, synthetize their impact on adolescents’
nutritional status, and offer policy implications for the design of future
double-duty actions.

Methods and analysis

Data sources, search terms, and search
strategy

A comprehensive search of MEDLINE (through PubMed),
Embase, CENTRAL (through the Cochrane Library), CINAHL, and
Google Scholar will be conducted to identify potentially eligible
studies with no time limit. We aim to identify relevant studies by using
the combination of medical subject headings (MeSH), keywords
related to candidate double-duty actions, and shared platforms to
deliver double-duty actions proposed by WHO (11). To further
include additional information, we will also examine references and
bibliographies of all selected studies. Our search will extend to
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TABLE 1 Eligibility criteria for the scoping review in PICO format.

Item Inclusion criteria

Population Adolescents (10-19 years old)

10.3389/fpubh.2024.1423860

Exclusion criteria

Studies did not involve adolescents aged 10-19

Interventions or approaches

policy tools

The interventions, programs, policies, strategies, evaluation studies, guidelines,

health promotion with methodologically-sound, well-described study designs, or

Observational studies including cohort, case—
control, and cross-sectional designs, or studies
without methodologically-sound and well-

described study designs.

Comparison Studies that compared the intervention with any relevant control group including Not applicable
participants who did not receive any intervention, or those who received standard
care, education, interventions
Outcomes Studies should address DBM at individual- or population-level, including combined Studies involving undernutrition and

any form of undernutrition (wasting, stunting and micronutrient deficiency or

insufficiency) and overweight, obesity, or diet-related NCDs

overnutrition but address each form of
malnutrition separately or targeted at household-

level DBM

ClinicalTrials.gov and organizational websites such as the WHO,
World Bank, United Nations Children’s Fund (UNICEF), World Food
Plan, and United Nations Population Fund (UNFPA). When possible,
studies published in non-English languages will be translated by native
speakers in the team. We will not consider studies that cannot
be adequately translated.

Our search strategy is guided by the PICO format (population,
interventions, comparisons, and outcomes) (Table 1). The search will
be conducted following three steps. First, a broad search strategy type
of study [e.g., intervention, policy, guideline, program, evaluation
study] AND outcome [e.g., double burden of malnutrition] AND
population [adolescents] will be conducted in PubMed, later
customized to fit other databases. The effectiveness of the search
strategy will be evaluated by the number of sentinel articles identified.
Details of the search terms used in all databases are shown in Table 2.
Secondly, for each search conducted, we will record the name of the
database, date of search performed, search strategy (i.e., subject
headings and keywords), filters applied, and the number of studies
found. Finally, the source of studies from grey literature (i.e.,
conference, website, news, policy brief, etc.) or manual search will
be documented.

Eligibility

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

Inclusion criteria
We will include the following studies:

« Types of evidence sources: Interventions (randomized controlled
trials (RCT) and quasi-experimental studies), programs, policies,
guidelines, evaluation studies, and strategies with methodologically-
sound, well-described study designs, or policy tools will be included
in the scoping review.

o Types of participants: Studies should be conducted in adolescent
boys and girls aged 10-19years, as defined by the WHO (15), or
the age range of the participants overlapped with this window.

o Types of interventions: Studies involving actions for one or more
of the following: diet-related policy, nutrition guidelines, diet
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recommendations, interventions to promote healthy diets, food
stamps, cash transfer, school/community gardens, food system/
environment interventions, social marketing, food labeling
interventions, food aid, feeding programs.

o Outcome measures: The outcome will be the burden or risk of
double burden of malnutrition at individual or population levels,
including combined form of undernutrition (stunting, wasting,
underweight or thinness, micronutrient deficiencies) and
overweight, obesity, or diet-related NCDs.

« Comparison: The control group can be participants who did not
receive any intervention, or those who received standard care, or
education interventions.

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

Exclusion criteria
We will not consider the following studies:

« Studies did not involve adolescents aged 10-19 years.

« Observational studies including cohort, case-control, and cross-
sectional designs, or studies without methodologically sound and
well-described study designs.

o Studies targeted DBM at household-level or did not address DBM.

Data management

All materials will be imported into Covidence, a web-based
platform for managing systematic reviews developed by Veritas Health
Innovation, Melbourne, Australia. We will identify and remove the
duplicate records, as well as the screening of titles, abstracts, and full
texts on Covidence.

Selection of studies
The selection of studies will be conducted on Covidence. Firstly,

titles and abstracts of imported studies will be independently evaluated
by two reviewers to exclude studies that do not align with inclusion
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TABLE 2 Search strategy of scoping review.

No. Concept

PubMed search terms

#1 Study design (policy, (“Policy”[Mesh] OR “Preventive Health Services’[Mesh:NoExp] OR “Health Education”[Mesh:NoExp] OR “Health Promotion”[Mesh] OR
health education, “prevention and control” [Subheading] OR “Program Development’[Mesh] OR “Program Evaluation”[Mesh] OR “Evaluation Study”
health promotion, [Publication Type]
program, evaluation OR “Food Assistance’[Mesh] OR “School Health Services’[Mesh] OR double duty [tiab] OR triple duty [tiab] OR community based[tiab] OR
study, strategy, and education|[tiab] OR evaluat*[tiab] OR food aid*[tiab] OR food assistance[tiab] OR food ration*[tiab] OR food stamp*[tiab] OR guide*[tiab] OR
etc) health service*[tiab] OR health promotion*[tiab] OR health system*[tiab] OR implementation[tiab] OR initiative*[tiab] OR intervention*|tiab]
OR program*[tiab] OR health promotion|[tiab] OR policies[tiab] OR policy[tiab] OR prevention[tiab] OR preventive[tiab] OR
recommendation*|tiab] OR school based|[tiab] OR school health[tiab] OR school breakfast*[tiab] OR school feeding[tiab] OR school
lunch*[tiab] OR school meal*[tiab] OR school snack*[tiab] OR strategies[tiab] OR strategy[tiab] OR regulation*[tiab] OR cash transfer* [tiab]
OR school garden* [tiab] OR food system* [tiab] OR food environ* [tiab] OR approach*[tiab] OR marketing*[tiab] OR food label*[tiab])
#2 Outcome (double (“double burden”[tiab:~3] OR “double burdens”[tiab:~3] OR “dual burden”[tiab:~3] OR “dual burdens”[tiab:~3] OR “double
burden of trouble”[tiab:~3] OR “double troubles”[tiab:~3]) AND (“Malnutrition”[Mesh] OR “Thinness”’[Mesh:NoExp] OR “Growth
malnutrition) Disorders”[Mesh:NoExp] OR “Anemia”[Mesh] OR anemia*[tiab] OR anaemia*[tiab] OR growth disorder*|tiab] OR iron deficien*[tiab]
OR malnutrition[tiab] OR malnourished[tiab] OR malnourishment[tiab] OR nutritional deficien*[tiab] OR micronutrient deficien*[tiab]
OR stunted [tiab] OR stunting[tiab] OR thinness[tiab] OR undernutrition[tiab] OR undernourished[tiab] OR undernourishment(tiab]
OR underweight[tiab] OR wasted [tiab] OR wasting|[tiab])
#3 Population (“Adolescent”[MeSH] OR adolescen*|tiab] OR teen*[tiab] OR high school*[tiab] OR highschool*[tiab] OR middle school*[tiab] OR
(adolescents) junior high*([tiab] OR preadolescen*[tiab] OR prepupert*[tiab] OR pubert*[tiab] OR secondary school*[tiab] OR prepubescen*[tiab]
OR pubescen*[tiab] OR youth[tiab] OR youths[tiab] OR young people[tiab] OR 10years old[tiab] OR 11 years old[tiab] OR 12 years
old[tiab] OR 13 years old[tiab] OR 10years of age[tiab] OR 11 years of age[tiab] OR 12 years of age[tiab] OR 13 years of age[tiab] OR 3rd
grade*[tiab] OR 4th grade*[tiab] OR 5th grade*[tiab] OR 6th grade*[tiab] OR age 10[tiab] OR age 11[tiab] OR age 12[tiab] OR age
13[tiab] OR aged 10[tiab] OR aged 11[tiab] OR aged 12[tiab] OR aged 13[tiab] OR ages 10[tiab] OR ages 11[tiab] OR ages 12[tiab] OR
ages 13[tiab] OR age ten[tiab] OR age eleven[tiab] OR age twelve[tiab] OR age thirteen[tiab] OR grade 3[tiab] OR grade 4[tiab] OR grade
5[tiab] OR grade 6[tiab] OR grades 3[tiab] OR grades 4[tiab] OR grades 5[tiab] OR grades 6[tiab] OR third grade*[tiab] OR fourth
grade*[tiab] OR fifth grade*[tiab] OR sixth grade*[tiab])
No. Concept Embase search terms
#1 Study design (policy, (‘policy’/exp. OR ‘preventive health service’/de OR ‘health education’/de OR ‘health promotion’/exp. OR ‘prevention’) AND ‘control’ OR
health education, ‘program development’/exp. OR ‘program evaluation’/exp. OR ‘evaluation study’:it OR ‘food assistance’/exp. OR ‘school health service'/exp. OR
health promotion, ‘double duty’:ti,abkw OR ‘triple duty’:ti,ab,kw OR ‘community based’:ti,ab,kw OR ‘education’:ti,ab,kw OR ‘evaluat*’:ti,ab,kw OR food
program, evaluation aid*’:ti,ab,kw OR ‘food assistance’ti,abkw OR food ration*’:ti,abkw OR ‘food stamp*’:ti,abkw OR ‘guide*”:ti,abkw OR ‘health service*’:ti,ab,kw
study, strategy, and OR ‘health promotion*”:ti,ab,kw OR ‘health system*”:ti,abkw OR ‘implementation’ti,ab,kw OR ‘initiative*’:ti,ab,kw OR ‘intervention*’:ti,ab,kw
etc) OR ‘program*”:ti,abkw OR ‘health promotion’:ti,ab,kw OR ‘policies’:ti,ab,kw OR ‘policy’:ti,ab,kw OR ‘prevention’:ti,ab,kw OR
‘preventive’:ti,abkw OR ‘recommendation*’:ti,ab,kw OR ‘school based:ti,ab,kw OR ‘school health':ti,ab,kw OR ‘school breakfast*’:ti,abkw OR
‘school feeding’:ti,ab,kw OR ‘school lunch*:ti,ab,kw OR ‘school meal*’:ti,ab,kw OR ‘school snack*’:ti,ab,kw OR ‘strategiesti,abkw OR
‘strategy’:ti,ab,kw OR ‘regulation*’:ti,ab,kw OR ‘cash transfer*:ti,ab,kw OR ‘school garden*’:ti,ab,kw OR ‘food system™’:ti,ab,kw OR ‘food
environ*’:ti,ab,kw OR ‘approach*:ti,abkw OR ‘marketing*’:ti,ab,kw OR ‘food label*’:ti,ab,kw
#2 Outcome (double (‘double burden’:ti,ab,kw OR ‘double burdens’:ti,ab,kw OR ‘dual burden’:ti,ab,kw OR ‘dual burdens’:ti,ab,kw OR ‘double trouble’:ti,ab,kw
burden of OR ‘double troubles’:ti,ab,kw) AND (‘malnutrition’/exp. OR ‘underweight’/de OR ‘growth disorder’/de OR ‘anemia’/exp. OR
malnutrition) ‘anemia*’:ti,ab,kw OR ‘anaemia*’:ti,ab,kw OR ‘growth disorder*’:ti,ab,kw OR ‘iron deficien*’:ti,ab,kw OR ‘malnutrition:ti,ab,kw OR
‘malnourished’:ti,ab,kw OR ‘malnourishment’:ti,ab,kw OR ‘nutritional deficien*:ti,ab,kw OR ‘micronutrient deficien*’:ti,ab,kw OR
‘stunted’:ti,ab,kw OR ‘stunting’:ti,ab,kw OR ‘thinness’ti,ab,kw OR ‘undernutrition’:ti,ab,kw OR ‘undernourished’:ti,ab,kw OR
‘undernourishment’:ti,ab,kw OR ‘underweight’:ti,ab,kw OR ‘wasted’:ti,ab,kw OR ‘wasting’:ti,ab,kw)
#3 Population (‘adolescent’/exp. OR ‘adolescen*’:ti,ab,kw OR ‘teen*’:ti,ab,kw OR ‘high school*’:ti,ab,kw OR ‘highschool*’:ti,ab,kw OR ‘middle
(adolescents) school*:ti,ab,kw OR ‘junior high*:ti,ab,kw OR ‘preadolescen*’:ti,ab,kw OR ‘prepupert*’:ti,ab,kw OR ‘pubert*’:ti,ab,kw OR ‘secondary

school*:ti,ab,kw OR ‘prepubescen*’:ti,ab,kw OR ‘pubescen*’:ti,ab,kw OR ‘youth’:ti,ab,kw OR ‘youths’:ti,ab,kw OR ‘young people’:ti,ab,kw
OR ‘10years old’:ti,ab,kw OR 11 years old:ti,ab,kw OR ‘12 years old:ti,ab,kw OR ‘13 years old’:ti,ab,kw OR ‘10 years of age’:ti,abkw OR
‘11 years of age’:ti,abkw OR ‘12 years of age’:ti,ab,kw OR ‘13 years of age’:ti,ab,kw OR ‘3rd grade*’:ti,ab,kw OR ‘4th grade*’:ti,ab,kw OR
‘5th grade®’:ti,ab,kw OR ‘6th grade*’:ti,ab,kw OR ‘age 10’:ti,ab,kw OR ‘age 11’:ti,ab,kw OR ‘age 12’:ti,ab,kw OR ‘age 13’:ti,ab,kw OR ‘aged
10’:ti,ab,kw OR ‘aged 11’:ti,ab,kw OR ‘aged 12’:ti,ab,kw OR ‘aged 13’:ti,ab,kw OR ‘ages 10”:ti,ab,kw OR ‘ages 11’:ti,ab,kw OR ‘ages
12’:ti,ab,kw OR ‘ages 13”:ti,ab,kw OR ‘age ten’:ti,abkw OR ‘age eleven’:ti,ab,kw OR ‘age twelve’:ti,ab,kw OR ‘age thirteen’:ti,ab,kw OR ‘grade
3’:ti,ab,kw OR ‘grade 4’:ti,ab,kw OR ‘grade 5’:ti,ab,kw OR ‘grade 6’:ti,ab,kw OR ‘grades 3’:ti,ab,kw OR ‘grades 4’:ti,ab,kw OR ‘grades
5”:ti,ab,kw OR ‘grades 6:ti,ab,kw OR ‘third grade*’:ti,ab,kw OR ‘fourth grade*’:ti,ab,kw OR ‘fifth grade*’:ti,ab,kw OR ‘sixth
grade*’:ti,ab,kw)
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TABLE 2 (Continued)

No. Concept

#1 Study design (policy, health education,
health promotion, program, evaluation

study, strategy, and etc)

#2 Outcome (double burden of
malnutrition)
#3 Population (adolescents)
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CINAHL search terms

(MH “Policy” OR MH “Preventive Health Services” OR MH “Health Education” OR MH “Health Promotion”
OR MH “Program Development” OR MH “Program Evaluation” OR PT “Evaluation Studies” OR MH “Food
Assistance” OR MH “School Health Services” OR (TI “double duty” OR AB “double duty”) OR (TI “triple
duty” OR AB “triple duty”) OR (TI “community based” OR AB “community based”) OR (TI education OR
AB education) OR (TI evaluat®* OR AB evaluat®) OR (TI “food aid*” OR AB “food aid*”) OR (TI “food
assistance” OR AB “food assistance”) OR (T1I “food ration*” OR AB “food ration*”) OR (TI “food stamp*”
OR AB “food stamp*”) OR (TI guide* OR AB guide*) OR (TI “health service*” OR AB “health service*”)
OR (TI “health promotion*” OR AB “health promotion*”) OR (TI “health system*” OR AB “health
system*”) OR (TI implementation OR AB implementation) OR (TI initiative* OR AB initiative*) OR (TI
intervention* OR AB intervention*) OR (TI program* OR AB program*) OR (TI “health promotion” OR AB
“health promotion”) OR (TI policies OR AB policies) OR (TI policy OR AB policy) OR (TI prevention OR
AB prevention) OR (TI preventive OR AB preventive) OR (TI recommendation* OR AB recommendation*)
OR (TI “school based” OR AB “school based”) OR (TI “school health” OR AB “school health”) OR (TI “school
breakfast*” OR AB “school breakfast*”) OR (TI “school feeding” OR AB “school feeding”) OR (TT “school
lunch*” OR AB “school lunch*”) OR (TI “school meal*” OR AB “school meal*”) OR (TI “school snack*” OR
AB “school snack*”) OR (TI strategies OR AB strategies) OR (TT strategy OR AB strategy) OR (TI
regulation®* OR AB regulation*) OR (TT “cash transfer*” OR AB “cash transfer*”) OR (TI “school garden*”
OR AB “school garden*”) OR (TI “food system*” OR AB “food system*”) OR (TI “food environ*” OR AB
“food environ*”) OR (TI approach* OR AB approach*) OR (TI marketing* OR AB marketing*) OR (TI
“food label*” OR AB “food label*”))

((TT “double burden” OR AB “double burden” OR TI “double burdens” OR AB “double burdens” OR TI “dual
burden” OR AB “dual burden” OR TI “dual burdens” OR AB “dual burdens” OR TI “double trouble” OR AB
“double trouble” OR TI “double troubles” OR AB “double troubles”) N3) AND (MH “Malnutrition” OR MH
“Thinness” OR MH “Growth Disorders” OR MH “Anemia” OR (TT anemia* OR AB anemia*) OR (TI
anaemia* OR AB anaemia*) OR (TI “growth disorder*” OR AB “growth disorder*”) OR (TI “iron
deficiency*” OR AB “iron deficiency*”) OR (TT malnutrition OR AB malnutrition) OR (TI malnourished OR
AB malnourished) OR (TI malnourishment OR AB malnourishment) OR (TI “nutritional deficiency*” OR
AB “nutritional deficiency*”) OR (TI “micronutrient deficiency*” OR AB “micronutrient deficiency*”) OR
(TI stunted OR AB stunted) OR (TI stunting OR AB stunting) OR (TI thinness OR AB thinness) OR (TI
undernutrition OR AB undernutrition) OR (TI undernourished OR AB undernourished) OR (TI
undernourishment OR AB undernourishment) OR (TT underweight OR AB underweight) OR (TI wasted OR
AB wasted) OR (TI wasting OR AB wasting))

(MH “Adolescents” OR (TT adolescen* OR AB adolescen*) OR (T teen* OR AB teen*) OR (TI “high
school®” OR AB “high school*”) OR (TT highschool* OR AB highschool*) OR (T “middle school*” OR AB
“middle school*”) OR (TI “junior high*” OR AB “junior high*”) OR (TI preadolescen* OR AB
preadolescen®) OR (TI prepupert* OR AB prepupert*) OR (TI pubert* OR AB pubert*) OR (TI “secondary
school®” OR AB “secondary school*”) OR (TI prepubescen* OR AB prepubescen*) OR (TI pubescen* OR
AB pubescen*) OR (TT youth OR AB youth) OR (TI youths OR AB youths) OR (T “young people” OR AB
“young people”) OR (TI “10years old” OR AB “10years old”) OR (TT “11years old” OR AB “11years old”) OR
(TI “12years old” OR AB “12years old”) OR (TI “13years old” OR AB “13 years old”) OR (TI “10years of age”
OR AB “10years of age”) OR (TI “11years of age” OR AB “11 years of age”) OR (TI “12years of age” OR AB
“12years of age”) OR (TI “13 years of age” OR AB “13years of age”) OR (TI “3rd grade*” OR AB “3rd
grade™”) OR (TI “4th grade®” OR AB “4th grade*”) OR (TI “5th grade*” OR AB “5th grade*”) OR (TI “6th
grade™” OR AB “6th grade*”) OR (TI “age 10” OR AB “age 10”) OR (TI “age 11” OR AB “age 11”) OR (TI
“age 12” OR AB “age 12”) OR (TT “age 13” OR AB “age 13”) OR (TI “aged 10” OR AB “aged 10”) OR (TT “aged
11” OR AB “aged 11”) OR (TI “aged 12” OR AB “aged 12”) OR (TI “aged 13” OR AB “aged 13”) OR (TT “ages
10” OR AB “ages 10”) OR (TT “ages 11” OR AB “ages 11”) OR (TI “ages 12” OR AB “ages 12”) OR (TT “ages
13” OR AB “ages 13”) OR (TT “age ten” OR AB “age ten”) OR (TT “age eleven” OR AB “age eleven”) OR (TI
“age twelve” OR AB “age twelve”) OR (TI “age thirteen” OR AB “age thirteen”) OR (TI “grade 3” OR AB
“grade 3”) OR (TI “grade 4” OR AB “grade 4”) OR (TI “grade 5" OR AB “grade 5”) OR (TI “grade 6” OR AB
“grade 6”) OR (TT “grades 3” OR AB “grades 3”) OR (TI “grades 4” OR AB “grades 4”) OR (TT “grades 5 OR
AB “grades 5”) OR (TI “grades 6” OR AB “grades 6”) OR (TI “third grade*” OR AB “third grade*”) OR (TI
“fourth grade*” OR AB “fourth grade*”) OR (TI “fifth grade*” OR AB “fifth grade*”) OR (TI “sixth grade*”
OR AB “sixth grade*”))

(Continued)
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TABLE 2 (Continued)

No. Concept

#1 Study design (policy, health education, health
promotion, program, evaluation study, strategy,
and etc)

#2 Outcome (double burden of malnutrition)

Frontiers in Public Health

10.3389/fpubh.2024.1423860

Cochrane search term

#1 MeSH descriptor: [Policy] explode all trees

#2 MeSH descriptor: [Preventive Health Services] explode all trees

#3 MeSH descriptor: [Health Educators] explode all trees

#4 MeSH descriptor: [Health Promotion] explode all trees

#5 MeSH descriptor: [Program Development] explode all trees

#6 MeSH descriptor: [Program Evaluation] explode all trees

#7 (“evaluation study”):pt.

#8 (prevention and control):kw

#9 MeSH descriptor: [Food Assistance] explode all trees

#10 MeSH descriptor: [School Health Services] explode all trees

#11 (double duty):ti OR (double duty):ab OR (triple duty):ti OR (triple duty):ab

#12 (“community based”):ti OR (“‘community based”):ab OR (education):ti OR (education):ab
#13 (evaluat*):ti OR (evaluat®):ab

#14 (food aid*):ti OR (food aid*):ab OR (food assistance):ti OR (food assistance):ab

#15 (food ration*):ti OR (food ration*):ab OR (food stamp*):ti OR (food stamp*):ab

#16 (guide*):ti OR (guide*):ab OR (health service*):ti OR (health service*):ab

#17 (health promotion*):ti OR (health promotion*):ab OR (health system*):ti OR (health
system*):ab

#18 (implementation):ti OR (implementation):ab OR (initiative*):ti OR (initiative*):ab

#19 (intervention*):ti OR (intervention*):ab OR (program*):ti OR (program*):ab

#20 (policies):ti OR (policies):ab OR (policy):ti OR (policy):ab

#21 (prevention):ti OR (prevention):ab OR (preventive):ti OR (preventive):ab

#22 (recommendation®*):ti OR (recommendation*):ab OR (school based):ti OR (school based):ab
#23 (school health):ti OR (school health):ab OR (school breakfast*):ti OR (school breakfast*):ab
#24 (school feeding):ti OR (school feeding):ab OR (school lunch*):ti OR (school lunch*):ab
#25 (school meal*):ti OR (school meal*):ab OR (school snack*):ti OR (school snack*):ab

#26 (strategies):ti OR (strategies):ab OR (strategy):ti OR (strategy):ab

#27 (regulation*):ti OR (regulation*):ab OR (cash transfer*):ti OR (cash transfer*):ab

#28 (school garden*):ti OR (school garden*):ab OR (food system*):ti OR (food system*):ab
#29 (food environ*):ti OR (food environ*):ab OR (approach*):ti OR (approach*):ab

#30 (marketing*):ti OR (marketing*):ab OR (food label*):ti OR (food label*):ab

#31 {OR #1-#30}

#32 (double burden):ti OR (double burden):ab OR (double burdens):ti OR (double burdens):ab
#33 (dual burden):ti OR (dual burden):ab OR (dual burdens):ti OR (dual burdens):ab

#34 (double trouble):ti OR (double trouble):ab OR (double troubles):ti OR (double troubles):ab
#35 {OR #32-#34}

#36 MeSH descriptor: [Malnutrition] explode all trees

#37 MeSH descriptor: [Thinness] explode all trees

#38 MeSH descriptor: [Growth Disorders] explode all trees

#39 MeSH descriptor: [Anemia] explode all trees

#40 (anemia*):ti OR (anemia*):ab OR (anaemia*):ti OR (anaemia*):ab

#41 (growth disorder*):ti OR (growth disorder*):ab OR (iron deficiency*):ti OR (iron
deficiency*):ab

#42 (malnutrition):ti OR (malnutrition):ab OR (malnourished):ti OR (malnourished):ab

#43 (“malnourishment”):ti OR (malnourishment):ab OR (nutritional deficiency*):ti OR (nutritional
deficiency*):ab

#44 (micronutrient deficiency*):ti OR (micronutrient deficiency*):ab OR (stunted):ti OR

(stunted):ab

#45 (stunting):ti OR (stunting):ab OR (thinness):ti OR (thinness):ab

#46 (undernutrition):ti OR (undernutrition):ab OR (undernourished):ti OR (undernourished):ab
#47 (undernourishment):ti OR (undernourishment):ab OR (underweight):ti OR (underweight):ab
#48 (wasted):ti OR (wasted):ab OR (wasting):ti OR (wasting):ab

#49 {OR #36-#48}

#50 #35 AND #49

(Continued)
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TABLE 2 (Continued)
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#3 Population (adolescents) #51 MeSH descriptor: [Adolescent] explode all trees
#52 (adolescen*):ti OR (adolescen*):ab OR (teen):ti OR (teen):ab
#53 (high school*):ti OR (high school*):ab OR (highschool*):ti OR (highschool*):ab
#54 (middle school*):ti OR (middle school*):ab OR (junior high):ti OR (junior high):ab
#55 (preadolescen*):ti OR (preadolescen*):ab OR (prepupert*):ti OR (prepupert*):ab
#56 (pubert*):ti OR (pubert*):ab OR (secondary school):ti OR (secondary school):ab
#57 (prepubescen®):ti OR (prepubescen®):ab OR (pubescen*):ti OR (pubescen*):ab
#58 (youth):ti OR (youth):ab OR (young people):ti OR (young people):ab
#59 (10years old):ti OR (10years old):ab OR (11 years old):ti OR (11 years old):ab
#60 (12years old):ti OR (12years old):ab OR (13 years old):ti OR (13 years old):ab
#61 (10years of age):ti OR (10years of age):ab OR (11 years of age):ti OR (11 years of age):ab
#62 (12years of age):ti OR (12 years of age):ab OR (13 years of age):ti OR (13 years of age):ab
#63 (3rd grade):ti OR (3rd grade):ab OR (4th grade):ti OR (4th grade):ab
#64 (5th grade):ti OR (5th grade):ab OR (6th grade):ti OR (6th grade):ab
#65 (age 10):ti OR (age 10):ab OR (age 11):ti OR (age 11):ab
#66 (age 12):ti OR (age 12):ab OR (age 13):ti OR (age 13):ab
#67 (aged 10):ti OR (aged 10):ab OR (aged 11):ti OR (aged 11):ab
#68 (aged 12):ti OR (aged 12):ab OR (aged 13):ti OR (aged 13):ab
#69 (ages 10):ti OR (ages 10):ab OR (ages 11):ti OR (ages 11):ab
#70 (ages 12):ti OR (ages 12):ab OR (ages 13):ti OR (ages 13):ab
#71 (age ten):ti OR (age ten):ab OR (age eleven):ti OR (age eleven):ab
#72 (age twelve):ti OR (age twelve):ab OR (age thirteen):ti OR (age thirteen):ab
#73 (grade 3):ti OR (grade 3):ab OR (grade 4):ti OR (grade 4):ab
#74 (grade 5):ti OR (grade 5):ab OR (grade 6):ti OR (grade 6):ab
#75 (grades 3):ti OR (grades 3):ab OR (grades 4):ti OR (grades 4):ab
#76 (grades 5):ti OR (grades 5):ab OR (grades 6):ti OR (grades 6):ab
#77 (third grade):ti OR (third grade):ab OR (fourth grade):ti OR (fourth grade):ab
#78 (fifth grade):ti OR (fifth grade):ab OR (sixth grade):ti OR (sixth grade):ab
#79 {OR #51-#78}

and exclusion criteria. Next, two reviewers will independently assess
the full texts of the remaining studies using the same criteria. Any
disagreements will be discussed between the reviewers, and if
consensus cannot be reached, a third reviewer will be consulted to
make the final decision. We will generate a study flow diagram to
document the reasons for exclusions, following the Preferred
Reporting Items for Systematic Reviews and Meta Analyses—
Extension for Scoping Reviews (PRISMA-ScR) (16).

Data extraction

Two reviewers will independently extract needed information
from the included. To ensure consistency and accuracy, we will create
a data extraction form based on five randomly selected studies. The
data extraction process will include:

o Study information: title, authors (first and corresponding),
contact information of the corresponding author, publication
source, publication year, year of intervention conducted, country,
and funding agency.

o Methods: objective of the research/research question, type of
study, settings (school-based or community-based), sample size,
and sample characteristics (age, sex, socioeconomic status, etc.).

Interventions: delivery platform, delivery mechanisms, delivery
agents, theory/framework/guidelines utilized to design the study,

Frontiers in Public Health

types of interventions, intervention duration, intervention
description, and comparator/control.
o Outcome measures: measurement tools and assessed outcomes.
o Results: facilitators and challenges to the implementation,
acceptance of the intervention, the coverage of services,
effectiveness (including point estimate, 95% confidence intervals,
p-values, etc.), and any other relevant findings.

We will reach out to the corresponding author via email if there is
any missing or unclear information, limiting our inquiries to two times.
We will analyze the available and discuss any gaps due to missing data
if the data issue cannot be resolved after reaching out to the authors.

Synthesis of evidence

We will undertake a comprehensive synthesis of all included
studies and describe the findings in text and tables, following the
SWiM guidelines (Synthesis Without Meta-analysis) (17). The
synthesis procedure will include the number of sources, number of
papers screened, evaluated for eligibility, and finally included in
scoping review, with explicit reasons for exclusion at each phase.
The integrated evidence will be systematically organized, including
summary characteristics, citations, and critical evaluations as
needed. The studies will be categorized based on study type,
intervention focus, delivery agents, delivery mechanisms, and
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measured outcomes. The synthesis will also explore the methods of
synthesis, results reporting, reliability of the results, heterogeneity
in effects, and the challenges and facilitators of intervention
implementation. For continuous outcomes, we will report effect
sizes as mean differences (with 95% confidence intervals if available)
between the intervention and control groups. For categorical
outcomes, effect size will be reported as risk ratios, incident risk
ratios, hazard ratios, or odds ratios (with 95% confidence intervals
if available). Furthermore, in this review we will discuss the
limitations arising in review process, interpret the findings in line
with the objectives of the review, and provide potential policy
implications and future research directions on double-duty actions.
Our method will be guided by the PRISMA-ScR checklist to ensure
a replicable and robust process (16).

Registration and reporting

The final protocol has been registered in advance on the Open
Science Forum, available at https://osf.io/kxapb on April 25, 2024,
based on the PRISMA-ScR. We will systematically record the date of
each change, describe the modifications made, and provide the
rationale behind changes on the Open Science Forum.

Discussion

Adolescents have unique nutritional needs due to their rapid
physical, cognitive and social growth and development (3). However,
the double burden of malnutrition, where adolescents experience both
undernutrition and overnutrition, presents a complex set of in many
LMICs (4). Differentiating between undernutrition (stunting, wasting)
and overweight and obesity in adolescents can be difficult due to
limited data collection and the coexistence of both issues. Moreover,
the causes of the double burden are complex and intertwined (8).
Poverty, lack of access to diverse, nutritious foods, and unhealthy food
environments high in processed foods and sugary drinks all play a
role. Further, LMICs often have limited resources for implementing
and sustaining comprehensive nutrition interventions. A lack of
trained healthcare workers can hinder the development and
implementation of effective programs.

Double-duty actions hold significant potential for adolescents by
ensuring adolescents get the nutrients they need to prevent
undernutrition and deficiencies like iron deficiency anemia, a
common issues, while also reducing the risk of overweight and
obesity, which are on the rise globally (9). However, the effectiveness
of double-duty actions can vary across different cultural and
demographic contexts, which requires tailored interventions that
consider local customs and dietary practices. Additionally,
fragmented governance and lack of intersectoral collaboration
currently hinder the development and implementation of integrated
double-duty actions (18). The lack of high-quality evaluation studies
on the long-term effectiveness of double-duty actions also complicates
advocacy for their widespread adoption and funding (19, 20). This
scoping review aims to map and synthesize existing evidence on
double-duty actions that address DBM in adolescents aged
10-19 years. We aim to achieve a comprehensive understanding of
the existing interventions, policies, guidelines, and evaluation studies.
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This will include assessing the delivery mechanism employed by these
programs and interventions. Furthermore, we will identify context-
specific strategies double-duty actions that are effective within unique
demographic and cultural contexts of different regions and countries.
By highlighting the need for a shift from traditional, single-domain
interventions toward integrated double-duty actions, this review will
provide valuable evidence to inform public health policies
and research.

Ethics and dissemination

As our study is a scoping review that analyzes the existing
literature, it does not require formal ethics approval. The focus of the
review is to provide a summary of double-duty actions targeting DBM
among adolescents aged 10-19years. The findings of this review will
be shared through academic publications in peer-reviewed journals
and presentations at both international and national conferences,
targeting at researchers, policymakers, and governmental agencies.
The aim is to share knowledge on effective interventions, identify gaps
and disparities among double-duty actions, and offer insights that can
assist policymakers to develop, refine, and propose future double-duty
actions among adolescents.

Author contributions

SZ: Conceptualization, Methodology, Validation, Visualization,
Writing - original draft, Writing - review & editing. SS:
Conceptualization, Supervision, Validation, Writing - review &
editing. MM: Writing - review & editing. WF: Conceptualization,
Supervision, Validation, Writing — review & editing. KT: Funding
acquisition, Supervision, Validation, Writing - review & editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. The
contribution of KT is supported by the National Natural Science
Foundation of China (No. 72074130).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or claim
that may be made by its manufacturer, is not guaranteed or endorsed
by the publisher.

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1423860
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://osf.io/kxapb

Zhao et al.

References

1. UNICEE Adolescents statistics - UNICEF DATA (2022). Available at: (https://data.
unicef.org/topic/adolescents/overview/).

2. Shinde S, Harling G, Assefa N, Birnighausen T, Bukenya J, Chukwu A, et al.
Counting adolescents in: the development of an adolescent health indicator framework
for population-based settings. eClinicalMedicine. (2023) 61:102067. doi: 10.1016/j.
eclinm.2023.102067

3. Akseer N, Al-Gashm S, Mehta S, Mokdad A, Bhutta ZA. Global and regional trends
in the nutritional status of young people: a critical and neglected age group. Ann N'Y
Acad Sci. (2017) 1393:3-20. doi: 10.1111/nyas.13336

4. Popkin BM, Corvalan C, Grummer-Strawn LM. Dynamics of the double burden
of malnutrition and the changing nutrition reality. Lancet. (2020) 395:65-74. doi:
10.1016/S0140-6736(19)32497-3

5. Jones AD, Acharya Y, Galway LP. Urbanicity gradients are associated with the
household- and individual-level double burden of malnutrition in sub-Saharan Africa.
J Nutr. (2016) 146:1257-67. doi: 10.3945/jn.115.226654

6. Phelps NH, Singleton RK, Zhou B, Heap RA, Mishra A, Bennett JE, et al. Worldwide
trends in underweight and obesity from 1990 to 2022: a pooled analysis of 3663 population-
representative studies with 222 million children, adolescents, and adults. Lancet. (2024)
403:1027-50. doi: 10.1016/S0140-6736(23)02750-2

7. Caleyachetty R, Thomas GN, Kengne AP, Echouffo-Tcheugui JB, Schilsky S,
Khodabocus J, et al. The double burden of malnutrition among adolescents: analysis of data
from the global school-based student health and health behavior in school-aged children
surveys in 57 low- and middle-income countries. Am J Clin Nutr. (2018) 108:414-24. doi:
10.1093/ajcn/nqy105

8. Wells JC, Sawaya AL, Wibaek R, Mwangome M, Poullas MS, Yajnik CS, et al. The double
burden of malnutrition: aetiological pathways and consequences for health. Lancet. (2020)
395:75-88. doi: 10.1016/S0140-6736(19)32472-9

9. Hawkes C, Ruel MT, Salm L, Sinclair B, Branca E. Double-duty actions: seizing
programme and policy opportunities to address malnutrition in all its forms. Lancet. (2020)
395:142-55. doi: 10.1016/S0140-6736(19)32506-1

10. Popkin BM, Adair LS, Ng SW. Global nutrition transition and the pandemic of obesity
in developing countries. Nutr Rev. (2012) 70:3-21. doi: 10.1111/j.1753-4887.2011.00456.x

Frontiers in Public Health

09

10.3389/fpubh.2024.1423860

11. World Health Organization. Double-duty actions for nutrition: policy brief.
Geneva, Switzerland: Department of Nutrition for health and development World
Health Organization (2017).

12.Haddad L, Cameron L, Barnett I. The double burden of malnutrition in SE
Asia and the Pacific: priorities, policies and politics. Health Policy Plan. (2015)
30:1193-206. doi: 10.1093/heapol/czul10

13.Menon S, Penalvo JL. Actions targeting the double burden of malnutrition: a
scoping review. Nutrients. (2019) 12:81. doi: 10.3390/nu12010081

14.Baker P, Hawkes C, Wingrove K, Demaio AR, Parkhurst J, Thow AM, et al.
What drives political commitment for nutrition? A review and framework synthesis
to inform the United Nations decade of action on nutrition. BMJ Glob Health.
(2018) 3:e000485. doi: 10.1136/bmjgh-2017-000485

15. World Health Organization. Adolescent health. (2017). Available at: https://
www.who.int/health-topics/adolescent-health#tab=tab_1.

16.Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al.
PRISMA extension for scoping reviews (PRISMA-ScR): checklist and explanation.
Ann Intern Med. (2018) 169:467-73. doi: 10.7326/M18-0850

17.Campbell M, McKenzie JE, Sowden A, Katikireddi SV, Brennan SE, Ellis S,
et al. Synthesis without meta-analysis (SWiM) in systematic reviews: reporting
guideline. BMJ. (2020) 368:16890. doi: 10.1136/bmj.16890

18. Getacher L, Ademe BW, Belachew T. Understanding the national evidence on
the double burden of malnutrition in Ethiopia for the implications of research gap
identifications: a scoping review. BMJ Open. (2023) 13:e075600. doi: 10.1136/
bmjopen-2023-075600

19.Hofman K, Erzse A, Kruger P, Karim SA, May J. Double burden and double
duty: government action required to improve child nutrition. Cape Town:
Children’s Institute, University of Cape Town (2020).

20.May JD, Witten C, Lake L. The slow violence of child malnutrition In: South
African child gauge 2020. Ed. Lori Lake. Cape Town: Children's Institute, University
of Cape Town (2021)

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1423860
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://data.unicef.org/topic/adolescents/overview/
https://data.unicef.org/topic/adolescents/overview/
https://doi.org/10.1016/j.eclinm.2023.102067
https://doi.org/10.1016/j.eclinm.2023.102067
https://doi.org/10.1111/nyas.13336
https://doi.org/10.1016/S0140-6736(19)32497-3
https://doi.org/10.3945/jn.115.226654
https://doi.org/10.1016/S0140-6736(23)02750-2
https://doi.org/10.1093/ajcn/nqy105
https://doi.org/10.1016/S0140-6736(19)32472-9
https://doi.org/10.1016/S0140-6736(19)32506-1
https://doi.org/10.1111/j.1753-4887.2011.00456.x
https://doi.org/10.1093/heapol/czu110
https://doi.org/10.3390/nu12010081
https://doi.org/10.1136/bmjgh-2017-000485
https://www.who.int/health-topics/adolescent-health#tab=tab_1
https://www.who.int/health-topics/adolescent-health#tab=tab_1
https://doi.org/10.7326/M18-0850
https://doi.org/10.1136/bmj.l6890
https://doi.org/10.1136/bmjopen-2023-075600
https://doi.org/10.1136/bmjopen-2023-075600

	Double-duty actions addressing the double burden of malnutrition among adolescents aged 10–19: protocol for a scoping review
	Introduction
	Methods and analysis
	Data sources, search terms, and search strategy
	Eligibility
	Inclusion criteria
	Exclusion criteria
	Data management
	Selection of studies
	Data extraction
	Synthesis of evidence
	Registration and reporting

	Discussion
	Ethics and dissemination


	References

