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Abstract

Background

In Ethiopia, stunting is a common public health problem among school-age children. Even

though several studies were conducted in different parts of the country, the national pooled

prevalence of stunting and its determinants not estimated. Therefore, this study intends to

determine the pooled prevalence and determinants of stunting among school-age children

in Ethiopia.

Methods

This review protocol is registered at PROSPERO with Registration number:

CRD42020160625. Online databases (Medline, PubMed, Scopus, and Science direct),

Google, Google Scholar, and other grey literature will be used to search articles until June

2020. The quality assessment will be performed using the Joanna Briggs Institute checklist.

The analysis will be organized and presented according to the Preferred Reporting Items for

Systematic Reviews and Meta-Analysis. The presence of heterogeneity among studies will

be examined using a chi-squared test on Cochran’s Q statistic with a 5% level of statistical

significance, subgroup analyses, and meta-regression will be performed to investigate

sources of heterogeneity. To identify influential studies, sensitivity analysis will be con-

ducted. Presence publication bias will be examined by observing funnel plots. The presence

of a statistical association will be declared at a p-value <0.05 with the 95% CI.

Discussion

Stunting is a major public health problem in Ethiopia, which affects the health of children.

So, designing and implementing different nutritional strategies and promoting healthcare

services is extremely mandatory to overcome stunting problems in the country. To
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understand this, estimating the prevalence of stunting at the national level and determining

the pertinent common determinants using high-level evidence is fairly imperative. Therefore,

this study will offer a summarizing finding.

Background

Child growth is an important indicator of nutritional status and health in populations. Stunt-

ing is the commonly used indicator of child growth among the three anthropometric indices

[1]. According to the World Health Organization (WHO) growth reference standard, stunting

is defined as height for age Z (HAZ) scores below -2 Z-score value [2].

Globally, stunting is one of the most serious and challenging public health problems in the

world. It affects 165 million under-five children, of these 90% of them live in Asia and Africa

[3], making it the main source of concern in developing countries more than underweight or

wasting.

The burden of childhood stunting reduced from 39.7% in 1990 to 26.7% in 2010 [4].

Despite this improvement, approximately one-third of all children living in South Asia and

sub-Saharan Africa were stunted in the year 2017 [4, 5].

In 2010, 38% of children were stunted in Africa [6], and 45% of school-aged children in

Eastern Africa were stunted [4]. The trend has not shown a significant decrease, so that, still

stunting is a major public health problem in developing countries by increasing the risk of

child mortality [7–9].

Stunting results serious complications in children like reduced cognitive performance and

development, poorer school attendance, low intellectual and physical abilities in adulthood,

and reduced adult earning capacity [8, 10–14].

By 2030, Ethiopia planned to reach the zero-level under-nutrition status, and the govern-

ment has been applying some strategies like the 2004 National Strategy for IYCF practices, the

2005/2006 National Nutrition Strategy, and the 2008 National Nutrition Program to reduce

the burden of under-nutrition [15–17].

Despite this, the prevalence of stunting among school-age children ranges from 9.8% to

48.1%, which indicated that stunting is a public health problem in the country [11, 18].

In Ethiopia, there have been individual and inconclusive studies conducted to date to gen-

erate information regarding the prevalence and its determinants of stunting among school-

age children.

There has been regional variation in prevalence in those individual studies, and determi-

nants that contribute to these discrepancies are not documented at the national level. There-

fore, this systematic review study attempts to estimate the pooled estimate and its

determinants of stunting among school-age children at the national level.

Research questions

1. What is the pooled prevalence of stunting among school-age children in Ethiopia?

2. What are the major determinants of stunting among school-age children in Ethiopia?

Objectives

1. To determine the pooled prevalence of stunting among school-age children in Ethiopia

2. To identify determinants of stunting among school-age children in Ethiopia.
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Methods

Registration and reporting of the review findings

The protocol for this review is registered at PROSPERO with registration number:

CRD42020160625. We will use the Preferred Reporting Items for Systematic review and Meta-

analyses (PRISMA-P 2009) [19], and the Meta-analysis of Observational Studies in Epidemiol-

ogy [20] and (PRISMA-P 2015) [21] (Additional file 1 in S1 File) statements to report the

findings.

Study design

Systematic review and meta-analysis will be employed to determine the pooled prevalence of

stunting and its determinants among school-age children in Ethiopia.

Eligibility criteria

Inclusion criteria.

• All observational studies, including cross-sectional, analytical cross-sectional, case-control,

and cohort studies.

• All articles published only in the English language.

• All articles which were done in Ethiopia and reporting the prevalence and associated factors

of stunting will be included without time restriction.

Exclusion criteria.

• Articles without full text and data that are difficult to extract

• Children whose age group are not well defined

• studies published in languages other than English

• studies other than observational studies like Case reports, conference reports, national sur-

vey reports, and expert opinions

PECO search guide. Population. School-age children (6–14 years old).

Exposure. Predictors or determinants of stunting. The determinants are characteristics or

exposures that increase the likelihood of stunting among school-age children. Those factors

include residence site, educational status of mothers or caregivers, sex of the child, age of the

child, and household food security status.

Comparison. The reported reference group for each determinant or associated factors in

each study (e.g. stunting in children residing in an urban area versus rural area, children from

food secured versus food in secured households).

Outcome. We will include studies that assess the prevalence of stunting and its determinants

among school-age children in Ethiopia.

Searching strategy. Preferred Reporting Items for Systematic Reviews and Meta-Analysis

will be used for the preparation and presentation of this meta-analysis. Online databases (Med-

line, PubMed, Scopus, and Science direct), Google, Google Scholar, and other grey literature

will be used to search articles until June 2020. The searching strategy for PubMed online data-

base is added as a supplementary file with this protocol (Additional file 2 in S1 File). Snowball-

ing will be used to screen the references of identified articles for possibly relevant studies.
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Studies identified by our database searching strategy will be retrieved and managed using End-

note X8 software [22].

Medical Subject Heading (Mesh), keywords, and free text search terms will be used. As the

search terms, we will include alternative terms for stunting and will combine them using Bool-

ean operators

Search terms. Search (((“Stunting” OR “Stunt” OR “Growth and Development” OR

“Growth” OR “Body Size” OR “Body Height” AND “school-age children” OR “6–14 years old
children”) AND (Prevalence OR burden OR magnitude OR incidence) AND (predictors OR “risk
factors” OR determinants OR associated factors OR causes”) AND (Ethiopia OR Etiopia OR
Ethio)))

Outcome measurement. According to the WHO growth reference standard, Stunting is

defined as height for age Z (HAZ) scores below -2 Z-score value [2].

Selection of studies. Two authors (SB and AW) will review the studies, based on inclusion

and exclusion criteria. At the first stage, relevant articles will be considered based on their title.

Abstracts of these selected titles will be incorporated at the second stage. In the third stage,

the full-text screening will be conducted. In case, if articles are not open access, we will contact

the corresponding author at least three times. If the authors are not willing to provide the full

text, that specific article will be excluded from the study.

Studies that are approved by both authors in the review processes will be included. Any dif-

ferences in ideas will be resolved through discussion until an agreement is reached. A third

reviewer (NW) may be consulted if disagreement happens between the two reviewers. Lastly,

we will organize a final list of articles for data extraction

Data extraction and management. After all eligible articles are identified, two indepen-

dent reviewers (SB and DA) will extract the relevant data using an organized format on Micro-

soft Excel Spreadsheet.

Discrepancies between data extractors will be discussed to reach a consensus. If a consensus

cannot be reached, the authors will consult a third reviewer (NW). For each included article,

we will record the first author’s last name, year of publication, the setting where the study was

conducted, study design, study period, sample size, the response rate, the population, outcome

definition, comparison groups, and pertinent associated factors, and the effect estimate.

For prevalence studies, prevalence, the logarithm of prevalence, and SE of the logarithm of

prevalence will be calculated. Similarly, for determinants, OR, logarithms of OR, and SE of the

logarithms of OR will be calculated. For any difficulties that might be encountered during data

extraction, the corresponding author(s) will be communicated.

Quality assessments. The quality assessment will be conducted by five authors (SB, AW,

NW, KU, and DA) using the checklist of the JBI appraisal tool for cross-sectional, cohort, and

case-control studies (Additional file 3 in S1 File). This tool will include different questions

based on the study designs. For studies with cohort, case-control, and analytical cross-sectional

study designs, question items 10, 8, and 11 will be employed, respectively. For studies with

simple cross-sectional studies, a tool with nine-question items will be used. The tools have

‘Yes’ and ‘No’ types of questions and scores will be given 1 for ‘Yes’ and 0 for ‘No’ responses.

Scores will be summed and converted into a percentage.

Only studies that scored�50% will be considered for both systematic review and meta-

analysis of prevalence. For any scoring disagreements, which might happen between the

abstractors, the sources of discrepancy will be investigated through revision. If disagreements

persist, after the detailed review, the average scores of the reviewers will be calculated. In the

same way, for determinants, each determinant with the outcome variable will be critically eval-

uated. A similar cut-off point that we will be using for prevalence studies will be applied to

determinants of stunting.
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Data synthesis and analysis. The extracted data will be imported into STATA version

16 (Stata Corp LLC, Texas, USA) software. A Narrative description of the study population

will be performed. Tables and figures will be used to summarize the selected studies and

results.

The pooled prevalence of stunting among school-age children in Ethiopia will be demon-

strated using the random effect model [23]. The Freeman Tuckey variant of the arcsine square

root transformation of proportions will be used to avoid variance variability when controlling

proportions close to one [24]. We will assess heterogeneity by using the chi-squared test on

Cochran’s Q statistic with a 5% level of statistical significance [25] and I2 statistic test [26],

assuming that I2 value of 25%, 50%, and 75% is representative of low, moderate, and high het-

erogeneity, respectively [26]. If the heterogeneity is significant (I2 > 75%) and p-value < 0.05

will be declared as the presence of heterogeneity. Thus, subgroup analyses and meta-regression

will be performed to investigate sources of heterogeneity.

To identify influential studies, sensitivity analysis will be conducted [25]. Publication bias

will be examined by the visual inspection of funnel plots [27] and Egger’s test [28]. A p-

value < 0.10 will be considered indicative of statistically significant publication bias, if evi-

dence of publication bias present, thus the trim-and-fill (Duval and Tweedie’s) method will be

performed [29].

The existence of an association between the determinants and stunting will be estimated

based on the effect size. Then, the statistical significance level will be declared at a p-value of

less than 0.05.

Discussion

Stunting among children has lifelong implications, understanding the stunting status of chil-

dren will have far-reaching implications. Its outcomes not only cover the whole life but also

transferred from one generation to another [30].

In Ethiopia, the prevalence of stunting among school-age children ranges from 9.8% [11] to

48.1% [18]. This implies it is a major public health problem in the country, which affects the

health of children. So, designing and implementing different nutritional strategies and pro-

moting healthcare services is extremely mandatory to fire stunting problems in the country.

To understand this, estimating the prevalence of stunting at the national level and deter-

mining the pertinent common determinants using high-level evidence is imperative. There-

fore, this study will offer a summarizing finding.

As a limitation, heterogeneity is predictable in this meta-analysis as we will consider a vari-

ety of study designs and from different geographic areas of the country. The other limitation is

that the search strategy will be restricted articles published only in the English language but

there might be articles that published using another language. This systematic review considers

only observational studies and excludes randomized clinical trials and quasi-experimental

studies that are the gold standard.
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4. De Onis M., Blössner M., and Borghi E., Prevalence and trends of stunting among pre-school children,

1990–2020. Public health nutrition, 2012. 15(1): p. 142–148. https://doi.org/10.1017/

S1368980011001315 PMID: 21752311

5. Raiten D.J. and Bremer A.A., Exploring the Nutritional Ecology of Stunting: New Approaches to an Old

Problem. Nutrients, 2020. 12(2): p. 371.

6. World Health Organization. Proposed global targets for maternal, infant and young child nutrition. Sum-

mary of main issues raised and WHO responses. Geneva: World Health Organization. 2012 Feb 6.

7. Black RE, Bhutta ZA, Bryce J, Morris SS, Victora CG. The Lancet’s Series on Maternal and Child

Undernutrition. The Lancet. 2013; 2013:1–2.

8. Black RE, Allen LH, Bhutta ZA, Caulfield LE, De Onis M, Ezzati M, Mathers C, Rivera J, Maternal and

Child Undernutrition Study Group. Maternal and child undernutrition: global and regional exposures and

health consequences. The lancet. 2008 Jan 19; 371(9608):243–60. https://doi.org/10.1016/S0140-

6736(07)61690-0 PMID: 18207566

9. World Health Organization. Obesity: preventing and managing the global epidemic.2000

10. Dewey KG, Begum K. Long-term consequences of stunting in early life. Maternal & child nutrition. 2011

Oct; 7:5–18. https://doi.org/10.1111/j.1740-8709.2011.00349.x PMID: 21929633

11. World Health Organization. Childhood stunting: challenges and opportunities: report of a webcast collo-

quium on the operational issues around setting and implementing national stunting reduction agendas,

14 October 2013-WHO Geneva. World Health Organization; 2014.

12. Victora CG, Adair L, Fall C, Hallal PC, Martorell R, Richter L, Sachdev HS, Maternal and Child Undernu-

trition Study Group. Maternal and child undernutrition: consequences for adult health and human capi-

tal. The lancet. 2008 Jan 26; 371(9609):340–57. https://doi.org/10.1016/S0140-6736(07)61692-4

PMID: 18206223

13. Uauy R, Kain J, Corvalan C. How can the Developmental Origins of Health and Disease (DOHaD)

hypothesis contribute to improving health in developing countries?. The American journal of clinical

nutrition. 2011 Dec 1; 94(suppl_6):1759S–64S. https://doi.org/10.3945/ajcn.110.000562 PMID:

21543534

14. Ethiopian Demographic Health survey. Central statistical agency Addis Ababa. Ethiopia ICF Interna-

tional Calverton, Maryland, USA. 2012 Mar.

15. National Planning Commission. Growth and transformation plan ii (GTP II)(2015/16-2019/20). Addis

Ababa, Ethiopia, 2016

16. Federal Ministry of Health. National strategy for infant and young child feeding. Ethiopia: Addis Ababa.

2004.

17. Ethiopia Ministry of Health (EMoH). Program Implementation Manual of National Nutrition Program

(NNP)–I July 2008–June 2010. Addis Ababa, Ethiopia, 2008

18. Zelellw DA, Gebreigziabher BG, Alene KA, Negatie BA, Kasahune TA. Prevalence and associated fac-

tors of stunting among schoolchildren. Debre Markos Town and Gozamen Woreda, East Gojjam Zone,

Amhara Regional State, Ethiopia. 2013; 2.

19. Moher D, Liberati A, Tetzlaff J, Altman DG, Prisma Group. Preferred reporting items for systematic

reviews and meta-analyses: the PRISMA statement. PLoS med. 2009 Jul 21; 6(7):e1000097. https://

doi.org/10.1371/journal.pmed.1000097 PMID: 19621072

PLOS ONE A systematic review and meta-analysis protocol on stunting and its determinants among school-age children

PLOS ONE | https://doi.org/10.1371/journal.pone.0248390 March 18, 2021 6 / 7

https://doi.org/10.1017/S1368980011001315
https://doi.org/10.1017/S1368980011001315
http://www.ncbi.nlm.nih.gov/pubmed/21752311
https://doi.org/10.1016/S0140-6736%2807%2961690-0
https://doi.org/10.1016/S0140-6736%2807%2961690-0
http://www.ncbi.nlm.nih.gov/pubmed/18207566
https://doi.org/10.1111/j.1740-8709.2011.00349.x
http://www.ncbi.nlm.nih.gov/pubmed/21929633
https://doi.org/10.1016/S0140-6736%2807%2961692-4
http://www.ncbi.nlm.nih.gov/pubmed/18206223
https://doi.org/10.3945/ajcn.110.000562
http://www.ncbi.nlm.nih.gov/pubmed/21543534
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/pubmed/19621072
https://doi.org/10.1371/journal.pone.0248390


20. Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson GD, Rennie D, Moher D, Becker BJ, Sipe TA,

Thacker SB. Meta-analysis of observational studies in epidemiology: a proposal for reporting. Jama.

2000 Apr 19; 283(15):2008–12. https://doi.org/10.1001/jama.283.15.2008 PMID: 10789670

21. Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart LA. Preferred

reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015: elaboration and

explanation. Bmj. 2015 Jan 2; 349. https://doi.org/10.1136/bmj.g7647 PMID: 25555855

22. Testa J. The Thomson Reuters journal selection process. Transnational Corporations Review. 2009

Jan 1; 1(4):59–66

23. Berkey CS, Hoaglin DC, Mosteller F, Colditz GA. A random-effects regression model for meta-analysis.

Statistics in medicine. 1995 Feb 28; 14(4):395–411. https://doi.org/10.1002/sim.4780140406 PMID:

7746979

24. Nyaga VN, Arbyn M, Aerts M. Metaprop: a Stata command to perform meta-analysis of binomial data.

Archives of Public Health. 2014 Dec 1; 72(1):39. https://doi.org/10.1186/2049-3258-72-39 PMID:

25810908

25. Cooper H, Hedges LV, Valentine JC, editors. The handbook of research synthesis and meta-analysis.

Russell Sage Foundation; 2019 Jun 14.

26. Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-analysis. Statistics in medicine. 2002

Jun 15; 21(11):1539–58. https://doi.org/10.1002/sim.1186 PMID: 12111919

27. Liu JL. The role of the funnel plot in detecting publication and related biases in meta-analysis. Evidence-

based dentistry. 2011 Dec; 12(4):121–2. https://doi.org/10.1038/sj.ebd.6400831 PMID: 22193659

28. Egger M, Smith GD, Schneider M, Minder C. Bias in meta-analysis detected by a simple, graphical test.

Bmj. 1997 Sep 13; 315(7109):629–34. https://doi.org/10.1136/bmj.315.7109.629 PMID: 9310563

29. Duval S, Tweedie R. Trim and fill: a simple funnel-plot–based method of testing and adjusting for publi-

cation bias in meta-analysis. Biometrics. 2000 Jun; 56(2):455–63. https://doi.org/10.1111/j.0006-341x.

2000.00455.x PMID: 10877304

30. Tariku EZ, Abebe GA, Melketsedik ZA, Gutema BT. Prevalence and factors associated with stunting

and thinness among school-age children in Arba Minch Health and Demographic Surveillance Site,

Southern Ethiopia. PloS one. 2018 Nov 2; 13(11):e0206659. https://doi.org/10.1371/journal.pone.

0206659 PMID: 30388149

PLOS ONE A systematic review and meta-analysis protocol on stunting and its determinants among school-age children

PLOS ONE | https://doi.org/10.1371/journal.pone.0248390 March 18, 2021 7 / 7

https://doi.org/10.1001/jama.283.15.2008
http://www.ncbi.nlm.nih.gov/pubmed/10789670
https://doi.org/10.1136/bmj.g7647
http://www.ncbi.nlm.nih.gov/pubmed/25555855
https://doi.org/10.1002/sim.4780140406
http://www.ncbi.nlm.nih.gov/pubmed/7746979
https://doi.org/10.1186/2049-3258-72-39
http://www.ncbi.nlm.nih.gov/pubmed/25810908
https://doi.org/10.1002/sim.1186
http://www.ncbi.nlm.nih.gov/pubmed/12111919
https://doi.org/10.1038/sj.ebd.6400831
http://www.ncbi.nlm.nih.gov/pubmed/22193659
https://doi.org/10.1136/bmj.315.7109.629
http://www.ncbi.nlm.nih.gov/pubmed/9310563
https://doi.org/10.1111/j.0006-341x.2000.00455.x
https://doi.org/10.1111/j.0006-341x.2000.00455.x
http://www.ncbi.nlm.nih.gov/pubmed/10877304
https://doi.org/10.1371/journal.pone.0206659
https://doi.org/10.1371/journal.pone.0206659
http://www.ncbi.nlm.nih.gov/pubmed/30388149
https://doi.org/10.1371/journal.pone.0248390

