JMCGH

Journal of Maternal and Child Health (2021), 06(01): 25-34
Masters Program in Public Health, Universitas Sebelas Maret

Research

Effects of Stunting on Child Development: A Meta-Analysis

Milatur Rosyidah?, Yulia Lanti Retno Dewi?), Isna Qadrijati?

DMasters Program in Public Health, Universitas Sebelas Maret
2)Faculty of Medicine, Universitas Sebelas Maret

ABSTRACT

Background: Stunting is a condition where
children under five have a low height for their
age. Stunted children under five have a nutritio-
nal deficiency (malnutrition), thus affecting the
maturity of nerve cells. In addition, they are
susceptible to developmental delays such as slow
motor movements, lack of intelligence, and slow
social response. This study aimed to analyze the
effect of stunting on child development based on
the results of previous studies.

Subjects and Method: This study was a syste-
matic review and a meta-analysis. The articles
were searched systematically and comprehen-
sively through several databases including Pub-
med, Science Direct, and Google Scholar publish-
ed from 2010 to 2020. It aimed to ensure the
relevance of current findings in the health con-
text and the possibilities for what would happen
ahead. Eligibility criteria were used to select
studies included in a systematic review/a meta-
analysis. The researcher provided eligibility crite-
ria using the PICO model. The population of this
study was children. The intervention was stunt-
ing. The comparison was non-stunting. The out-
come was child development. The article search

Cite this as:
Rosyidah M, Dewi YLR, Qadrijati I (2021). Effects of Stunting on Child Development: A Meta-Analysis. J Matern
Child Health. 06(01): 25-34. https://doi.org/10.26911/thejmch.2021.06.01.03.

Sl

was carried out for 2 weeks. The keywords were
"Association between stunting and delayed deve-
lopment regression”, "the effect of stunting on
development", "the relationship of stunting to
development"”, "stunting and development",
"stunted and development". The articles were
collected using PRISMA flow diagrams. The data
were analyzed using Review Manager (RevMan) 5
software.

Results: This study reviewed 5 articles. The
results showed that stunting increased the risk of
abnormal development in children (aOR=3.71;
95%CI=2.35 to 5.86; p=0.760).

Conclusion: Stunting increases the risk of
abnormal development in children.
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BACKGROUND

Children under five years of age, which is
often abbreviated as "balita" are children who
have reached the age of one year, or more
popularly known as children under five
(Ministry of Health, 2015). In the first five
years, there is a time where children are very
sensitive to the environment, walk quickly,
and can never repeat it, thus calling the Gol-
den Age. Development and growth at this
time need serious attention. Children under
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five will be more open to the learning process
but also very sensitive to the environment,
both supportive and unsupportive (Amir et
al., 2019).

According to BPS (Central Bureau of
Statistics), the children-under-five mortality
rate in 2012 was 34/1000 births (Basic
Health Research). In 2017, the Infant Morta-
lity Rate (IMR) was 111/1,000 live births
(Banyuwangi Health Office, 2019). In 2018,
the IMR was 138 people. This rate increased
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from the previous year (Banyuwangi Regency
Government, 2019).

Stunting problems in developing coun-
tries such as Indonesia will be a public health
problem that must be handled seriously and
continuously. Based on the stunting preva-
lence data for children under five collected by
the World Health Organization (WHO),
Indonesia was the third country with the
highest prevalence in the South-East Asia
Region (SEAR). The average prevalence of
stunting in children under five in Indonesia
in 2005-2017 was 36.4%. Based on the
results of Basic Health Research Data
(Riskesdas) in 2018, the prevalence of stunt-
ing in children under five reached 30.8%. It
showed that 1 of 3 children under five was
stunted. This rate did not meet the WHO
standard: the maximum limit of children
under five who were stunted by 20%, which
means that one-fifth of the total children
under five were stunted. The number of
children under five who were stunted in
Indonesia was quite high compared to the
prevalence in other developing countries
such as Africa 18.6% 12, Ethiopia 26.4 %,
Nigeria (22.2%), Malaysia 20%, and Thailand
10.5% (Ministry of Health RI, 2018).

Stunting is a condition where children
under five have a low height for their age.
This condition is measured by a length or
height that is more than minus two standard
deviations from the WHO median growth
standard for children. Stunting in children
under five is a chronic nutritional problem
caused by many factors such as socioecono-
mic conditions, maternal nutrition during
pregnancy, illness in infants, and lack of
nutritional intake in infants. Stunting in
children under five ahead will have difficul-
ties in reaching optimal physical and cogni-
tive development (Ministry of Health RI,
2018). Stunted children under five have an
insufficient nutritional intake, thus affecting
the maturity of nerve cells. In addition, they
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are susceptible to developmental delays such
as slow motor movements, lack of intelligen-
ce, and slow social response (Nurmalasari et
al., 2019).

During the last few years, study on
stunting with progress has been carried out
throughout the world, including in Indonesia.
Furthermore, in Indonesia, no one has con-
ducted a systematic review with a meta-ana-
lysis on the effect of stunting on child deve-
lopment. Based on the description above, the
authors were interested in conducting a
systematic review and a meta-analysis to
determine the effect of stunting on child
development because there were only several
studies conducted related to this study. This
study result was expected to help determine
the policies that should be carried out regar-
ding stunting and the development of child-
ren under five. Therefore, this study aimed to
analyze the effect of stunting on child deve-
lopment.

SUBJECTS AND METHOD

1. Study Design

This study was a systematic review and a
meta-analysis. The articles were searched
systematically and comprehensively through
several databases including: Pubmed, Science
Direct, and Google Scholar published in 2010
to 2020. The article search was carried out
for 2 weeks. The keywords were "Association
between stunting and delayed development
regression”, "the effect of stunting on develop-

ment", "the relationship of stunting to develop-

ment", "stunting and development", "stunted
and development".

2. Populationand Sample

Eligibility criteria were used to select studies
included in a systematic review/a meta--
analysis. The researcher provided eligibility
criteria using the PICO model. The popu-
lation of this study was children. The inter-

vention was stunting. The comparison was
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non-stunting. The outcome was child deve-
lopment.

3. Inclusion Criteria

The included criteria were full-text articles
with a cross-sectional design. The study sub-
jects were children under five with stunting.
The articles were published in English and
Indonesian language. The control group was
non-stunted children.

4. Exclusion Criteria

This study was conducted in a cohort, a case-
control. The children had congenital diseases.
The statistical results reported were not aOR.
5. OperationalDefinition of Variables

Stunting was a growth and development
disorder where children under five have a low
length or height for their age (I./A or H/A) by
looking at the z score. Development was an
increase in the ability of children under five
aged 12-60 months by looking at gross mo-

Articles identified

through database
(n=3310)

tor, fine motor skills, language, and social by
looking at the rate of their development
results.

6. Data Analysis

The data processing was carried out using the
Review Manager (RevMan 5.3) by calculating
the effect size and heterogeneity to determine
the study mode that was combined and form-
ed the final meta-analysis result.

RESULTS

The article search through the database by
journals is in Figure 1. Figure 2 shows the
areas where articles met the inclusion crite-
ria. The articles were in several regions in
Indonesia such as Sleman Yogyakarta, Cire-
bon City, West Java, Indragiri Hilir Riau
Regency, Karanganyar Regency, Central
Java, and Bekasi City, West Java.

Filtered articles
(n=2792)

A 4

Removed duplicate data (n=518)

A 4

Full articles that met
requirements (n=77)

\4

Excluded articles (n=2715)

Irrelevant titles=2208
Non-cross-sectional=82

Non-English or Indonesian articles =0
Non-full-text articles=15

A 4

Articles included in the
qualitative synthesis

(n=5)

\ 4

Articles included in the
qualitative synthesis of
meta-analysis (n=5)
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Full articles excluded with reasons
(n=72)

The outcomewas not development =44
The articles did not mention aOR=63

Figure 1 Flow chart of the review process
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1. Summary Source
There are 5 observational study articles as a source of a meta-analysis of the effect of stunting on child development.
Table 1. Primary study descriptions were included in the meta-analysis

Design
1%;:23)1‘ Country ofthe S P I C (0)
study
Probosiwi Indonesia  Cross- 106  Children Stunted boys and girls who Non-stunted children, male and Child
et al. (2017) sectional aged 12-60  visited the integrated health post, female, visited integrated health Development
months no abnormalities, no congenital post, no abnormalities, no congenital
infections, and no congenital infections, and no congenital
malformation malformation
Hiznietal. Indonesia Cross- 166  Children Stunted children raised by birth Non-stunted children raised by birth  Child
(2010) sectional aged 12-60  mother, no chronic diseases, no mother, no chronic diseases, no Development
months congenital malformation, no congenital malformation, no history
history of difficult labor of difficult labor
Syahrani Indonesia  Cross- 220  Children Stunted children who lived with Non-stunted children who lived with  Child
dan Mitra sectional aged 3-5 their parents, no chronic diseases, their parents, no chronic diseases, Development
(2019) years no congenital malformation no congenital malformation
Permatasari Indonesia Cross- 60 Children Children visited integrated health Children visited integrated health Child
(2013) sectional aged2 years post, no congenital malformation, post, no congenital malformation,no Development
no LBW and premature history, LBW and premature history, no
no history of difficult labor history of difficult labor
Amaliah et Indonesia Cross- 95 Children Stunted children who visited Non-stunted children who visited Child
al. (2016) sectional aged 6-23 integrated health post, had MCH integrated health post, had MCH Development
months book book

*Variables included in a meta-analysis study
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3310 articles were found at the beginning of
the search process. 2792 articles were found
after eliminating the duplicate articles. 77
articles met the criteria for further full-text
review. The articles that met the qualitative

2. Forest plot

criteria were re-reviewed. In the end, 5
articles met the quantitative criteria for a
meta-analysis of the effect of stunting on
child development.

Odds Ratio (Odds Ratio
Study or Subgroup log[Odds Ratio]  SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Amaliah etal 2016 11249 05588 17.5% 3.08[1.03,9.21] ——
Hizni etal 2010 08879 05068 21.2% 2.43(0.90,6.56) T
Permatasan 2013 22364 10111 5.3% 9.36[1.29,67.91)] —
Probosiwi etal 2017 1361 04327 291% 390(1.67,9.11) —
Syahrani dan Mitra 2019 15261 04511 268% 4.60(1.90,11.14] i
Total (95% C1) 100.0% 3.7 [2.35, 5.96] @
Heterogeneity: Chi*=1.89, df= 4 (P = 0.76); F= 0%

0006 01 1 10 200

Testfor overall effect Z= 5,61 (P <0.00001) non stunting

stunting

Figure 2. Forest plot of the effects of stunting
on child development

3. Funnel plot
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Figure 3. Funnel plotof the effects of stunting
on child development
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The interpretation of the results of the meta-
analysis showed that stunting increased poor
development by 3.71 times compared to non-
stunted children. It was statistically signi-
ficant (p= 0.760). The heterogeneity of the
data showed I2= 0%. Therefore, the distri-
bution of the data was homogeneous (fixed-
effect model). Based on Figure 3, there was a
publication bias characterized by the asym-
metry of the right and left plots, where 3
plots were on the right and 2 plots were on
the left. The plot on the left of the graph had
a standard error between 0.5 and 1 and the
plot on the right had a standard error
between o and 1.5. Bias also occurred from
an imbalance between the distance among
the studies on the right and left of the funnel
plot.

DISCUSSION

This study was a systematic study and a
meta-analysis. This study aimed to obtain
conclusions from the results of similar
studies regarding the effect of stunting on
child development. A study that discusses
data on stunting with progression was consi-
dered important because there were issues of
inconsistency/controversy with the results of
various studies/primary studies that have
been carried out. The number of relevant stu-
dies published and accessible was still few
and also had data access problems (data
duplication) (Murti, 2018). Most of the statis-
tical results reported were in the form of a
percentage or a crude odd ratio (cOR), where
most studies did not control for confounding
factors.

The confounding factor that affected
the relationship or effect of exposure on the
occurrence of disease estimated by the study
was not the same as the relationship or effect
that occurs in the target population, which
means the study results were invalid (Murti,
2018). This systematic study and a meta-
analysis used a study that controlled for con-
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founding factors coming from the inclusion
criteria namely multivariate analysis. The
statistical result reported was the adjusted
odd ratio (aOR).

The estimation of the combined effect
of stunting on development was processed
using the RevMan 5.3 application with the
generic inverse variance method. This me-
thod aimed to analyze data in the form of
rate, time-to-event, hazard ratio, ordinal
scale, adjusted estimate, difference of mean,
or ratio of mean.

The results of the systematic study and
a meta-analysis were presented in the form of
a forest plot and a funnel plot. The forest plot
described an overview of the information
from each of the studies examined in the
meta-analysis and estimation of the overall
results (Murti, 2018). The forest plot showed
visually the amount of variation (hetero-
geneity) in study results (Akobeng in Murti,
2018).

The funnel plot was a diagram in a
meta-analysis used to demonstrate possible
publication bias. The funnel plot showed the
relationship between the effect size of the
study and the sample size or standard error
of the effect size of the various studies exami-
ned (Murti, 2018).

The funnel plot shows visually the
amount of variation (heterogeneity) (Ako-
beng, 2005 in Murti, 2018). The funnel plot
showed the relationship between the effect
size of the study and the sample size of the
various studies examined. It could be mea-
sured in many different ways (Murti, 2018).
Stunting dan development
The results of a meta-analysis of 6 articles
regarding the effect of stunting on child deve-
lopment are summarized in a forest plot. The
forest plot in Figure 2 shows that children
who were stunted were 3.71 times more likely
to have abnormal development than children
who were not stunted. This result was statis-
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tically significant (aOR=3.71; 95%CI=2.35to
5.86; p=0.760).

This is in line with a study by Hairunis
et al., (2018) that children under five with
normal stature had a 3.3 times possibility of
having appropriate development compared
to stunted children under five. In children
under five, the aspect of growth and develop-
ment is one of the aspects that are taken
seriously because it explains the process of
forming a person, both physically and psy-
chosocially. The part of child development
consisted of gross motor skills, fine motor
skills, language and speech, and social/ per-
sonal independence (Hairunis et al., 2018).

Based on another study conducted by
Casale et al., 2014, stunting affected child-
ren's motor development. This study aimed
to contribute to the impact of undernutrition
in children by exploring the relationship
between stunting in early childhood and
measuring child development using longitu-
dinal data from a cohort study of children
born in Johannesburg, South Africa. This
study observed confounding factors that
control socio-economic status, various spe-
cial characteristics of children, home envi-
ronment, and nanny's suggestions. The re-
sults of the multivariate analysis showed that
stunted children aged 2 years did much
worse on measures that captured fine motor
skills and cognitive function (Casale et al,
2014).

Another study conducted by Amar-
anggani et al. in 2018 stated that stunting
was related to children's social-emotional
development. Children who were stunted
might lose curiosity about the environment.
Less optimal development of intelligence
affected the disruption of children's emotio-
nal intelligence and the loss of children's
curiosity about the environment, thus inhi-
biting the process of children's social deve-
lopment (Amaranggani et al., 2018).
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Another study conducted by Kang et al.
(2018) stated that stunting was related to
child development. Children who were
stunted had a greater risk of having subopti-
mal development than children with appro-
priate height for their age. Intervention that
increases linear growth and decreases stunti-
ng could have a positive effect on develop-
mental outcomes in infancy and early child-
hood. The integration of nutrition interven-
tions and strategies to increase stimulation
and early learning tended to have a synergis-
tic positive effect on early childhood develop-
ment and should be an investment priority in
the South Asia Region (Kang et al., 2018).

This meta-analysis concluded that
children who were stunted had 3.71 times the
risk of having abnormal development compa-
red to children who were not stunted (aOR=
3.71; 95%CI=2.35 to 5.86; p=0.760). This
meta-analysis combined 5 primary studies
using a cross-sectional design from Indonesia
(Sleman Yogyakarta, Cirebon, West Java,
Indragiri Hilir Riau Regency, Karanganyar
Regency, Central Java, and Bekasi City, West
Java).
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