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Background: A pooled estimate of stunting prevalence in refugee and internally

displaced under-five children can help quantify the problem and focus on the

nutritional needs of these marginalized groups. We aimed to assess the pooled

prevalence of stunting in refugees and internally displaced under-five children

from di�erent parts of the globe.

Methods: In this systematic review and meta-analysis, seven databases

(Cochrane, EBSCOHost, EMBASE, ProQuest, PubMed, Scopus, and Web of

Science) along with “preprint servers” were searched systematically from the

earliest available date to 14 February 2023. Refugee and internally displaced (IDP)

under-five children were included, and study quality was assessed using “National

Heart, Lung, and Blood Institute (NHLBI)” tools.

Results: A total of 776 abstracts (PubMed = 208, Scopus = 192, Cochrane

= 1, Web of Science = 27, Embase = 8, EBSCOHost = 123, ProQuest = 5,

Google Scholar = 209, and Preprints = 3) were retrieved, duplicates removed,

and screened, among which 30 studies were found eligible for qualitative

and quantitative synthesis. The pooled prevalence of stunting was 26% [95%

confidence interval (CI): 21–31]. Heterogeneity was high (I2 = 99%, p < 0.01).

A subgroup analysis of the type of study subjects revealed a pooled stunting
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prevalence of 37% (95% CI: 23–53) in internally displaced populations and 22%

(95% CI: 18–28) among refugee children. Based on geographical distribution,

the stunting was 32% (95% CI: 24–40) in the African region, 34% (95% CI:

24–46) in the South-East Asian region, and 14% (95% CI: 11–19) in Eastern

Mediterranean region.

Conclusion: The stunting rate is more in the internally displaced population

than the refugee population and more in the South-East Asian and African

regions. Our recommendation is to conduct further research to evaluate the

determinants of undernutrition among under-five children of refugees and

internally displaced populations from di�erent regions so that international

organizations and responsible stakeholders of that region can take e�ective

remedial actions.

Systematic review registration: https://www.crd.york.ac.uk/prospero/display_

record.php?RecordID=387156, PROSPERO [CRD42023387156].

KEYWORDS

underfivechildren, refugee, internally displacedperson, sustainabledevelopmental goals,

stunting

Introduction

Stunting has been defined as the “height-for-age z-score of

more than two standard deviations below the World Health

Organization (WHO) Child Growth Standards median,” (1) which

depicts the restriction of a child’s potential growth (2). Globally,

in 2019, 21.3% or 144 million under-five children were stunted,

i.e., low height-for-age (3). In 2019, Asia represented more

than half of all under-five stunted children (54%, 78.2 million)

and two out of five under-five stunted children lived in Africa

(40%, 57.5 million), and 4.7 million lived in Latin American

and Caribbean regions (1). Stunting among children has been

reported to exceed 30% in eastern Africa (34.5%), middle Africa

(31.5%), southern Asia (31.7%), and Oceania (38.4%), excluding

Australia and New Zealand. The long-term consequences of

stunted children are shorter adult height, more susceptibility to

chronic diseases in adulthood, reduced attained schooling rate, and

less adult income (4).

The United Nations High Commissioner for Refugees

(UNHCR) has defined a refugee as “someone who has been forced

to flee his or her country because of persecution, war, or violence. A

refugee has a well-founded fear of persecution for various reasons

of race, religion, nationality, political opinion, or membership in a

particular social group” (5). Just five countries contribute to 69%

of the displaced population across borders, i.e., Syria, Venezuela,

Afghanistan, South Sudan, and Myanmar. According to UNHCR’s

Global Report 2021, 89.3 million people worldwide were refugees

(6). Internally displaced persons (IDP) are “those who has[sic] been

forced to flee their home due to internal strife and natural disasters

but has never crossed an international border. These persons seek

safety anywhere in nearby towns, schools, settlements, internal

camps, even forests, and fields.” These people are the largest group

that UNHCR assists (5). Countries such as Yemen, Colombia,

Syria, and the Democratic Republic of the Congo contribute to the

largest internally displaced populations globally. In the year 2021,

53.2 million people were internally displaced around the world

(6). In the country of origin of refugees, children are vulnerable

to vaccine-preventable diseases, dental problems, nutritional

deficiencies, chronic infections, and non-communicable diseases

due to lack of accessibility to health care in conflict areas for a

prolonged period (7–9). During their journey to another country,

children are at risk of communicable diseases such as diarrhea,

respiratory infections, skin infections, and others due to inadequate

hygiene and sanitation facilities (10). In the country of destination,

the refugee groups are most vulnerable to acute food insecurity and

malnutrition (11, 12). Chronic undernutrition is very common in

refugees and internally displaced populations, with a prevalence of

9–54% (13–16). Pooled estimates of stunting prevalence in refugee

and internally displaced communities can assist in quantifying the

problem and global resource mobilization toward that problem.

Previous systematic reviews on the undernutrition among the

under-five children of refugees and migrant populations reported

a prevalence ranging up to 23.8% (17, 18). A similar review on

chronic undernutrition status among the under-five children of

IDP could not be found although the circumstances leading to

refugee and IDP conditions overlap. Due to the paucity of pooled

data on stunting in this population group, the objective of this

study was to estimate the pooled prevalence of stunting in refugees

as well as internally displaced children aged<5 years from different

parts of the globe.

Methods

The present systematic review and meta-analysis (SRMA)

was conducted adhering to the PRISMA guidelines (19)

(Supplementary Table 1).
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TABLE 1 Inclusion and exclusion criteria.

Research question: What is the prevalence of stunting among under five children in refugee and internally displaced communities?

Inclusion Exclusion

Participants Refugee/internally displaced person

Under-five children

• All genders are included

Non-pediatric cases

Migrant children

Disease Stunting Wasting, underweight, overweight, obesity, and micronutrient deficiency

Non-communicable diseases due to overnutrition and undernutrition

Outcome Prevalence of stunting Risk factors/determinants of malnutrition, i.e., overweight, obesity, stunting, wasting,

underweight, and micronutrient deficiency.

Hospitalization

Mortality due to malnutrition

Study designs Prevalence studies, cross-sectional studies, case–control

studies, cohort studies

Qualitative, policy, opinions, case studies, case series, case reports, and randomized

control trial

Geography: Global level Date of search: Publish till

February 2023 English language Human studies Published

and unpublished data

Participants

The study participants were refugees and internally displaced

children who were ≤5 years. The participation of children in

this study was not limited to gender, social status, or ethnicity.

A refugee is “a person who is outside his habitual residence or

country of nationality due to fear of persecution because of his

race, religion, nationality, membership and is unable or unwilling

to avail himself of the protection of that country, or to return there,

for fear of persecution” (20). An internally displaced person (IPD)

is one who has been forced to flee their home due to internal

strife and natural disasters but has never crossed an international

border (21).

Eligibility criteria

Population Intervention Comparator and Outcome

(PICO) criteria were used to search the research question,

“What is the prevalence of stunting among under-five

children in refugee and internally displaced communities?”

All studies that reported stunting in under five refugees

or IDPs were eligible, irrespective of publication year. The

full-text articles written other than English language were

not considered for this review as the research team could

not search for, retrieve, and translate literature published in

other languages due to lack of logistics and financial support

(Table 1).

Search strategy and selection criteria

Suitable search terms and Boolean operators (“AND,” “OR,”

and “NOT”) were used to conduct the comprehensive search

from the seven electronic bibliographic databases: Cochrane,

EBSCOHost-Academic Search Complete, EMBASE, ProQuest,

PubMed, Scopus, and Web of science. Preprint servers such as

medRxiv, arXiv, bioRxiv, BioRN, ChiRxiv, ChiRN, and SSRN were

incorporated as search databases (Supplementary Table 2). The

following combination of search terms and keywords was used in

the search:

Refugee∗ OR expat∗ OR asylum seeker∗ OR displaced person∗

AND

Malnutrition OR undernutrition OR undernourish OR

stunting OR stunt∗

AND

Under five child∗ OR preschool child∗ OR less than 2 year∗

OR preschool child.

The retrieved studies from various databases were imported

into Mendeley Desktop V1.19.5 software to coordinate the review

process, remove duplicates, andmanage citations. The title/abstract

of the retrieved studies was screened for eligibility, and further

full text of the eligible studies was appraised. The articles

that met the inclusion criteria were kept for data extraction.

The first search strategy was implemented in December 2022.

Prior to the final analysis, the strategy was re-run in February

2023. The study was registered in PROSPERO with registration

number CRD42023387156.

Data extraction and management

Two independent authors (PC and SM) independently

conducted the entire review screening process; any disagreement

about including a study for full-text review was resolved through

discussion and consensus. Further consultation was done with

the third co-author (AGP) to assess the title abstracts if there

was still disagreement between the two co-authors about the

inclusion of any study in this analysis. The third co-author

would decide whether to include the study in a full-text review.

Data extraction from the eligible full-text articles was done by

two authors (PC and SM) independently. At the end of the

independent extraction, a meeting was conducted to remove the

discrepancies in data extraction between the authors. The third

author (AGP) settled conclusively the irresolvable contradictions.

Microsoft Excel spreadsheet was utilized, and a data extraction
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FIGURE 1

PRISMA flow chart. Flow chart showing included studies in systematic review and meta-analysis of stunting in refugee/internally displaced children.

table was formulated. From each of the final eligible studies, the

following information was gathered: the author’s name, the year of

publication, the place of study, the origin country of refugee/IPDs,

the study design, the number of participated children, prevalence

of stunting in under-five children, age of included children, and

gender-wise distribution of children. The Preferred Reporting

Standard of Systematic Reviews and Meta-Analysis (PRISMA)

flow-chart and PRISMA 2020 (Preferred Reporting Items for

Systematic Reviews and Meta-Analyses) checklist were used to

ensure the scientific precision of the searched articles (Figure 1;

Supplementary Table 1).

Quality assessment

In order to assess the quality of the eligible observational

cohort and cross-sectional studies, study assessment tools with

fourteen criteria checklists from the National Heart, Lung, and

Blood Institute (NHLBI) were used (22). Studies that met ten to

fourteen criteria were considered good quality studies, with five to

nine criteria considered fair and four or less criteria considered

poor. A high rating implies a low risk of bias, and a low rating

implies a high risk of bias (22).

Data analysis

The extracted data were imported into R Studio Software. A

descriptive statistic of the selected studies is depicted in tables

and figures. The pooled estimate of stunting was determined

using a random-effects model (Dersimonian–Laird method). The

studies retrieved are expected to be heterogeneous because of

different geographical study areas, sample sizes, study designs,

age of study participants, study periods, and methodology (23–

25). The statistical heterogeneity was checked by forest plot and

I2 statistics (24). The outliers in the study were identified by a

Baujat plot and diagnostic plot followed by a leave-one-out meta-

analysis. Contour-enhanced funnel plot, Doi plot, LFK index (26),

and Egger statistics were used to evaluate the publication bias

(small study effect). Sensitivity analysis was performed by removing

low-quality studies, and then the pooled estimate was determined.

Graphical display of study heterogeneity (GOSH) plot analysis

[K-means, Density-Based Spatial Clustering of Applications with

Noise (DBSCAN), Gaussian] was also undertaken to identify the

outliers, and a pooled estimate was arrived at after removing all the

outliers, simultaneously. Heterogeneity was explored by means of

subgroup analysis (27) according to the type of population (refugee

& IDPs) and geographical origin of the refugees. The mixed effect

model has been used for subgroup analysis. The studies within

a subgroup are pooled using a common-effects model, and the

subgroups themselves are pooled using a random-effect model as

these subgroups might differ from each other. Here, the dependent

variable is the stunting rate, and the variables based on which

subgroups are made are the variables that might impact the effect

size of the dependent variable. All analyses were conducted in R

Studio following the standard codes (28).

Ethics

Since systematic review andmeta-analysis were conducted with

published literature data, ethical permission was not required.

Frontiers in PublicHealth 04 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1278343
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


C
h
o
u
d
h
a
ry

e
t
a
l.

1
0
.3
3
8
9
/fp

u
b
h
.2
0
2
3
.1
2
7
8
3
4
3

TABLE 2 Quality assessment of included cross-sectional studies with the use of NIH quality assessment tool.

References Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Quality rating

Abdeen et al. (29) Y Y Y Y Y NA NA NA NA NA Y N NA NA Good

Abou-Rizk et al. (30) Y Y Y Y Y NA NA NA NA NA Y N NA NA Good

Abukishk et al. (31) Y Y Y Y NI NA NA NA NA NA Y N NA NA Fair

Akeh et al. (32) Y Y Y Y Y NA NA NA NA NA Y N NA NA Good

Ali et al. (14) Y Y Y Y Y NA NA NA NA NA Y N NA NA Good

Bilukha et al. (33) Y Y Y Y NI NA NA NA NA NA Y N NA NA Fair

Bougma et al. (34) Y Y Y Y CD NA NA NA NA NA Y N NA NA Fair

Brhane et al. (35) Y Y Y Y Y NA NA NA NA NA N N NA NA Fair

Ejigu et al. (36) Y Y Y Y Y NA NA NA NA NA Y N NA NA Good

El Kishawi et al. (16) Y Y Y Y CD NA NA NA NA NA Y N NA NA Fair

Faine et al. (37) Y Y Y Y Y NA NA NA NA NA Y N NA NA Good

Faraj (38) Y Y Y Y Y NA NA NA NA NA Y N NA NA Good

Grijalva et al. (39) Y Y Y Y Y NA NA NA NA NA Y N NA NA Good

Haque et al. (40) Y Y Y Y NI NA NA NA NA NA Y N NA NA Fair

Hasib et al. (41) Y Y Y Y NI NA NA NA NA NA Y N NA NA Fair

Hein et al. (42) Y Y Y Y Y NA NA NA NA NA Y N NA NA Good

Hoddinott et al. (43) Y Y Y Y NI NA NA NA NA NA Y N NA NA Fair

Idowu et al. (15) Y Y Y Y Y NA NA NA NA NA Y N NA NA Good

Jayatissa et al. (44) Y Y Y Y Y NA NA NA NA NA Y N NA NA Good

Jemal et al. (45) Y Y Y Y Y NA NA NA NA NA Y N NA NA Good

Komasi (46) Y Y Y Y NI NA NA NA NA NA Y N NA NA Fair

Mandre et al. (47) Y Y Y Y Y NA NA NA NA NA N N NA NA Fair

Centers for Disease Control

(CDC) (48)

Y Y Y Y NI NA NA NA NA NA Y N NA NA Fair

Nwagboso (49) Y Y Y Y Y NA NA NA NA NA Y N NA NA Good

Olwedo et al. (50) Y Y Y Y CD NA NA NA NA NA Y N NA NA Fair

Praditsorn et al. (51) Y Y Y Y Y NA NA NA NA NA Y N NA NA Good

Pernitez-Agan et al. (52) Y Y Y Y NI NA NA NA NA NA Y N NA NA Fair
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Results

Search and screening results

A total of 776 articles were yielded in the systematic search

from different databases such as Cochrane (1), EBSCOHost-

Academic Search Complete (123), EMBASE (8), ProQuest (5),

PubMed (208), Scopus (192), Web of science (27), preprint

servers such as medRxiv, arXiv, bioRxiv, BioRN, ChiRxiv, ChiRN

and SSRN (3), and Google Scholar (209). Among them, 199

duplicate studies were excluded. The title/abstract screening

of 577 articles was done, and 458 articles were removed

due to ineligibility. Full-text screening was performed on 120

eligible articles. Among them, 90 articles were eliminated as

they did not satisfy the inclusion criteria. In total, 30 studies

were eligible and included in the systematic review and meta-

analysis. The process has been demonstrated in the PRISMA flow

(Figure 1).

Quality assessment
The quality assessment of the included study findings

is demonstrated in Table 2. Of the 30 studies, 14 (46.7%)

were found to be of good quality and 16 (53.3%) of

fair quality.

Baseline features of the included studies
The baseline characteristics of each article were analyzed

and summarized (participants, study design, country of origin of

refugees, and outcome) in Table 3. Of the 30 studies, 29 were

cross-sectional (14–16, 29–54), while one record-based study was

found (13). The study period ranged from 2005 to 2022, with

22 studies conducted among the refugee population and eight

studies conducted among internally displaced population. In terms

of geographical distribution, the majority (12 out of 30) of the

refugees originated from the African region (15, 32, 34–37, 39, 45,

47, 49, 50), followed by the Eastern Mediterranean Region (eight

out of 30) (16, 29–31, 33, 52–54) and South-East Asian region of

WHO member states (nine out of 30) (14, 38, 40–44, 48, 51). One

study wasmulticountry research (13), where the refugee population

included were from Africa, South, East and Central Asia, and

the Pacific African countries. In eight studies, participants were

internally displaced, out of which four studies had population

groups from the African region (Nigeria, Uganda, Burkina Faso,

and Cameroon) (15, 32, 34, 50), and four studies had population

groups from South-East Asian (Srilanka, Pakistan, Bangladesh, and

Myanmar) (14, 40, 42, 44). Overall, 30 studies, including 31,565

under-five refugee and internally displaced children, were found

eligible for the meta-analysis. The range of sample size was 100

(41) to 14,552 (52). Overall, 50.4% of study participants were

men and 49.6% were women. The children in the review ranged

from newborn to 5 years of age. There was a varying proportion

of under-five refugee children with stunting ranging from 9% in

Syrian refugees residing in Lebanon (Western Asia) (30) to 59.4%

in the internally displaced population residing in Myanmar (42)

(Table 3).
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TABLE 3 Baseline characteristics of refugee/IPD children with stunting (N = 30 studies).

References Residing
country of
refugee/IDPs

Origin country of
refugee

Study design Sample Stunting
prevalence

Age Men (%) Women
(%)

Praditsorn et al. (51) Thailand Myanmar

Border

Mynmar Cross-sectional study 2,702 28.8% 6–59 months (mean: 30± 15 month) 52.1% 47.9%

Grijalva-Eternod et al.

(39)

Algeria Western Saharan region Cross-Sectional study 1,608 29.1% 6–59 months 51.4% 48.6%

El Kishawi et al. (16) Palestine Palestine territory Cross-Sectional study 357 19.60% 2–5 years (mean: (39.58± 10.74 month) 52.7% 47.3%

Ali et al. (14) Pakistan Internally displaced Cross-Sectional study 446 12.5% 6–59 months 45.1% 54.9%

Idowu et al. (15) Nigeria Internally displaced Cross-sectional study 317 53.9% 0–59 months (median: 24 months) 50.8% 49.2%

Walpole et al. (54) Greece Syria Cross-Sectional study 114 16.7% <5 years 50.8% 49.2%

Abou-Rizk et al. (30) Lebanon Syria Cross-Sectional study 432 9% <5 years (mean: 16.7± 14.3 months) 52.5% 47.5%

Smock et al. (13) Massachusetts Multicountry Record based study 1,561 10% Under 5 years 51.1% 48.8%

Abukishk et al. (31) Jordan Palestine Cross-Sectional study 367 22.9% Under 5 years 49.6% 50.4%

Abdeen et al. (29) Palestine Palestine territory Cross-Sectional study 1,331 12.4% 6–59 months 51.4% 48.6%

Olwedo et al. (50) Uganda Internally displaced Cross-Sectional study 672 52.4% 3–59 months 1.2% 98.8%

Centers for Disease

Control (CDC) (48)

Nepal Bhutan Cross-Sectional study 497 26.9% 6–59 months – –

Hoddinott et al. (43) Bangladesh Mynmar Cross-Sectional study 523 33.4% 6–23 months (mean: 15.5± 4.7 months) 47.8% 52.2%

Jayatissa et al. (44) Sri Lanka Internally displaced Cross-Sectional study 878 20.2% Under 5 years 49.1% 50.9%

Bougma et al. (34) Burkina Faso Internally displaced Cross-Sectional study 205 45.9% Under 5 years 52.2% 47.8%

Haque et al. (40) Bangladesh Internally displaced Cross-Sectional study 387 45% 3–5 years (mean: 4.10± 0.84) – –

Hein et al. (42) Myanmar Internally displaced Cross-Sectional study 320 59.4% 6–59 months 56.9% 43.1%

Pernitez-Agan et al. (52) Turkey, Lebanon,

Jordan, Iraq, Egypt

Syria Cross-Sectional study 14,552 9.1% 6–59 months 51.6% 48.4%

Hasib et al. (41) Bangladesh Myanmar Cross-Sectional study 100 41% 0–5 years – –

Komasi (46) Ghanna La Cote D‘Ivoire Cross-Sectional study 150 18% 6–59 months 54% 46%

Faraj (38) Thailand Burma Cross-Sectional study 540 46.5% 6–59 months 51.1% 48.9%

Mandre et al. (47) Uganda Sudan Cross-Sectional study 340 24.7% 6–59 months – –

Vakos et al. (53) Jordan Syria Cross-Sectional study 165 13.9% 0–59 months – –

Bilukha et al. (33) Jordan Syria Cross-Sectional study 327 17% 6–59 months – –

Faine et al. (37) Cameroon Nigeria Cross-Sectional study 366 22.4% 6–59 months 53% 47%
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Pooled estimate of stunting

A meta-analysis was performed to evaluate the prevalence

of stunting among 31,565 under-five refugee and internally

displaced children, among whom 5,930 had stunting. The effect

size (pooled prevalence) of stunting in under-five refugee and

internally displaced children was 26% [95% confidence interval

(CI), 21–31]. The prediction interval was found to be between 7

and 62%. The mean effect size of comparable studies would fall

anywhere in this prediction interval (Figure 2). High heterogeneity

was found in the current meta-analysis (I2 = 99%; p = <0.001),

reflecting variance in true effects rather than sampling error.

Hence, a random-effects model was applied. The contour-enhanced

funnel plot showed an asymmetrical funnel with Egger’s statistics

p-value of 0.0254. The LFK index was 1.36 in the Doi plot,

which revealed a small study effect or publication bias (Figure 3).

The Baujat and diagnostic plots were made to identify studies

contributing to heterogeneity (Supplementary Figures 1, 2). Leave-

one-out analysis revealed no significant change in the pooled

estimate or the heterogeneity (Supplementary Figure 3). GOSH

plot analysis (K-means, DBSCAN, and Gaussian) revealed that the

studies by Abou-Risk et al., Hein et al., Pernitez-Agan et al., and

Olwedo et al. were the potential outliers, and the pooled analysis

was conducted after removing the outlier studies (Figures 4, 5;

Supplementary Figures S4–S9). The forest plot was made after the

removal of potential outliers through GOSH plot analysis, where

it was found that the pooled estimate of stunting was the same-

26% (CI- 21 to 31) but the heterogeneity had decreased to 97%

(Figure 6).

Subgroup analysis
Subgroup analysis conducted on the basis of type of children

revealed that internally displaced children (IDP group) had a

higher prevalence of stunting (37%) when compared to the

refugee children (22%) (Table 4). According to the WHO regions,

refugees from the South-East Asian region (SEAR) had the

highest prevalence of stunting (34%) when compared with African

countries (32%) and Eastern Mediterranean Region (EMR) (14%)

(Table 4). However, heterogeneity remained high between the

studies within the subgroups (95–99%).

Discussion

The pooled prevalence of stunting has been estimated to be

26% among the under-five children of the refugees and internally

displaced population in the index analysis. This is marginally

higher than the global stunting rates reported among the under-

five children (22%) (55). However, while subgrouping, children

belonging to IDPs had a significantly higher prevalence of stunting

(37%) than the refugees (22%), indicating higher vulnerability

among the IDPs. This might be due to the impact of the

socioeconomic capability of the host country in providing aid and

provisions for the refugees. In contrast, since the IDPs have moved

to a different place within the same country, the country’s capacity

remains the same, while on the other hand, the environment

milieu has been changed for such people. The IDPs included
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FIGURE 2

Forest plot of pooled magnitude of stunting in refugee children. GLMM, generalized linear mixed e�ects model.

in the present analysis were from either low-income or low-

middle-income countries in Asia and Africa, thus restricting the

economic capability of the country to respond adequately to the

IDPs. The stunting rate was less in countries with high human

development index (HDI) and vice versa, which means there is a

linear relationship between HDI and stunting rate (56).

Across the world, 59.1 million people are internally displaced

(21). The vulnerability of the IDPs has tended to remain high

compared to the refugees owing to the IDP camps located close

to the conflicts or, at times, trapped within the conflict zones (57).

Research among this vulnerable section-IDPs, to bring out the

potential factors has also been lacking (58). One of the potential

reasons for the high vulnerability among IDPs might be due to

non-compliance of the respective country/nation states to the

international norms on the IDPs (59), and it is seen as an internal

issue by the country, with limited role or part allowed for the

international community to play. Analytical and qualitative studies

assessing the determinants of nutrition between the refugees and

IDPs may shed further clarity on the variations.

Regarding the regional variation, children from refugees and

IDPs from the SEAR had the highest stunting rate (34%), followed

by the African region (32%), which was higher than the global

rate. Refugee children had a 50% higher stunting rate than their

counterparts among the general population of the African region

(31%) (59). The intersection of the African region and the attribute

of internal displacement has revealed high stunting ranging upto

54% (15). This adverse intersection needs to be further evaluated

for the underlying causes and addressed adequately. South-East

Asian countries reported a stunting rate of 34%, which was slightly

higher than the rates prevailing among the general population

(27%) (60). IDPs fromMyanmar reported the highest prevalence of

stunting among the included children (59%) (42). Lack of dietary

diversity has been attributed as a potential factor for this high

rate of stunting (42). Children of the Rohingyas from Myanmar,

currently in Bangladesh, had a stunting rate of 33.4% (43), which

was also the highest among the Asian countries included in the

analysis. Rohingyas are labeled the “most persecuted minority in

the world” by the United Nations and, consequently, the most

vulnerable population for poor health outcomes (61). None of the

Rohingyas who moved into Bangladesh in or after 2017 were given

refugee status (43), but are called “Forcibly Displaced Myanmar

Nationals” (62).

This is the first study to estimate the pooled prevalence

of stunting among under-five refugee and internally displaced
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FIGURE 3

Publication bias assessed by contour-enhanced funnel plot and Doi plot.

FIGURE 4

Graphic display of heterogeneity (GOSH) plot analysis.
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FIGURE 5

K-means GOSH plot analysis.

FIGURE 6

Forest plot after removal of potential outlier through GOSH plot analysis.
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TABLE 4 Subgroup analysis of the studies reporting the stunting based on refugee population and internally displaced person.

Factors No. of studies Estimate (95% CI) p I2 P subgroup

WHO Regions∗ <0.01

Africa 12 32 (24–40) <0.01 97%

South-East Asian region 5 34 (24–46) <0.01 97%

Eastern Mediterranean region 8 14 (11–19) <0.01 95%

Multi Region 1 10 (9–12) <0.01

IDP/Refugee 0.02

Internally displaced person 8 37 (23–53) <0.01 98%

Refugee 22 22 (18–28) <0.01 99%

A mixed-effects model was applied to the subgroup meta-analysis.
∗One multi-region study (13).

children worldwide. Objective tools were used to assess and report

the quality of the studies included in the meta-analysis. A better

measure of publication bias, the Doi plot, was used to assess

the publication bias between the studies. High heterogeneity and

the potential publication bias are the major limitations. Variation

in the field application of the tools to measure anthropometry

is also a limitation, contributing to the high heterogeneity. The

authors have explored the heterogeneity by means of subgroup

analysis and sensitivity analysis. GHOSH plots and diagnostic

tests were applied to identify outliers, and sensitivity analysis

was conducted. Although heterogeneity could not be reduced, it

revealed a differential pattern of stunting prevalence between the

type of refugee/IDP and the geographical origin. The persistence of

high heterogeneity indicates that racial, ethnic, and socio-cultural

factors might have more impact on the nutritional status.

Conclusion

The stunting rate among the under-five children of refugees

and IDPs is 24%, with a higher prevalence among the IDPs (32%).

Geographically, refugees and IDP children from the African region,

and ethnically, the Rohingya children are the most vulnerable and

stunted. Further research on the determinants of the nutrition

status of the African IDPs and Rohingyas needs to be conducted.

Implementation of interventions to address the disproportionately

higher stunting among the children of IDPs, Rohingyas, and

the African region might improve the nutritional status of these

marginalized groups.
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