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ABSTRACT

Background: Stunting is a condition where children's growth fails (body and brain growth) due to
malnutrition for a long time. The incidence of stunting in toddlers needs special attention because it
can hinder children's physical and mental development. This study aims to analyze and estimate the
effect of protected wells and the measles vaccine on the incidence of stunting in children under five,
with a meta-analysis based on primary studies conducted previously.

Subjects and Method: Meta-analysis was carried out in PICO format. Population: Children
under five. Intervention: Protected Wells and Measles vaccine status. Comparison: Unprotected
Well and Status not vaccinated against measles. Outcome: Stunting incidence. Article searches were
carried out using several databases such as Google Scholar, PubMed, Science Direct, and
Springerlink. The keywords used are "Protected well' AND Measles vaccine" AND "Stunting in
toddlers". Inclusion criteria for the included articles were full-text articles with a cross-sectional
design from 2015 to 2023. This study was conducted following PRISMA flow diagram guidelines.
Data was analyzed using the Review Manager 5.3 application.

Results: 12 cross-sectional studies from Asia and Africa were selected for meta-analysis. the total
sample was 48,128 toddlers. Protected well (aOR= 0.86; 95% Cl= 0.75 to 1.00; p= 0.040) and
measles vaccine (aOR= 0.59; 95% CI= 0.27 to 1.29; p= 0.190) reduce the risk of stunting in children
under five.

Conclusion: Protected wells and administering the measles vaccine reduce the incidence of
stunting in toddlers.
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BACKGROUND environment than those who experience

Nutrition is the foundation for a child's
survival and development. Children who
have adequate nutrition will have better
growth, development, and ability to learn,
play, be resilient, and participate in their
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malnutrition. Currently, many children do
not get the nutrition they need to survive
and thrive, especially the poor and most
vulnerable children. There are 1 in 3
children under 5 years old experiencing
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malnutrition such as stunting. Around 144
million children under 5 years old have a
height (short) inappropriate for their age
and low cognitive abilities (UNICEF, 2021).

The incidence of stunting in toddlers
needs special attention because it can
hinder children's physical and mental
development. Stunting is associated with an
increased risk of morbidity and death as
well as hampered growth of motor and
mental abilities. Toddlers or toddlers who
are stunted will have a lower level of inte-
lligence, making them more susceptible to
disease and potentially reducing production
levels in the future (Beal et al., 2018).

Toddlers who experience stunting
have a risk of decreased intellectual ability,
and productivity and an increased risk of
degenerative diseases in the future.
Stunting remains one of the most common
public health problems among children
under five years of age worldwide (Shegaw
et al., 2020).

The Global Nutrition Targets 2025
report estimates that around 171 million to
314 million children under five years old
experience stunting and 90% of them are in
Asian countries. Indonesia is included in 17
countries out of 117 countries that have
nutritional problems, namely stunting,
wasting, and overweight in children under
five. Riskesdas results show that the pro-
portion of stunting in Indonesia in 2007
decreased from 37.6% in 2010 to 35.8%,
which decreased by 1.2%, but in 2013 it
increased again to 37.2% and decreased to
30.8% in 2018 (Lukman, 2021).

Stunting in children under five years
of age is one of the most common nutritio-
nal problems faced by toddlers today.
Stunting affects 21.6% of children under
five years of age in 2022. This is different
from 2019 when stunting was 27.7%
(Ministry of Health of the Republic of
Indonesia, 2022).
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Several factors cause stunting in
children under five years of age, such as
maternal knowledge, LBW, the number of
more than 4 children in a household, and a
history of disease infection (Sulaiman et al.,
2021). One of the diseases that can cause
stunting that often attacks toddlers is
diarrhea. According to Pratama et al.
(2023), several factors that cause diarrhea
are not getting the rotavirus vaccine, exclu-
sive breast milk, and the mother's low edu-
cation level. Toddlers who have a history of
diarrhea have a greater risk of experiencing
stunting compared to children who do not
have a history of diarrhea (Firmansyah et
al., 2023).

Stunting is associated with a higher
risk of morbidity and mortality, as well as
impaired motor and brain development.
Because short people have a low optimal
body weight, stunting increases the risk of
obesity. an increase in weight of several
kilograms can cause a person's body mass
index (BMI) to rise above the normal range,
conditions of overweight and obesity that
persist for a long time will increase the risk
of degenerative diseases (Maywita, 2018).
Based on this background, this research
aims to analyze and estimate the effect of
protected wells and the measles vaccine on
the incidence of stunting in children under
five, with a meta-analysis based on pre-
viously conducted primary studies.

SUBJECTS AND METHOD

1. Study Design

Meta-analysis was performed with PRISMA
flowcharts using PubMed, Google Scholar,
ScienceDirect, and Spiringer Link data-
bases. The keywords used are "Protected
well" AND Measles vaccine" AND "Stunting
in toddlers". There were 12 studies with a
cross-sectional research design that met the
inclusion criteria. This study was conducted
by PRISMA (Preferred Reporting Item for
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Systematic Reviews and Meta-Analysis)

guidelines.

2. Steps of Meta-Analysis

1) Create research questions using the
PICO format, which involves defining the
Population, Intervention, Comparison,
and Outcome.

2) Searching for review of main articles
from various electronic and non-elec-
tronic databases

3) Screening articles with Critical Appraisal
assessment of primary research.

4) Performing data extraction and synthe-
size effect estimates using RevMan 5.4

5) Conducting interpretation and conclu-
sion of study results.

3. Inclusion Criteria

This research article is a full-text paper with

a cross-sectional study design that analyzes

the effect of protected wells and the measles

vaccine on the incidence of stunting. Ana-
lysis used multivariate with adjusted odds

ratio (aOR) and a confidence level of 95%.

The research subjects were toddlers.

4. Exclusion Criteria

Articles published other than in English,

non-cross-sectional study designs, and arti-

cles published before 2015.

Articles identified from database

5. Operational Definition of Variables
Stunting: is a condition of growth failure
in children (body and brain growth) due to
malnutrition for a long time.

Protected well: is a means to tap and
contain groundwater and aquifers that are
used as a source of raw water for clean
water or drinking water.

Measles vaccine: is an effort to increase a
person's immunity actively against a disease
so that at any time.

6. Study Instruments

The quality assessment in this study was
conducted using critical Appraisal sheet for
a cross-sectional study published by Murti
in 2023.

7. Data Analysis

Data analysis using a RevMan 5.3. Forest
plots and funnel plots are used to determine
the size of relationships and heterogeneity
of data. Fixed effect models are used for
homogeneous data, while random effect
models are used for heterogeneous data
across studies.

searches (n=1,906)

A

Filtered articles (n= 1,253)

\ 4

Remove duplicate articles (n= 653)

Eligible full text articles (n= 80)

Issued article (n=1,173)
Irrelevant title= 743

Not an observational study= 205
Articles not in English 67
Articles not full text= 158

A 4

Articles included in the synthesis
for meta-analysis (n=12)

\ 4

Articles issued with filtered reasons (n= 68)
Data analysis is not multivariate= 26
Article does not include aOR= 30

Outcome is not a stunting event= 12

Figure 1. PRISMA flowchart
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1 studies in
. Asia

1

Figure 2. Map of the study area of the influence of protected wells
and Measles vaccine against stunting in children under five

RESULTS

The article search process is carried out
through databases which include PubMed,
Google Scholar, ScienceDirect, and Springer
Link. The article review process can be seen
in the PRISMA flow diagram in Figure 1.
Research related to the effect of protected

wells and the measles vaccine on the
incidence of diarrhea in toddlers consists of
12 articles. In Figure 2. that the research
articles taken as meta-analysis sources came
from the African Continent as many as 11
articles and from the Asian Continent as
many as 1 articles.

Table 1. The Critical Appraisal of Articles with a Cross-Sectional Study

Auth Criteria total

uthors (Year) ia 1b 1c 1d 2a 2b 3a 3b 4 5 6a 6b 7 ot
Afework et al. (2021) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Azmeraw et al. (2021) 2 2 2 1 2 2 2 2 2 2 2 2 2 25
Chirande et al. (2015) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Danso dan Appiah (2023) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Derso et al. (2015) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Mazengia at al. (2018) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Sahiledengle et al. (2023) 2 2 2 2 1 2 2 2 2 2 2 2 2 25
Sartika et al. (2021) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Sewnet at al. (2021) 2 2 2 1 1 2 2 2 2 2 2 2 2 24
Tariku et al. (2017) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Toma et al. (2023) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Woldeamanuel et al. (2019) 2 2 2 2 2 2 2 2 2 2 2 2 2 26

Description of question criteria:

1a. Is the population in the primary study
the same as the population in the PICO
meta-analysis?
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1b. Is the operational definition of the
intervention, i.e. exposed status in the
primary study the same as the defi-
nition intended in the meta-analysis?

207



Pramono et al./ Meta-Analysis of the Effect of Protected Well and Measles Vaccination on Stunting

1cC.

1d.

2a.

2b.

3a.

3b.

Is the comparison, i.e. unexposed
status used by the primary study the
same as the definition intended in the
meta-analysis?

Are the outcome variables studied in
the primary study the same as the defi-
nitions intended in the meta-analysis?
In analytical cross-sectional studies,
did researchers randomly select
samples from the population (random
sampling)?

Alternatively, if in an analytically cross-
sectional study, the sample was not
randomly selected, did researchers
select the sample based on outcome
status or based on intervention status?
Were both exposure and outcome vari-
ables measured with the same instru-
ments in all primary studies?

If variables were measured on a cate-
gorical scale, were the cutoffs or cate-
gories used the same across primary
studies?

If the sample was not randomly
selected, had the researcher made
efforts to prevent bias in choosing the
study subject? For example, selecting

6a.

6b.

subjects based on outcome status was
not affected by exposure status (inter-
vention), or in selecting subjects based
on exposure status (intervention) was
not affected by outcome status.
Whether the primary study researcher
has made efforts to control for the
influence of confusion (e.g., performing
a multivariate analysis to control for
the influence of several confounding
factors)

Did the researchers analyze the data in
this primary study with multivariate
analysis models (e.g., multiple linear
regression analysis, multiple logistic
regression analysis)

Whether the primary study reports
effect size or the association of the
results of the multivariate analysis
(e.g., adjusted OR, adjusted regression
coefficient)

Is there no possibility of a conflict of
interest with the research sponsor,
which causes bias in concluding
research results?

Description of Scoring:
Yes=2; Hesitate=1; No=0

Table 2. PICO table summary of cross-sectional articles of primary study sources

with sample size (n= 48,128)

Author (year) Country Sample P I C o
Afework et al. Ethiopia 767 Toddler Vaccine Not Vaccinated  Stunting
(2021) Status Status
Azmeraw et al. Ethiopia 845 Children aged  Protected Unprotected Stunting
(2021) 6 to 59 months Wellsand Wells and

Vaccines  Unvaccinated
Chirade et al. Ethiopia 7,324  Children o to Protected Unprotected Stunting
(2015) 59 months Wells Wells
Derso et al. (2015) Ethiopia 587 Children aged  Protected Unprotected Stunting

6 to 24 months Wells Wells

Danso and 240 Children aged  Vaccine Not Vaccinated  Stunting
Appiah (2023) Ghana 1to 5 years Status
Mazengia et al. Ethiopia 802 Children aged  Protected Unprotected Stunting
(2018) 5to 15 years Wells Wells
Sahiledengle et al. Ethiopia 33,650 Agechildoto Protected Unprotected Stunting
(2023) 59 months Wells and Wells and

Vaccines  Unvaccinated
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Author (year) Country Sample P I C (0]
Sartika et al. Indonesia 599 Children aged  Vaccine Not Vaccinated  Stunting
(2021) o to 15 months Status
Sewnet et al. Ethiopia 275 Toddler Vaccine Not Vaccinated
(2021) Status Stunting
Tariku et al. Ethiopia 1,295  Mother and Protected Unprotected Stunting
(2017) Child aged 6 to  Wells Wells

59 months
Toma et al. Ethiopia 717 Children aged  Protected Unprotected Stunting
(2023) 6 to 50 months Wells Wells
with stunting
Woldeamanuel et  Ethiopia 1077 Children aged  Protected Unprotected Stunting
al. (2019) 5 years Wells Wells
Table 3. Adjusted odds ratio data on the effect of protected wells on stunting

CI 95%
Author (Year) aOR Lower Limit Upper Limit
Azmeraw et al. (2021) 0.71 0.35 1.44
Chirade et al. (2015) 0.79 0.68 0.92
Derso et al. (2015) 0.82 0.54 1.25
Mazengia et al. (2017) 0.71 0.54 0.93
Sahiledengle et al. (2023) 1.11 0.90 1.37
Tariku et al. (2017) 1.08 0.85 1.37
Toma et al. (2023) 0.91 0.64 1.29
Woldeamanuel et al. (2019) 0.68 0.50 0.92

Odds Ratio Odds Ratio

Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Chirande etal, 2014 -0.2357 00765 204%  0.79[0.68 092 2015 —
Tariku etal, 2017 0077 01222 152%  108[0.85,1.37] 2017 — T
Derso etal, 2017 01885 01 B2%  082[054,1.25 M7 —
Mazengia et al, 2018 03425 01396 135%  071[044,093] 2018 —_—
WWaldeamanuel and Tesfaye, 2019 -0.3857 01469 120%  0EB(0A0, 082 2M49 I —
Azmeraw et al, 2021 0425 03609 36% 071035144 2011
Toma etal, 2023 -0.0943 01796 103%  091[0.64,1.29) 2023 L R
Sahiledengle etal, 2023 01044 0407 168%  11[080,1.37] 2023 T
Total (95% CI 1000%  0.86[0.75,1.00] o
Heterogeneity: Tau?= 0.02; Chi= 14.84, df=7 (P = 0.04) F= 53% 0?5 D?T 115 5

Testfor overall effect 7= 202 (F=0.04)

Protected Source of Drinking Water No Prutectéd Source of Drinking Water

Figure 3. Forest well plots protected against stunting

Figure 3 shows protected wells reduce the
risk of stunting in children under five by
0.86 times compared to unprotected wells,
and the effect was statistically significant
(aOR= 0.86; CI 95%= 0.75 to 1.00; p=
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0.040). The heterogeneity of effect esti-
mates between studies is quite large (I2
53%). Thus, the calculation of the average
effect estimation is carried out with the
Random Effect Model (REM) approach.
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Figure 4. Funnel plot of the effect of protected wells on stunting events

Figure 4 shows a slightly greater distri-
bution of effect estimates located on the left
than to the right of the average vertical line
of effect estimates, thus indicating a slight
publication bias. Because the distribution of

the effect estimate is more to the left of the
average vertical line which is also the same
as the location of the diamond in the forest
plot which is also located on the left, the
publication bias somewhat overestimates.

Table 4. Adjusted odds ratio data on the effect of measles vaccine on stunting

incidence
95% CI
Author (Years) aOR Lower Limit Upper Limit
Afework et al. (2021) 0.57 0.57 0.37
Azmeraw et al. (2023) 0.80 0.80 0.23
Danso and Appiah (2023) 1.19 1.19 0.89
Mazengia et al. (2018) 0.18 0.18 0.09
Sahiledengle et al. (2023) 0.18 0.18 0.09
Sartika et al. (2021) 0.41 0.41 0.17
Sewnet at al. (2021) 2.86 2.86 2.07
0Odds Ratio 0Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI Year IV, Random, 95% CI
Mazengia and Biks, 2018 17148 03537 14.3%  0.18[0.09,0.36) 2018 —
Sewnet etal,, 2021 1.0508 01648 156%  2.86[2.07,3.85 2021 -
Afework e al, 2021 -05621 02205 15.3%  0.57[0.37,0.88) 2021 —
Sartika et al., 2021 -0.8916 0.4492 134%  0.41[0.17,0.99) 2021 —
Sahiledengle etal., 2023 17148 03537 14.3%  0.18[0.09,0.36) 2023 —
Danso and Appiah, 2023 0174 01482 167%  1.19[0.89,1.59) 2023 -
Azmeraw et al,, 2023 02231 0636 11.4%  0.80[0.23,2.78) 2023 —
Total (95% Cl) 100.0%  0.59[0.27,1.29] e
Heterogeneity: Tau*= 0.99; Chi*= 99.50, df= 6 (P < 0.00001); F= 94% IJ:.1 150 100{

Test for overall effect: Z=1.33(P=0.19)

Vaccine Status No Vaccine Status

Figure 5. Forest Plot of the effect of measles vaccine on stunting
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Figure 5 shows the effect of the measles
vaccine on stunting risk in children under
five. Vaccine administration reduces the
risk of stunting in children under five
although it is not statistically significant.
Children under five who were vaccinated at
the time of infancy had a risk of stunting by
0.59 times compared to not being vacci-
nated (aOR= 0.59; CI 95%= 0.27 to 1.209;
p=0.190). The forest plot showed a consi-
derable heterogeneity of effect estimates

o SE(09[OR]

01T

oz

0.3

04T

0.5

between studies (I2= 94%). Thus, the
calculation of the average effect estimation
is carried out with the Random Effect
Model (REM) approach).

The funnel plot in Figure 6. shows the
effect of vaccination on stunting in children
under five. The distribution of effect esti-
mates is more or less balanced to the right
and left of the vertical line of the effect. This
meta-analysis does not show publication
bias.
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Figure 1. Funnel plot of alcohol consumption and osteoporosis in adults

DISCUSSION

Stunting is a condition of children who expe-
rience failure to grow in toddlers due to re-
peated infections, chronic malnutrition, and
lack of stimulation, especially in the golden
age so that children become short for their
age (Aryastami et al., 2017). In addition,
children who are stunted may continue and
are at risk of having a short body when
growing into adolescents (Mangesha et al.,
2020).

Globally, the prevalence of stunting is
22.9% or around 154.8 million children
under the age of 5 years suffer from
stunting. Stunting is mostly experienced by
children in poor and developing countries,
such as in South Africa at 18.6%, in Ethiopia

www.jepublichealth.com

at 26.4%, and in Nigeria at 22.2%. As many
as 6 million children in Latin America and
the Caribbean are stunted. The prevalence of
stunting in Asian countries also shows a
high prevalence such as India at 38.4%,
Pakistan at 45%, Bangladesh at 36.1%,
Malaysia at 20.7%, the Philippines and Thai-
land at 10.5%, then Indonesia at 30.8%
(Sartika et al., 2021).

Stunting is defined as the condition of
nutritional status of toddlers who have less
length or height according to their age. The
measurement is carried out using child
growth standards from WHO, if the z-score
value is less than -2 standard deviations
(SD) then it is categorized as stunting. From
various previous studies, it is stated that the
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determinants of stunting are very complex
such as economic conditions, sources of
drinking water, the number of children in a
family, low birthweight, vaccine administra-
tion, care visits to health care centers, food
intake, breastfeeding, infant pain, maternal
nutrition during pregnancy. Generally, these
various causes last for a long time (Ministry
of Health, 2016).

This systematic study and meta-ana-
lysis raised the theme of the effect of pro-
tected wells and measles vaccine on stunting
in toddlers. The dependent variable ana-
lyzed is the incidence of stunting. The inde-
pendent variables analyzed were the effect of
protected wells and measles vaccine.

1. The effect of protected wells on

stunting

A total of 8 cross-sectional observational
study articles as a source of meta-analysis of
the effect of protected wells on the incidence
of stunting in children under five. This study
showed protected drinking water sources
reduced the risk of stunting in children
under five by 0.86 times compared to un-
protected drinking water sources, and the
effect was statistically significant (aOR=
0.86; CI 95%= 0.75 to 1.00; p= 0.040).
Effect estimation between studies showed
high heterogeneity (I2= 53%; p= 0.040),
with the calculation of the average effect
estimation using the Random Effect Model
(REM) approach.

Children who get unprotected springs
are at risk of stunting. This is supported by
the study of Toma et al. (2015) in Ethiopia in
children aged 6 to 59 months, which found
that the factors causing stunting are un-
protected springs, protected water sources
will reduce the risk of stunting in children
(aOR= 0.91; Clg5%= 0.64 to 1.29; p=
0.040).

The results of this study are in line
with the study of Tariku et al. (2017), show-
ing that protected springs reduce the risk of
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stunting by 1.08 times compared to un-
protected springs (aOR= 1.08; CI 95%= 0.85
to 1.37; p= 0.040).

Sanitation and the availability of clean
water are very important in the growth of
children under five. The activity of microbial
pollutants in water will cause health pro-
blems in humans who consume it. Garbage
is one of the causes of water pollutants type
of dissolved or suspended solid material
pollutants, if the garbage disposal is close to
the water source it can pollute the water
there by reducing the physical value of the
water quality. Polluted water may contain
aged substances that cause diseases trans-
mitted indirectly, one of which is diarrhea
(Afework et al., 2021).

Puddles on the well floor can be a
nesting place for vectors, such as Aedes
aegypti mosquitoes which are intermediaries
or carriers of the dengue virus against the
human body to become dengue fever.
Toddlers who suffer from infectious diseases
such as dengue fever have a greater chance
of stunting (Sumarno and Syafiuddin,
2023).

2, The effect of measles vaccine on the

incidence of stunting

A total of 7 (seven) cross-sectional observa-
tional study articles as a source of meta-
analysis of the effect of Measles Vaccine on
the incidence of stunting in children under
five. Vaccine administration reduces the risk
of stunting in children under five although it
is not statistically significant. Children under
five who were vaccinated at the time of
infancy had a risk of stunting by 0.59 times
compared to not being vaccinated (aOR=
0.59; CI 95%= 0.27 to 1.29; p= 0.190).
Forest plots in this study showed a consider-
able heterogeneity of effect estimates
between studies (I2= 94%; p = 0.190). Thus,
the calculation of the average effect estima-
tion is carried out with the Random Effect
Model (REM) approach.
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Children who are not vaccinated in
their growth will increase the risk of stunting
at that age, this is in line with a study con-
ducted by Sewnet et al. (2021), that giving
vaccines will reduce the risk of stunting in
children by 2.86 times compared to children
who are not given vaccines (aOR= 2.86; CI
95%= 2.07 to 3.95; p= 0.050).

According to Dasalegn et al. (2016)
also conveyed the importance of vaccines in
child growth and development, that vacci-
nation is an effort to cause and increase
immunity to diseases in infants, done by
injection. Incomplete immunization causes
immunity. Toddlers become weak, making it
easy to get infectious diseases. Children who
have infections if left unchecked can be at
risk of becoming stunted.
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