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ABSTRACT
Introduction  The majority of the populations in low-
income and middle-income countries (LMICs) are 
encountering the double burden of malnutrition (DBM): 
the coexistence of both undernutrition and overnutrition 
sequalae. With DBM being a new phenomenon in research, 
little is known about its aetiology, operational definitions 
and risk factors influencing its manifestation. The proposed 
scoping review is aimed at mapping literature with regard 
to the DBM phenomenon among preschool children and 
women of reproductive age in LMICs who are among the 
most high-risk groups to encounter DBM.
Methods  A comprehensive literature search will 
be conducted in the following electronic databases: 
MEDLINE, EMBASE, Scopus, CINAHL, LILACS and ProQuest 
Dissertations and Thesis Global. Additionally, searches in 
other government and institutional sources (WHO website 
and university repositories) and forward and backward 
citation tracking of seminal articles will also be done. Two 
reviewers will independently conduct title and abstract 
screening and full-text screening. Similarly, data extraction 
and coding will independently be done by two reviewers. 
Information extracted from included literature will be 
analysed qualitatively using thematic analysis approach 
and reported as per the Preferred Reporting Items for 
Systematic reviews and Meta-Analyses extension for 
Scoping Reviews guidelines.
Ethics and dissemination  Ethical approval is not 
required for this study because the review is based 
on literature from publicly available sources. The 
dissemination of our findings will be done through 
presentations in relevant conferences and publication in a 
peer-reviewed journal.

INTRODUCTION
The modern-day world is characterised by 
the paradoxical co-occurrence of nutrition-
related diseases and conditions. On the 
one hand, overnutrition is fast becoming a 
global public health problem. Recent data 
from the WHO indicate that approximately 2 
billion adults (above 18 years) and 40 million 

preschool children (under 5 years of age) are 
overweight or obese.1 This is a likely reflec-
tion of the ongoing nutrition transition, 
primarily in low-income and middle-income 
countries (LMICs), that is, currently charac-
terised by the progressive affinity for calorie-
dense foods and sedentary lifestyles in many 
population subgroups.2 3 On the other hand, 
nutritional deficiencies that are facilitated by 
food inadequacies still persists in many popu-
lation subgroups around the world, namely in 
the Global South.2 Nearly half a billion adults 
have been estimated to be underweight, while 
155 million preschool children have been 
reported to be stunted.1 This contempora-
neous existence of multiple nutrition burdens 
has led to the emergence of the double 
burden of malnutrition (DBM), a construct 
that characterises the simultaneous presence 

Strengths and limitations of this study

►► To the best of our knowledge, this is the first scoping 
review that focuses on exploring the aetiology of the 
double burden of malnutrition among preschool chil-
dren and women of reproductive age in low-income 
and middle-income countries.

►► This review will encompass comprehensive liter-
ature search and will utilise a renowned thematic 
analysis framework to synthesis the findings of the 
study.

►► The findings of this review will be important in 
both mapping the current literature with regard to 
the double burden of malnutrition phenomenon for 
high-risk populations and also guiding secondary 
data analysis for our subsequent studies.

►► The anticipated dearth of causation literature and 
longitudinal studies in this area of research may 
limit our findings, specifically in understanding the 
aetiology of double burden of malnutrition.
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of both undernutrition and overnutrition sequalae.1 The 
DBM can be manifested at three different levels:1 indi-
vidual level—depicting the co-occurrence of stunting, 
wasting or micronutrient deficiency with overweight/
obesity at a single point in time or across the life course 
(eg, stunting in childhood and being overweight and 
obese in adulthood as a result of irreversible metabolic 
programming in early life);4 5 household level—where at 
least two household members have discordant nutritional 
statuses;1 and the population level—where both undernu-
trition and overnutrition types are common in the same 
population unit.1

Although everyone is susceptible to changes in nutri-
tional health in response to sociodemographic changes, 
women of reproductive age (WRA) and preschool children 
are among the most vulnerable population groups.1 6 7 
Recent estimates show that 9.27% of adult women glob-
ally are underweight, while 40.5% are overweight or 
obese.8 Conversely, 22.9% of children under the age of 5 
are estimated to be stunted, whereas 6.0% are overweight 
or obese.9 These groups’ risks of DBM are elevated due 
to the periods of growth and development that they are 
experiencing. Preschool children are at a critical window 
of rapid growth and development that requires optimal 
nutrition to support physical growth spurts experienced 
during this period.6 As for WRA, nutritional demand 

increases due the onset of menstruation, pregnancy and 
breastfeeding, hence their nutritional status is highly 
sensitive to deficiencies in diets.6 10 Furthermore, some 
of the proximate risk factors of DBM among these two 
groups are by themselves influenced by broader socio-
demographic factors acting at different levels of the 
society (eg, household, community and regional levels).6 
For instance, increased urbanisation, industrialisation, 
economic development and global trade policy liberali-
sation have resulted to changes in dietary patterns and 
occupation structures, which in turn have had an influ-
ence on the individual’s nutrition status.2 7 10

The emergence of DBM creates an opportunity for 
health practitioners to identify population subgroups at 
most risk of adverse health outcomes. In recognition of 
this, the WHO in 2016 developed the double-duty actions, 
to provide a framework that leverages existing policies, 
interventions and programmes to concurrently reduce 
the risk of DBM.1 However, there is a dearth of studies 
from LMICs to spur the actualisation of this and other 
related frameworks. A major contributor to this scarcity is 
the recency of the concept of DBM in research. The defi-
nition of DBM as the coexistence of undernutrition and 
overnutrition within individual’s, households, population 
or life-course is broad enough to capture the current nutri-
tion realties in a lot of the world’s population.6 11 However, 
this broad definition does not offer clear guidance on the 
specifics of measuring DBM. In extant literature, DBM 
has been defined in a myriad of ways, using varied nutri-
tional biomarkers.6 11 For instance, anthropometric based 
measures such as Body Mass Index, waist circumference 
and waist-to-hip ratio for women and height-for-age and 
weight-for-height Z-scores for preschool children have 
commonly been in studies to operationally define DBM.11 
Presumably, the thinking underlying these definitions 
have been based on study context, target population and 
data availability.11 12 Furthermore, there is no clear under-
standing as to whether the co-occurrence of the malnutri-
tion indicators in the documented literature represents 
a non-random cluster with plausible similar aetiology. 
Therefore, the aim of this study is to map evidence of 
the DBM phenomenon in LMICs. It is anticipated that 
the proposed study will contribute to literature by adding 
knowledge on the plausible mechanisms for the existence 
of DBM at the individual, household and population 
levels among WRA and preschool children. Additionally, 
our findings are expected to guide future research on 
operational definitions and construct measurements that 
could be used in studying the DBM phenomenon among 
these vulnerable groups in LMICs.

METHODS AND ANALYSIS
A scoping review was determined as the most suitable liter-
ature synthesis design for this study given the exploratory 
nature of the study objective.13 After gaining familiarity 
with the current literature on DBM among the popula-
tions of interest, we established the following research 

Figure 1  Scoping review flow diagram.
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objective. To describe the current state of knowledge 
regarding the DBM among preschool children and WRA 
in LMICs. This objective will be examined through the 
following research questions:
1.	 Which nutrition indicators have been used to opera-

tionally define the DBM at the individual, household 
and population levels among preschool children and 
WRA?

2.	 What are the posited explanations for the occurrence 
of the identified DBM phenotypes at the individual, 
household and population levels among preschool 
children and WRA?

3.	 What are the risk factors for the DBM at the individu-
al, household and population levels among preschool 
children and WRA?

Although there are systematic reviews (both published 
and ongoing reviews) that have focused on the opera-
tional definitions of the DBM,11 14 15 to the best of our 
knowledge, we found no existing reviews that succinctly 
synthesises literature on DBM phenomenon based on the 
review questions that we have formulated.

Patient and public involvement
There will be no patient and public involvement in this 
review.

Eligibility criteria
This study will use the Population-Concept-Context 
framework in determining the study’s eligibility criteria.13 

The populations of interest will be WRA (15–49 years) 
and children below the age of 5 years (0–59 months). 
The key concept is the DBM defined as the coexistence 
of undernutrition and overnutrition burdens. Studies 
will be included if they contain any of the following key 
concepts: measurement of DBM at the individual, house-
hold, population or life-course levels; theoretical frame-
works, models or body of knowledge used to explain 
DBM phenotypes and risk factors for DBM. The context 
includes all studies that were conducted in LMICs—as 
defined by the world bank.16

There are no limitations with regard to the study design. 
Peer-reviewed articles, grey literature, theses, disserta-
tions, published and unpublished reports will be included. 
Abstracts for which primary data or full-text literature can 
be accessed will also be included. All non-English studies 
will be included. In instances where studies are published 
in native languages, a native speaking person will be 
requested to translate the study into English. Further-
more, no limits will be placed with regard to the time-
period of which the study was conducted. Studies that 
solely focus on men, children above the age of 5 years, 
adults above 50 years and LMIC migrants residing in high-
income countries will be excluded. Furthermore, studies 
will be limited to those involving human participants.

Search strategy
Discussions with a library specialist and among coauthors 
identified relevant databases. A collective decision was 

Table 1  Sample data charting form

Category Description

Author/year Author(s) name(s) and year of publication.

Study title Working title of the study.

Aim/objectives A description of the aim of the study as stated by the authors.

Setting/context Country where the study was conducted.

Specific location in which the study was conducted (district/province/institution based).

Year the study was conducted.

Methods Study design used to conduct the study (eg, cohort study, case–control, cross-sectional).

Participant’s characteristics (specify salient characteristics of the target population, eg, sex and age bracket).

Data sources used in the study (primary or secondary-specify the source).

Sampling strategy: briefly specify how participants were identified and recruited the study.

Data collection: specify how data was gathered (eg, measurement tools, questionnaires, etc.).

Outcome measures: specify malnutrition indicators that have been used to measure nutritional status and how the 
double burden of malnutrition was operationally defined.

Exposure measures: specify the main covariates that were studied.

Data analysis: specify the analytical strategy (eg, thematic analysis, logistic regression, etc.).

Results Operational definition of DBM: describe all the findings with regards DBM phenotypes that have been used (ie, 
nutritional biomarkers used in the definition and reported prevalence).

Explanations for the occurrence of DBM: extract any information that provides explanations/hypothesis for the co-
occurrence of the reported DBM phenotypes.

Exposure: discuss any reporting of factors (risk or protective factors) found to influence the occurrence of DBM.

Miscellaneous findings: report any other important findings.

Limitations Highlight the shortcomings of the study.

DBM, double burden of malnutrition.
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to search the following electronic databases: MEDLINE, 
EMBASE, Scopus, CINAHL, LILACS and ProQuest 
Dissertations and Thesis Global. The search will be 
conducted using a combination of the subject headings 
and keywords relating to ‘double burden of malnutri-
tion’, ‘women of reproductive age’, ‘preschool children’ 
and ‘low- and middle-income countries’. Additionally, 
relevant grey literature from government sources and 
organisations such as the WHO will also be searched. 
After screening, forward and backward citation tracking 
of seminal studies will be done to identify all relevant 
articles missed in the database search. Authors of unpub-
lished data will be contacted to provide any relevant infor-
mation. After completing the searches, the reference list 
will be uploaded in EndNote citation management soft-
ware17 for deduplication and afterwards transferred to 
Rayyan software18 for screening purposes.

Screening
Screening will be done according to the Preferred 
Reporting Items for Systematic reviews and Meta-Analyses 
extension for Scoping Reviews (PRISMA-ScR) guide-
lines.13 Prior to the review screening, all reviewers will 
conduct a pilot screening of 10 randomly selected articles 
and discuss their findings to achieve consistency in the 
application of the eligibility criteria during the screening 
process.19 Afterwards, there will be two levels of article 
screening: level 1 will entail screening of study titles and 
abstract to eliminate obvious irrelevant articles.13 Level 2 
will constitute full-text screening for all eligible studies 
against the inclusion/exclusion criteria. Both levels will 
be done by two reviewers independently.13 Disagree-
ments will be resolved through discussions with a third 
reviewer. The PRISMA diagram will be used to highlight 
the outcome of the screening process (figure 1).

Data charting process
Two reviewers will independently extract data from 
the selected articles using a charting form developed 
by the review team. In general, the form will include 
bibliographic information, study characteristics (context, 
study design and participants characteristics), concept 
(malnutrition indicators, DBM definitions, level of DBM 
analysis, theoretical/conceptual frameworks), significant 
findings and conclusions (table  1). To ensure consis-
tency and accuracy in recording data while using the 
charting form, a pilot test will be done by the reviewers 
independently on 10% of the included studies (randomly 
selected).19 The charting form will be calibrated based 
on the feedback from the pilot study.13 Afterwards, the 
review team will continuously update the charting form in 
an iterative manner to ensure all relevant information is 
captured during the charting process. Any disagreements 
will be resolved through discussion with a third reviewer.

Data analysis and synthesis
This study will present a qualitative synthesis of current 
literature performed using the inductive thematic analysis 

as suggested by Braun and Clarke.20 Extracted information 
will be subjected to content analysis, structured based on 
the review objectives as follows: study context, population 
type, malnutrition indicators, DBM phenotypes, expla-
nations for the occurrence of DBM phenotypes and risk 
factors for DBM. Each reviewer will independently reread 
the extracted information and afterwards, generate 
codes and apply them to the excerpts of extracted infor-
mation.20 All the codes and related data excerpts will be 
collated and sorted into potential themes.20 The resulting 
themes will then be reviewed and refined by the review 
team with the aim of examining the relationship between 
the themes and the review questions.20 Finally, a narra-
tive synthesis and visual display (where possible) will be 
performed for the generated themes.

DISCUSSION
We believe that the information gathered in this review 
will provide an up-to-date understanding of DBM 
phenomenon in LMICs. Consequently, synthesis of DBM 
knowledge will provide a foundation for assessing the 
current operational definitions and identifying important 
knowledge gaps in literature. Furthermore, findings from 
the proposed scoping review will guide future analyt-
ical research including a secondary data analysis for 
the second phase of this study. It is anticipated that the 
proposed review will inform the modelling and inter-
pretation of DBM outcomes for our subsequent studies. 
Additionally, the proposed review is expected to provide 
more insights on the potential risk factors of DBM and 
the inter-relationships among them which will be used 
to guide the development of statistical models (path 
diagrams) that would be empirically tested in the second 
phase of the study.

Ethics and dissemination
Ethical approval is not required for this study because 
the review is based on literature from publicly available 
sources. The dissemination of our findings will be done 
through conference presentations and publication in a 
peer-reviewed journal.
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