Research

Open G) Access

Journal of Epidemiology and Public Health (2024), 09(01): 1-10
Masters Program in Public Health, Universitas Sebelas Maret

JSPH

Effect Size Estimation of Child Stunting
Determinants in Surakarta, Central Java

Jemmi Sastrawijayah?, Bhisma Murti?, Burhannudin Ichsan?

1 Masters Program in Public Health, Universitas Sebelas Maret
2) Faculty of Medicine, Universitas Muhammadiyah Surakarta

Received: 2 November 2023; Accepted: 10 December 2023; Available online: 16 January 2024

ABSTRACT

Background: Child growth is one of the public health indicators in monitoring the nutritional and
health status of a population. One of the nutritional problems that is of major concern is the
prevalence of stunting in toddlers. Stunting is still a problem in the world. This study aims to analyze
the reestimation of the magnitude of the determinant effect of stunting on children under five in the
city of Surakarta, Central Java.

Subjects and Method: This was a cross-sectional study conducted in Pajang and Sibela
community health centers (Puskesmas) in Surakarta, Central Java. Total sample of 200 children
under five was selected using fixed disease sampling, consisted of 50 stunted children and 150
normal children. The dependent variable was stunting. The independent variables were exclusive
breastfeeding, maternal height, maternal history of illness, maternal age at pregnancy, maternal
height, and family income. The data were collected using questionnaire and analyzed using a multiple
logistic regression.

Results: Maternal age >20 years (aOR= 0.19; 95% CI= 0.06 to 0.58; p=0.004), maternal height
>160 cm (aOR= 0.30; 95% CI= 0.12 to 0.74; p= 0.009), and family income high (aOR= 0.29; 95%
CI= 0.12 to 0.72; p=0.008) reduces the risk of stunting. Children under five who were not exclusively
breastfed (aOR= 27.06; 95% CI= 8.13 to 90.05; p <0.001) and frequent illness in mothers (aOR=
12.69; 95% CI= 4.59 to 35.10; p<0.001) increases the risk of stunting.

Conclusion: Maternal age >20 years, maternal height >160 cm, and family income high reduce the
risk of stunting. Children under five who were not exclusively breastfed and frequent illness in
mothers increase the risk of stunting.
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BACKGROUND is of major concern is the prevalence of

Child growth is one of the public health
indicators in monitoring the nutritional and
health status in a population (Atsu et al,
2017). One of the nutritional problems that
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stunting in toddlers. Stunting is still a pro-
blem in the world, especially in Indonesia,
which is proven by the height of Indonesian
teenagers which is still below WHO stan-
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dards (Ministry of Health of the Republic of
Indonesia, 2018). According to WHO (2020)
stunting is short or very short based on body
length/height for age less than -2 standard
deviation (SD) on the WHO growth curve
which occurs due to irreversible conditions
resulting from inadequate nutritional intake
and recurrent/chronic infections that occur
within 1,000 HPK.

The magnitude of the problem and
determinants of stunting starting from preg-
nancy, toddlerhood, school age, working
age, up to old age is a global concern for
future generations (TNP2K, 2017). Stunting
needs special attention and optimal preven-
tion because it has a significant impact on
the growth and development of children
under five, and has long-term impacts on
individual and social life, including lack of
cognitive abilities and growth barriers, re-
duced productivity and poor health condi-
tions, as well as increasing risk of degene-
rative disease.

Stunting that occurs under two years
of age causes reduced cognitive abilities
from childhood to adulthood and has an
impact on educational and economic status
at the individual, family, and community
levels (WHO, 2014). Efforts to prevent
stunting need to be made from an early age
to minimize the negative impacts of
stunting. The government has made efforts
to prevent stunting starting from the health,
education, sanitation, environmental, food
nutrition, social, and other sectors, all of
which are of course working hard to create
programs and interventions for the commu-
nity so that the target of reducing stunting
rates in Indonesia is quickly achieved.
(Syahida and Daliman, 2022).

In 2017, around 22.2% or 150.8
million toddlers suffered from stunting in
the world (Ministry of Health of the Re-
public of Indonesia, 2018). The results of
Basic Health Research (2018) in Indonesia
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show that the prevalence of stunting is
24.4%, this means that around 5.33 million
children are experiencing stunting in Indo-
nesia, which is only down 6% from 2022,
with the prevalence in 2022 being 30%. The
prevalence of stunting in Central Java in
2021 is 1 in 5 toddlers in Central Java expe-
riencing stunting or growth and develop-
ment disorders.

The city of Surakarta is often referred
to as a child-friendly city, however cases of
stunting in children still occur frequently.
Reporting from the Solopos newspaper on
May 18, 2022, it was stated that 1.87% of
babies or the equivalent of 494 babies in
Surakarta City would suffer from stunting in
2022. The Head of the Surakarta Family
Welfare Empowerment Team (TPPKK), ex-
plained that the stunting rate in Surakarta
City was in the second highest position in
Central Java after Tegal. The number of
stunting sufferers in the city of Surakarta
will be around 800 children under five in
2022. Various efforts have been made to
tackle and overcome the incidence of
stunting in the city of Surakarta, one of
which is by distributing multivitamins and
nutritious food to the community in the city
of Surakarta. Joint efforts are needed to
handle and prevent stunting (Suryani et al,
2022). Stunting is caused by multi-dimen-
sional factors (TNP2K, 2017). Many factors
influence the birth of a short child, and one
factor that needs to be considered is the
mother's age during pregnancy. Mothers
aged <20 years or >35 years have a high risk
of health threats and death to the mother or
fetus in her womb, both during pregnancy,
childbirth and postpartum (Lubis, 2013).
Blood circulation to the cervix and uterus at
<20 years of age is still not perfect so it can
disrupt the process of distributing nutrients
from the mother to the fetus in her womb
(Manuaba, 2012). The optimal reproductive
age for women is 20-35 years because at that
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age women are of childbearing age so they
have more energy (Monita et al, 2016). A
mother who becomes pregnant at the age of
<20 years does not have sufficient experi-
ence and knowledge to care for the preg-
nancy, and mothers who are too old (>35
years) when pregnant tend not to have the
enthusiasm to care for their pregnancy
(Chirande et al, 2015).

Stunting has an impact on children's
health. Children who are often sick have a
greater risk of stunting than normal
children. Children who suffer from illness,
especially infections, cause a decrease in
appetite so their nutritional intake cannot
meet the needs for tissue growth. This is
reinforced by the results of research by
Aramico (2016) which states that the
frequency and duration of illness is a risk for
stunting.

One of the risk factors for stunting
recorded by WHO is the mother's height.
The interaction between maternal height
and child growth is likely caused by genetic
and environmental factors monitored by the
mother, such as cleanliness, adequate nutri-
tional intake, and reproductive health.
Mothers with short stature may also have in-
adequate anatomical and metabolic systems
that can affect fetal health, such as lower
glucose levels or decreased energy and
protein. This condition can cause intra-
uterine growth restriction which also plays a
role in short stature in children (Manggala et
al, 2018).

Family income also has a relationship
with the incidence of stunting in accordance
with UNICEF's statement (2013) that one of
the root problems of baby growth and
development is the economic crisis. The
inability of the head of the family to meet the
baby's nutritional needs in terms of quantity
and quality has a negative impact on the
baby's nutrition. Based on research results
from Rahmad and Miko (2016), it is
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explained that 41.7% of toddlers with
stunting are in families with low incomes,
while 81.2% of toddlers with normal nutri-
tional conditions are in families with high
incomes.

Mother's milk (ASI) is the best food
that babies need (Andarwulan, 2019). The
first breast milk given to babies is called
colostrum which contains fat, protein and
can maintain the immune system so that
children have strong resistance to disease
(Fitri and Ernita, 2019). Breastfeeding can
be related to growth in body length in
children (Lufianti et al, 2020). Exclusive
breastfeeding is giving breast milk to babies
from birth for six months, without adding or
replacing it with food or formula milk or
anything else except medicine, vitamins and
minerals (Hidayatunnikmah et al, 2018).
After giving exclusive breastfeeding to a
baby, it does not mean that the mother stops
giving breast milk, but the mother still has to
breastfeed the baby for up to two years
(Deviatin, 2021). Exclusive breastfeeding for
babies can provide benefits for both mother
and baby. Breast milk is the best food, prac-
tical, economical, and has an ideal nutri-
tional composition that suits the needs and
digestive abilities of babies and breast milk
supports growth for babies, especially height
because breast milk calcium is more easily
absorbed than formula milk (Laila et al,
2020). This study aims to analyze the reesti-
mation of the magnitude of the determinant
effect of stunting on children under five in
the city of Surakarta, Central Java.

SUBJECTS AND METHOD

1. Study Design
This was a cross-sectional study carried out
in Sibela and Pajang community health
centers, in Surakarta, Central Java, from
May to June 2023.
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2. Population and Sample

Total sample of 200 children under five was
selected using fixed disease sampling, con-
sisting of 150 nomal height children and 50
stunted children.

3. Study Variables

The dependent variable was stunting. The
independent variables were exclusive breast-
feeding, maternal age at pregnancy, mater-
nal history of illness, maternal, and family
income.

4. Operational Definition of Variables
Maternal age pregnancy: the mother's
age at the time of pregnancy. A number that
represents the length of a person's life.
Maternal history of illness: is an illness
that has been or is currently suffering in the
last 6 months, including diarrhea/ respira-
tory tract infections.

Maternal height: is a measurement index
that is measured standing using anthropo-
metry.

Family income: is the average monthly
income to support family members/person
per month for each individual calculated by
averaging the income for the last 6 months.
Exclusive breastfeeding: children only
receive breast milk in the first 6 months of
life without additional food or other fluids
(including water, honey, formula milk, and
fruit) except medication.

Stunting: short stature that arises as a
result of prolonged malnutrition, which is
characterized by a short and very short body
condition by measuring height according to
age.

5. Study Instruments

Data were collected using a questionnaire.

6. Data Analysis

Stunting determinants were examined using
a multiple logistic regression.

7. Ethical Consideration

RESULTS

1. Univariate Analysis

The subjects in this study were some
toddlers in Surakarta City spread across 5
(five) sub-districts with the highest stunting
cases, namely Laweyan District 4.29% and
Jebres District 3.92%. The research subjects
were 200 people consisting of 50 stunted
toddlers as the case group and 150 non-
stunted toddlers as the control group.

In Table 1 it can be proven that the
variable maternal age (years) has a mean
value of 26.42 with a standard deviation of
6.05 a minimum value of 18 and a maximum
value of 39. The variable maternal height
(cm) has a mean value of 161.14 with a
standard deviation of 3.91 a minimum value
of 154 and a maximum value of 167 and
monthly family income (Rp) has a mean
value of 3,669,000 with a standard devi-
ation of 1,453,618 with a minimum value of
2,000,000 and a maximum value of
10,000,000, which means that the mean
value is greater than the standard deviation,
thus indicating that the results are quite
good. This is because standard deviation re-
flects very high deviations so that the distri-
bution of data shows normal results and
does not cause bias.

Table 1. Characteristics of continuous data of Toddler Samples in the Working
Area of Sibela Community Health Center and Pajang Community Health Center,

Surakarta City, Central Java (N=200)

Variables Mean SD Min. Max.
Maternal Age (Age) 26.42 6.05 18 39
Height (cm) 161.14 3.91 154 167

Family income per month (Rp)

3,669,000 1,453,618 2,000,000 10,000,000
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Table 2 shows that as many as 75% of
toddlers are at risk of stunting, 62.50% of
toddlers often get sick and 57.50% of

toddlers do not receive exclusive breast milk
for the first 6 months out of a total of 200
toddlers.

Table 2. Frequency distribution of sample characteristics

Characteristics Category Frequency (N) Percentages (%)
. Yes 50 25
Stunting No 150 75
. . Seldom 75 37.5
History of illness Often Jo5 62.5
Exclusive breastfeeding SI\(Ies 85 42:5
0 115 57-5

2. Multivariate Analysis

Table 3 showed results of multiple logistic
regression analysis of stunting determinants
at the Sibela and Pajang community health
centers.

Maternal aged >20 years increased the
risk of stunting 0.19 times compared to
those aged <20 years (aOR= 0.19; 95% Cl=
0.06 10 0.58; p= 0.004).

Mothers with frequent history of ill-
ness increased the risk of stunting 12.69
times compared to those without history of
illness (aOR= 12.69; 95% CI= 4.59 to 35.10;
p<0.001).

Maternal height =160 cm have
increased the risk of stunting 0.30 times
compared to maternal height <160 cm
(aOR= 0.30; 95% CI= 0.12 to 0.74; p =
0.009).

Children from families with high
income had lower risk of stunting compared
to those from low family income (aOR=
0.29; CI 95%= 0.12 to 0.72; p= 0.008).

Children under five who were not
exclusively breastfed had a risk of stunting
27.06 times compared to those who were
exclusively breastfed (aOR= 27.06; 95% Cl=
8.13 t0 90.05; p <0.001.

Table 3. The results of multiple logistic regression analysis of stunting determi-
nants at the Sibela and Pajang community health centers

Confidence Interval 95%

Variable aOR Lower Limit Upper P
Limit

Maternal age (=20 years) 0.19 0.06 0.58 0.004

History of illness (Frequent) 12.69 4.59 35.10 < 0.001

Maternal height (=160 cm) 0.30 0.12 0.74 0.009

Family income (=Rp 3.6 million) 0.29 0.12 0.72 0.008

Exclusive breastfeeding (No) 27.06 8.13 90.05 < 0.001

n Observations = 200
Pseudo R2 =42.44%
p < 0.001

DISCUSSION

1. Effect of maternal age at pregnancy
on stunting

The results of the analysis showed that there

was an effect of maternal age during preg-

nancy on the incidence of stunting. The

effect of maternal age during pregnancy on
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the incidence of stunting can be seen from
the results of the analysis which was stated
to be significant (aOR= 0.19; 95% CI= 0.06
to 0.58; p= 0.004), meaning that children
under five of mothers aged >20 years have a
risk of developing children under five.
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stunting 0.19 times compared to age <20
years.

Mothers under 20 years of age have
reproductive functions that are not yet fully
developed and cause low awareness of self-
examination and pregnancy. Mothers aged
between 15 and 19 years are more likely to
experience anemia, and are at higher risk of
having a fetus with stunted growth, pre-
mature birth and a higher infant mortality
rate (Cunningham, 2005). Meanwhile, for
women aged >35 years, a woman's repro-
ductive function has decreased compared to
normal reproductive function, resulting in
the possibility of complications and a higher
risk of experiencing obstetric diseases as
well as suffering from chronic diseases or
poor physical condition which shows a sig-
nificant increase in the incidence of hyper-
tension, diabetes mellitus, placental abrup-
tion, premature birth, stillbirth and placenta
previa, therefore it is not recommended to
undergo pregnancy and childbirth after the
age of 35 years (Siswosudarmo, 2008).

Research by Sani et al. (2019) explain-
ed that many factors influence a child's
growth and development, one of which is the
mother's age during pregnancy. In pregnan-
cies with the mother's age <20 years, there
will be competition for nutrition between the
mother and the developing fetus, which can
inhibit fetal growth and result in the baby
being born short.

2. Effect of maternal history of illness
on stunting
The results of the analysis showed that there
was an effect of illness history on the inci-
dence of stunting. The effect of a history of
illness on the incidence of stunting can be
seen from the results of the analysis which
stated it was significant (OR= 12.69; CI
95%= 4.59 to 35.10; p <0.001), meaning
that children under five with a history of
illness (often) had a risk of stunting 12.69
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times compared to children under five who
have no history of illness (rarely/never).

In line with the results of research by
Bening et al (2018), toddlers with a history
of ARI have an increased risk of stunting by
2.4 times, this is because the infection
causes a decrease in appetite and impaired
nutrient absorption, resulting in an increase
in metabolism accompanied by loss of
nutrients. Namangboling et al (2017) added
that a history of infectious diseases is the
dominant factor determining nutritional
status in children, because the presence of
infectious diseases causes children's health
conditions and nutritional status to decline.
Akombi et al (2017) revealed that recurring
fever and diarrhea resulted in nutrition that
should be used for growth and development
needs being affected, causing growth failure
including the risk of stunting.

3. Effect of maternal height on

stunting

The results of the analysis showed that there
was an effect of maternal height on the
incidence of stunting. The effect of maternal
height on the incidence of stunting can be
seen from the results of the analysis, which
was stated to be significant (OR= 0.30; 95%
CI= 0.12 to 0.74; p = 0.009), meaning that
mothers with a height >160 cm have a risk of
stunting for toddlers of 0.30. times com-
pared to mothers who have a height <160
cm. The results of this research are support-
ed by a study conducted by Kim et al (2017)
that mothers with short height have a risk of
stunting in children three times greater than
mothers who are taller. In line with the
study conducted by Rahman et al. (2017)
that short mothers have a 1.81 greater
chance of stunting in their children than
mothers of normal height.

Based on the description above, it can
be concluded that the mother's height
increases the likelihood of the child being
born. Genetic inheritance from the mother is
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directly passed on to the child. This is
significantly consistent, meaning that tall
mothers are more likely to have tall children
and conversely, short mothers are more
likely to have short children. Children's
growth is also influenced by external factors
such as adequate nutritional intake
(Desmon, 2017).

This research is further strengthened

by research conducted by Amin and Hadi
(2015) in research conducted on 252 re-
search subjects using logistic regression
statistical tests, the variable maternal height
made a significant contribution to the inci-
dence of stunting in toddlers aged 6-23
months. This research also shows that
genetic factors, especially parental height,
have an impact on the incidence of stunting,
namely the mother's height alone, while the
father's height does not have a significant
impact.
4. Effect of family income on stunting
The results of the analysis showed that there
was an effect of family income on the inci-
dence of stunting. The effect of family
income on the incidence of stunting can be
seen from the results of the analysis which
was stated to be significant (OR= 0.29; 95%
CI= 0.12 to 0.72; p = 0.008), meaning that
children under five from families with an
income of >Rp. 3.6 million have a risk of
developing children under five. stunting
0.29 times compared to children under five
from families with income < IDR 3.6
million.

The results of this research are sup-
ported by the results of research from
Nasikhah (2012) which shows that the level
of per capita income shown in spending on
shopping is a risk factor for stunting among
toddlers in East Semarang with an OR of
7.21. Similar research also states that
families with low food expenditure have a
6.35 times greater risk of experiencing
stunting than families with high expenditure
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(Annisa, 2012). According to Arifin (2004),
the greater the food expenditure in a house-
hold, the lower the household's food securi-
ty. This is associated with the ability to
access food. According to Berg (2010), in-
creasing expenditure on consumption is not
always followed by improvements in food
consumption patterns. A person tends to
spend most of his income on consumption
which does not necessarily reflect that what
he eats is of good nutritional quality. A
family's ability to buy food is not only
influenced by the amount of income but the
price of food ingredients. Some expensive
food ingredients tend not to be chosen and
purchased, so in families these types of food
are rarely served so that they still lack
nutritional needs

5. Effect of exclusive breastfeeding on

stunting

The results of the analysis showed that there
was an effect of exclusive breastfeeding on
the incidence of stunting. Children under
five who are not given exclusive breast milk
have a risk of stunting 27.06 times com-
pared to children under five who are given
exclusive breast milk. (OR= 27.06; 95% CI=
8.13 t0 90.05; p <0.001).

This is in line with Susin et al (2005),
who revealed that the lack of public
understanding about the benefits of breast
milk causes low exclusive breastfeeding
coverage and low family support, especially
from grandmothers. Grandmothers are
often seen as people who are experienced
and hold authority in the family and even
play an active role in making decisions about
breastfeeding and preserving the culture of
introducing additional foods early. WHO
recommends breastfeeding babies exclusive-
ly for up to the first 6 months and con-
tinuing with the addition of appropriate
complementary foods. However, globally
only 40% of babies aged less than 6 months
receive exclusive breast milk. This research
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reveals that exclusive breastfeeding is
influenced by family support and maternal
education. Mensah et al (2017) added that
there are other factors that influence ex-
clusive breastfeeding, namely the mother's
job and beliefs.

This research is further strengthened
by research conducted by Zomratun et al.
(2018) where one of the benefits of exclusive
breastfeeding is that it can support baby
growth, especially height because breast
milk calcium is absorbed more efficiently
than breast milk substitutes. Giving breast
milk and formula milk at the same time can
make babies more susceptible to disease be-
cause formula milk does not contain anti-

bodies as good as the antibodies in breast
milk.
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