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ABSTRACT Stunting among children under five years of age negatively impacts their health and overall development,
including their cognitive development in the short and long term. Databases from 2012 to 2022 in PubMed, ProQuest
and Google Scholar were systematically reviewed. The selection of eligible studies was conducted according to
PRISMA. From 23.625 articles, 12 articles were eligible to be reviewed. From meta-analysis, stunting children have
I.Q. scores 2.14 times lower than children who are not stunting, and the results are statistically significant (aOR=2.14;
95% CI=1.14 to 4.01; p=0.02). It was concluded that stunting hurt children’s cognitive abilities, which resulted in a lack
of  I.Q.
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     INTRODUCTION

Stunting is defined as failure to achieve linear
growth potential as indicated by HAZ less than -2
S.D by the current growth reference due to subop-
timal health and nutritional status (WHO 2013).
Stunting in children is a severe problem because it
is associated with a greater risk of morbidity and
mortality, obesity and non-communicable diseas-
es in the future, short adulthood, poor cognitive
development, and lower productivity and income
(Fikawati and Sandra 2017).

Stunting due to chronic malnutrition has short
and long-term negative consequences if not treat-
ed early. Stunting children do not reach their full
developmental potential, leading to poorer cogni-
tive performance and educational achievement than
their well-nourished peers (Rakotomanana et al.
2016). Malnutrition is the cause of 3.1 million child
deaths every year, or 45 percent of all child deaths
(Black et al. 2013).

According to the World Health Organisation
(WHO), stunting among children under five is a pub-

lic health problem if the prevalence is 20 percent or
more. Globally, around 162 million children under
five are stunting. About 3 out of 4 stunting children
worldwide are in Sub-Saharan Africa, while 40 per-
cent and 39 percent are in South Asia (WHO 2018).

According to WHO, health problems in soci-
ety can be considered chronic if stunting preva-
lence is more than 20 percent. That is, nationally,
the stunting problem in Indonesia. Indonesia is
classified as regular, especially in 14 provinces
whose prevalence exceeds national figures. Chil-
dren who experience stunting impact growth, which
is impeded and irreversible. The effects of stunting
can last a lifetime and influence the next generations
(UNICEF 2020).

According to WHO, stunting can lead to in-
creased incidence of illness and death, no optimal
cognitive development or intelligence, motor and
verbal, and increased health costs in the short term.
The long-term impact of the length of stunting is a
body posture that is not optimal in adulthood and
an increased risk of obesity and other degenera-
tive diseases, a decline in reproductive health, no
optimal learning capacity and performance during
the school period, and not at its maximum produc-
tivity and work capacity (Ministry of Health Re-
public Indonesia 2016). Due to stunting, children
have a low level of intelligence, which can hinder
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economic growth, poverty increase, and inequality
in a country (Basri 2018).

One of the effects of stunting is not optimal for
children’s cognitive abilities, affecting their life.
According to Yusuf, cognitive ability is the ability
of children to think more complexly and do reason-
ing and solve problems, and developing cognitive
skills will make it easier for children to master gen-
eral knowledge. It will allow children to function
normally in life and socialise (Yusuf 2010).

Stunting is a complex problem caused by sev-
eral direct or indirect factors. UNICEF reveals fac-
tors that cause stunting. The direct factors are lack
of nutritional intake and disease, especially infec-
tious disease. While family food security, parent-
ing style, family eating patterns, environmental
health, and health services result in stunting indi-
rectly. The underlying causes of all factors are edu-
cation, poverty, disparity, socio-cultural, government
policies, and politics (Stewart et al. 2013; Trihono
2015; Beal et al. 2019).

Maternal health influences the health of the
children to whom they were born. The process of
stunting starts from the preconception period (Di-
rector General of Public Health, Ministry of Health
RI 2018). As a result, the mother suffers from
malnutrition and anaemia, as when pregnant, the
mother’s nutritional intake is insufficient (Sembiring
et al. 2018; Castro et al. 2021).

Objectives of the Study

This study aims to examine a systematic re-
view and meta-analysis of the effects of stunting
on children’s cognitive development.

METHODOLOGY

This study is a systematic review and meta-anal-
ysis to relate stunting to children’s cognitive devel-
opment. This research is guided by PRISMA (Pre-
ferred Reporting Item for Systematic Review and

Meta-Analysis). PRISMA helps to ensure clarity
and transparency in reporting systematic reviews.
This study’s analytical methods and inclusion crite-
ria were specified and documented in the protocol.

Search Strategy

A literature search uses the keywords “stunt-
ing AND cognitive development OR growth”
through search engines in various databases, such
as PubMed, ProQuest and Google Scholar. The
literature search was carried out from April 2022 to
June 2022.

Sample

The sample in this study comprises articles that
are relevant to the study objectives, with the fol-
lowing inclusion criteria are:

1. Stunting measurement using measurement
anthropometry according to WHO criteria

2. Cognitive development measuring tools use
standard measuring tools in each country to
assess children’s growth and development

3. The full text of the examination must be avail-
able in English and Indonesian

4. The articles considered for the study were
from the year 2012 to 2022

5. Articles should be in full text and open access
6. Performed analysis test until (OR)

Extract Data

Data extraction is done by reading the article’s
title with items viewed with the PICOS format used as
the basis to conduct the systematic review (Table 1).

Selection Process

Data selection and analysis were carried out
through a literature search with article filters dur-
ing the year 2010-2021 and full text obtained from

Table 1: PICOS format

Criteria (PICOS) Inclusion Exclusion

Population Pre and school age children with stunting children Children < 1 years
Intervention - -
Comparison Normal children or without comparison -
Outcome Cognitive development -
Study design Cross-sectional, case-control, cohort The systematic review, meta-analysis,

  qualitative
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23,625 PubMed (3.072), Proquest (3.653), and Goo-
gle Scholar (16.900) articles. A total of 20,089 irrele-
vant, potentially relevant articles were screened
based on inclusion and exclusion criteria, of which
3.358 do not match the criteria. Twelve papers were
tested for feasibility by reading them systematical-
ly. The aims, methods and results of all 12 articles
were summarised to identify the association be-
tween stunting on cognitive development. For an over-
view of the data, the selection process is described in
Figure 1.

Data Analysis

This research analysed a meta-analysis test and
data using RevMan 5.3. The strength of the asso-
ciation between cognitive development and stunt-
ing was determined by the odds ratio (OR) with a 95
percent confidence interval (CI). A random-effects
model was used to analyse if I2 > 50 percent and a
fixed effect if I2 <50 percent. The Z test with P< deter-
mined the significance of the overall effect (OR) 0.05.
The degree of heterogeneity was estimated using
the Chi2 estimator, the test for heterogeneity, and

the I2 statistic. Q tests with P<0.05 and I2 statistic >
50 percent were considered heterogeneous.

RESULTS

The study selection begins by entering key-
words and filtering existing titles and abstracts
according to predetermined criteria. Publications
are included if they are written in English or Indo-
nesian and published in a peer-reviewed journal.
Furthermore, publications are from 2012 to 2022
with related search terms in the title, abstract and
keywords. All publications deemed potentially rel-
evant are retained, and the full text was reviewed
for eligibility. Disagreements are resolved through
discussions to reach a final decision by the re-
viewer. Finally, articles that do not meet the criteria
are dropped. From article search to data extraction,
12 articles were most compatible with the search
criteria. The articles included in the systematic re-
view are by Poh et al. (2013), Miller et al. (2015),
Pantaleon et al. (2016), Haile et al. (2016), Probosiwi
and Nugroho (2017), Kang et al. (2018), Nahar et al.
(2019), Ekholuenetale (2020), Ernawati et al. (2020),

Fig. 1. Selection process
Source: Authors
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Indah et al. (2020), Mireku et al. (2020) and Oumer
et al. (2022). All of them use cross-sectional and
case-control approaches and explain the relation-
ship between stunting and children’s cognitive
development.

Meta-analysis of 12 articles showed a hetero-
geneity value of I2 = 99 percent. The analysis mod-
el used was a random effect. The Forest plot shows
that stunting children get I.Q. scores 2.14 lower
than children who are not stunting, and the results
are statistically significant (aOR= 2.14; 95% CI=
1.14 to 4.01; p= 0.02). The funnel plot shows that
there is a potential for publication bias, which is
indicated by the overestimate effect, which is char-
acterised by an asymmetric distribution between
plots (7 plots on the right, 4 plots on the left, and 1
plot touches the vertical line).

DISCUSSION

Children who experience stunting can affect
their cognitive development. It can be seen in the
size of the heads of children who have stunted
smaller head sizes, so it is associated with brain
volume and thinking power. Stunting children have
a high number of brain cells reduced, and there is
immaturity and biochemical imperfections in the
brain. This situation can affect the development of
children’s intelligence. Children who experience
stunting are predicted to experience high perfor-
mance and poor cognitive and psychological abili-
ties later in life. It is due to insufficient brain develop-
ment (neurodevelopment), affecting the child’s thinking
and emotional abilities (Beckmann et al. 2021).

Stunting is caused by chronic nutrient intake
malnutrition, which can cause disturbances in
growth and development. The impact of malnutri-
tion in children causes decreased brain develop-
ment, which can also impact children’s intelligence
(Ekholuenetale 2020). In the brain’s nervous sys-
tem, there are synaptic disorders and synaptic neu-
rotransmitter disorders, slowing myelination, and
overall there is a decrease in the production of
dendritic brain development. Malnutrition in in-
fancy can affect the central nervous system (CNS)
and is related to the structural development of the
central nervous system and the development of
the neurotransmitter system (Mireku et al. 2020).

Results of a literature review from 12 journals
show that stunting children get I.Q. scores 2.14
times lower than children who are not stunting. In F
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the research by Miller, it was found that severely
stunting children with Z-score < -3SD of long in-
dex body or height according to the child’s age
hurt the child’s development based on the Early
Childhood Development Index (ECDI) (OR=0.75;
95% CI=0.67-0.83) (Miller et al. 2015). In line with
Haile’s research, which found significantly posi-
tive relationship statistics between the correlation
of all test scores and cognitive and academic
achievement as seen from maths scores (P<0.05)
(Haile et al. 2016). Research by Ekholuenetale
showed that children with stunting decreased by
7 percent cognitive development compared to chil-
dren who are not stunting (Ekholuenetale 2020). In
a study by Pantaleon, 12 percent of children who
are stunting are more likely to have a lack of cogni-
tive development than 8 percent of children who
did not (Pantaleon et al. 2016).

The researcher, Sandjaja, shows that children
with a Z value low score according to BB/U are
likely to have a non-verbal I.Q. < 89. Likewise, chil-
dren with BMI/U and Low TB/U have the oppor-
tunity to have a non-IQ verbal < 89 compared with
children who are not experiencing stunting. Chil-
dren who experience stunting in the first two years
of life likely have an I.Q. < 89 compared to children
who are not stunting (Poh et al. 2013). Meanwhile,
according to Aurora, stunting children have I.Q.
scores that are 4.57 times lower than those of chil-
dren who are not stunting, where the child is stunt-
ing with I.Q. scores below average for as many as
48 children (64%). While for children who are not
stunting, the average I.Q. score is above 72 per-
cent, and the average I.Q. score at the bottom is 28
percent (Indah et al. 2020).

Research conducted by Woldehanna stated
that children with stunting score 16.1 percent low-
er on the Picture Peabody Vocabulary Test (PPVT)
and 48.8 percent lower in quantitative assessment
tests at the age of eight (Woldehanna et al. 2018).
Furthermore, other research conducted by Picauly
and Toy on schoolchildren in Kupang and East
Sumba shows that students with stunting have
poorer learning achievement. In contrast, more non-
stunting students have good learning achieve-
ments. Therefore, it could be concluded that chil-
dren who experience stunting will experience bot-
tlenecks in the process of thinking and memory,
impacting the lack of learning achievement (Picauly
and Toy 2013).

Stunting has biological implications for the
brain’s neurological development to decline in cog-
nitive values that impact the lack of learning
achievement. Stunting is a long process starting
from the preconception period, where maternal
health dramatically affects the unborn child’s
health. Stunting is not only a problem of malnutri-
tion but a multi-factor and multi-sector problem
(Stewart et al. 2013).

CONCLUSION

Of all the literature that has been reviewed, it
can be concluded that stunting negatively influ-
ences children’s cognitive abilities, such as lower
I.Q. and academic achievement. Results of a litera-
ture review from 12 journals show that stunting
children get I.Q. scores lower than 2.14 times com-
pared to children’s I.Q. who are not stunting. It is
necessary to cooperate from various sectors so
that healthy children will be formed to become the
next generation of quality.

RECOMMENDATIONS

To prevent stunting, parents must fulfil their
child’s nutritional needs, provide exclusive breast-
feeding for six months, and conduct early detec-
tion by regularly consulting and measuring their
child’s weight and height. For further researchers,
it is recommended to develop an instrument to
detect stunting from an early age so that preven-
tion can be given early and cognitive decline does
not occur in children.
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