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ABSTRACT

Background: Stunting is a very short body state in children that goes beyond the 2 SD deficit
below the child population height. Worldwide stunting affects about 162 million children under
five. Indonesia is included in 17 countries that have three nutritional problems in children under
five: stunting, wasting, and overweight. This study aimed to investigate the determinants of
stunting and child development in children under five.

Subjects and Method: This was a retrospective cohort study conducted at Mayangan and Jarak
Kulon Community Health Centers, Jombang, East Java, in Januari 2018. A total sample of 58
children were selected for this study by fixed exposure sampling. The dependent variables were
stunting and child development. The independent variables were birth-length, maternal age,
maternal height, maternal education, and family income. The data were collected by questionnaire.
Data on birth length was taken from maternal and child record at community health center. The
data were analyzed by path analysis model.

Results: The likelihood of good child development increased with maternal education (b= 1.08;
95% CI= 0.41 to 1.75; p= 0.001) and decreased with stunting (b= -0.78; 95% CI= -1.46 to -0.10;
p=0.025). The risk of stunting decreased with birth-length (b= -0.90; 95% CI= -1.60 to -0.21;
p=0.011) and maternal height (b=-0.92; 95% CI= -1.69 to -0.16; p=0.018). The risk of stunting
increased with maternal age <20 y.0. or >35 y.o. at pregnancy (b= 0.73; 95% CI= -0.03 to 1.46;
p=0.051). The likelihood of maternal age <20 y.0. or =35 y.o. at pregnancy decreased with higher
education (b=-0.75; 95% CI= -1.44 to -0.06; p=0.033). Birth-length increased with maternal
height (b= 1.07; 95% CI= 0.28 to 1.86; p= 0.008) and higher family income (b=0.93; 95% CI =
0.29 t0 1.57; p=0.004). Birth-length decreased with maternal age <20 y.0. or =35 y.o. at pregnancy
(b=-0.74; 95% CI= -1.48 t0 -0.01; p=0.047).

Conclusion: The likelihood of good child development increases with maternal education and
decreases with stunting. The risk of stunting decreases with birth-length and maternal height, and
increases with maternal age <20 y.0. or =35 y.o. at pregnancy.
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BACKGROUND malnutrition, including achieving the

Children growth is one of the indicators of
public health in monitoring the nutritional
and health status of a population (Atsu, et
al, 2017). In Sustainable Development
Goals (SDGs), one of the goals in the health
sector is the nutritional target of the
community by 2030, to end all forms of
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international target of 2025 for stunting
and wasting on children and overcoming
the nutritional needs of girls, pregnant and
lactating women, and the elderly.
Therefore, until now, stunting has become a
problem in the world, especially in
Indonesia which is proven by the fact that
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many Indonesian teenagers are still under
the WHO standard (Ministry of Health,
2015).

Stunting is a state indicated by a very
short body that goes beyond the 2 SD
deficit below the median length or height of
the population according to the Word
Health Organization (WHO). Stunting is
closely related to the toddler’s nutritional
status indicator based on the height / age
index, so it provides an indication of
chronic nutritional problems as a result of a
long condition. Socio-economic factors are
the factors that indirectly and fundamen-
tally influence the occurrence of stunting
(Armstrong et al., 2011) such as maternal
education, maternal height, income-related
poverty (Bove et al.,, 2012). The study
conducted by (Addo et al., 2013) connects
the height of the mother with the develop-
ment of children. Mothers with a height
<150 cm are more likely to have a short
child at the age of 2 years.

Not only the height of the mother,
(Win et al., 2013) mentions that pregnancy
in adolescents have a higher risk of
malnutrition than healthy adult women.
Women <20 years of age tend to give birth
prematurely and it will affect the height of
the baby. Another contributing factor is the
length of the birth body (Aryastami et al.,
2017). Basic Health Research of 2013
results show that 20.2% of newborns have a
body length of <48 ¢m and 3.3% of babies
have a length of >52 cm. Fikadu et al.,
(2014) mentions that stunting is associated
with a lack of attention, memory retar-
dation, learning disabilities and decreased
cognitive function and impaired fine motor
development (Nurbaeti, 2016). The low
level of maternal education indirectly
affects the development of the language of
the child. Parents with less education tend
to have a more limited vocabulary so the
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child may receive limited stimulation
(Schady, 2011).

How big the problem is and the
determinants of stunting starting from
pregnancy, toddlers, school age, working
age to the elderly become global concerns
for the future generations (TNP2K, 2017).
The period which have been gone through
is essentially in accordance with the epide-
miological framework along the life cycle
that has been proposed by David Barker.
Approach to the lifelong epidemiology
model is used to analyze human life in
which it describes the trigger factors of
various chronic diseases caused by bad
genes and unhealthy lifestyles (Barker et
al., 2013). Several lifelong epidemiological
studies have shown that health status in
adulthood is determined since the early life,
before and after birth (Murti, 2007).

All over the world, stunting affects
about 162 million children under five.
Global Nutrition Report 2014 shows that
Indonesia is included in 17 countries that
have three nutritional problems namely
stunting, wasting and overweight in
children under five (Ministry of Health,
2016). Short problem in toddlers reached
23.8 million in 2013. There were 4.8
million short births, and 8.9 million short-
term toddlers, and continued in school-
aged children (5-18 years) up to 20.8
million. In East Java province, the short
and very short toddlers aged 0-59 months
are about 26.1% in 2016 (Ministry of
Health, 2016).

An area is said to have acute nutrition
if the prevalence of short toddlers in an
area is less than 20% and the prevalence of
underweight children is 5% or more
(Ministry of Health, 2017). The preliminary
study that has been done in Jombang
District Health Office showed that there
was 29.16% short toddlers and very short
based on the indicator of TB / U in 2016.
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That condition is a problem that cannot be
solved with a simple manner and seen from
one causal factor only.

Because of the high number of
children with stunting, the researchers is
interested in conducting a study related to
stunting and stunting effects on the
development of children under five with the
limits of variables to be studied including
the body length when born, height of
mother, maternal age during pregnancy,
family income during pregnancy, current
educational background of the mother, and
stunting and child development.

SUBJECTS AND METHOD

1. Study Design

This was a retrospective cohort study. The
target population is all children under five.
The study was conducted in Mayangan and
Jarak Kulon community health centers,
Jombang, East Java, in January 2018.

2. Population and samples

The case population was children under five
with stunting, while the control population
is children who are not stunting. A sample
size of 174 study subjects was selected for
this study by fixed exposure sampling using
a ratio of 1: 2. The number of case samples
was 58 children with stunting and the
control samples were 116 children who were
not stunting.

3. Study Variables

The independent variables were maternal
height, maternal age during pregnancy,
current maternal education, length of
childbirth, stunting and family income
during pregnancy and the dependent
variable was the child development.

4. Operational Definition

Body length at birth was defined as the
length of the infant body at birth which was
measured by supine. The data were taken
from maternal and child monitoring book.
The measurement scale was continuous,

70

but for the purpose of data analysis, it was
transformed into dichotomous, coded o for
<50 c¢cm and 1 for =50 cm.

Maternal age during pregnancy was
defined as the length of time the study
subject life from birth to their current
pregnancy. The data were taken from
maternal and child monitoring book. The
measurement scale was continuous, but for
the purpose of data analysis, it was
transformed into dichotomous, coded o for
<20 or =35 years old and 1 for 20-35 years
old.

Stunting was defined as the nutri-
tional state of children aged 0-59 months as
measured by anthropometry based on body
weight for age. The measurement scale was
continuous, but for the purpose of data
analysis, it was transformed into dichoto-
mous, coded o for >-2 SD and 1 for <-2 SD.

Maternal body height was defined as a
measurement index which was measured
by standing using anthropometry. The
measurement scale was continuous, but for
the purpose of data analysis, it was trans-
formed into dichotomous, coded o for <150
cm and 1 for =150 cm.

Maternal education was defined as
the last formal education level attended by
the mother. The measurement scale was
categorical, coded 0 for <Senior high school
and 1 for >Senior high school.

Family income during pregnancy was
defined as the average monthly income to
support all family members per person per
month for each individual during preg-
nancy. It was calculated by the average
income of the last 6 months. The measure-
ment scale was categorical, coded o for
<Senior high school and 1 for >Senior high
school.

Children’s development was defined
as the basic ability of children aged 0-6
years as the increase of the structure and
function of the body in fine and gross motor
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skills, language / verbal, and socialization.
The measurement scale was continuous,
but for the purpose of data analysis, it was
transformed into dichotomous, coded o for
poor development and 1 for good
development.

5. Data Analysis

The data analysis of the results used path
analysis to determine the magnitude of the
influence of variables, either the direct or
indirect influences. The magnitude of the
influence of independent variables (exoge-
nous) on the dependent variable (endogen)
can be seen from the coefficient of the path,
the greater the coefficient of the path is, the
greater the influence given from that
variable is. The pathway analysis steps

included model specification, model identi-
fication, model fit, parameter estimation,
and model re-specification.

6. Research Ethics

The research ethics included research
approval, anonymity, confidentiality and
ethical approval. Ethical clearance in this
study was conducted Dr. Moewardi
hospital, Surakarta, Central Java.

RESULTS

1. Sample Characteristics

Table 1 shows that most of the research
subjects were male which were 97 samples
(55.7%), and the female ones were 44.3%.

Table 1. Characteristics of study subjects by gender, age of child, body length at
birth, maternal height, maternal age at pregnancy, maternal education, and

family income
No. Characteristics n %
1. Children gender
Male 97 55.7
Female 77 44.3
2, Children’s age
< 24 months 143 82.2
> 24 -59 months 31 17.8
3. Body length at birth
< 50 cm 84 48.3
> 50 cm 90 51.7
4. Maternal body height
< 150 cm 40 23
> 150 cm 134 77
5. Maternal age at pregnancy
20 — 35 years 128 73.6
< 20 or =35 years 46 26.4
6. Maternal education
Low (< Senior high school) 86 49.4
High (= Senior high school) 88 50.6
7. Family Income
Low 81 46.6
High 93 53.4

Related to the characteristics of the
age, there were 143 subjects or 82.2%
children with age <24 months, while in
children aged >24-59 months, there were
31 subjects or 17.8%. Almost all subjects
had the characteristics of the birth length
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<50 cm for about 84 subjects or 48.3%,
while the length of the birth body which
were >50 cm were 90 subjects or 51.7%.
Characteristics of mother height
which were <150 cm were 40 subjects or by
23%. Characteristics of maternal age during
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pregnancy are mostly aged 20-35 years for
about 128 subjects or 73.6%.

The characteristics of maternal edu-
cation, currently almost all of them have a
high education (=SMA) of 93 subjects or
50.6%. It is in line with the characteristics
of income families who mostly have high
income for about 93 subjects or equal to
53-4.

2. The result of path analysis

The data processing used Stata 13 program.
Based on path analysis on the research
results, the following results were obtained.
a. Model Specification

The model specification illustrates the
relationship between the variables in detail.
In this study, there were eight measurable

variables: maternal height, maternal age
during pregnancy, family income, length of
birth, current mother's education, stunting,
and child development.

There was a positive and direct effect
between stunting and children develop-
ment. The stunting child decreases the
child development logit score by 0.78 (b = -
0.78; 95% CI = -1.46 t0 -0.10; p = 0.025).

There was a direct effect between
current maternal education and child
development which was statistically
significant. Mothers with high education
increased their child development logit
score by 1.08 (b = 1.08; 95% CI = 0.41 to
1.75; p = 0.001).

binomial binomial
Maternal Maternal age
body height at pregnangys
logit | logit
11 9% %73 g T
Rinomizl binomial binomial | Dinomial
Family Body length at 1 ) Maternal
income e birth 41 stu ntlng 1 education
logit logit loait o gif
- 0 1.1
—t
Children
development; 4
Loggit

Figure 1. The Structural Model with estimate

There was a significant effect between
child body weight at birth and stunting.
Children born with >50 cm body length
decreased the logit score by 0.90 units (b =
-0.90; 95% CI = -1.60 to -0.21; p = 0.011).

There was a significant effect between
maternal body height and stunting. Mother
with body height >150 cm decreased logit
score by 0.92 (b = -0.92; 95% CI = -1.69 to -
0.16; p = 0.018).
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There was an effect of maternal age at
pregnancy and stunting which was
statistically significant. Maternal mothers
aged <20 or =35 years increased their
stunting logit score by 0.73 (b = 0.73; 95%
CI =-0.03 10 1.46; p = 0.051).

There was a relationship between
current maternal education and maternal
age at the time of pregnancy which was
statistically significant. Mothers with
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higher education (=SMA) had maternal age
logit scores during pregnancy of 0.75 (b = -
0.75; 95% CI = -1.44 to -0.06; p = 0.033).

There was a relationship between
maternal height and birth length that was
statistically significant. Mothers with height
of 2150 cm increased the logit score of birth
weight by 1.07 (b = 1.07; 95% CI = 0.28 to
1.86; p = 0.008).

There was a significant relationship
between maternal age during pregnancy
and children body weight at birth. Mother

with <20 or> 35 years of age decreased the
logit score of the children body birth weight
by 0.74 (b = -0.74; 95% CI = -1.48 to -0.01;
p = 0.047).

There was a significant relationship
between the family income during preg-
nancy and the birth weight of children.
Families with high income during preg-
nancy increased the logit score of the
children body weight at birth by 0.93 (b =
0.93; 95% CI = 0.29 t0 1.57; p = 0.004).

Table 2. Path analysis results of stunting determinant and children development

% CI
. Independent Path 95
Dependent Variable Variable Coefficient qu«;r U[.)p(.ar p
Limit Limit
Direct Effect
Child Development < Stunting -0.78 -1.46  -0.10 0.025
Child Development < Maternal Education 1.08 0.41 1.75 0.001
Indirect Effect
Stunting < Body length at birth -0.90 -1.60 -0.21 0.011
Stunting < Maternal body -0.92 -1.69 -0.16
. 0.018
height
Stunting < Maternal Age at 0.73 -0.00 1.46
0.051
Pregnancy
Maternal Age < Maternal education -0.75 -1.44 -0.06  0.033
Body length at birth < Maternal body 1.07 0.28 1.86
. 0.008
height
Body length at birth < Maternal age at -0.74 -1.48 -0.00
pregnancy 047
Body length at birth <  Family income 0.93 0.29 0.004
N Observation= 174
Log Likelihood= -409.93
DISCUSSIONS process of child development (UNICEF,

1. The relationship between stunting
and child development
Nutritional status in children under five
years old was very influential on the
process of growth. The process of growth
and development of each child was differ-
rent. Stunting children experienced growth
faltering that begin in the womb up to two
years old. This problem was occurred due
to the lack of protein energy (LPE) as one of
the main nutritional problems that occur in
toddlers and was very influential in the
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2012).

The first two years after birth was a
critical period of children's brain develop-
ment. In that stage, the non-fulfillment of
nutrition in children may lead to shortening
apical dendrites in the brain that caused the
decreased in brain function and affected the
skills of motion, attention, memory, and
cognitive ability (Onis et al, 2016).
Therefore, the problem of malnutrition was
closely related to decreased intelligence of
children, and it lead to low cognitive
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development of children. It would be too

late to repair the damage in the early years

after the children passed the age of 2

(Hizni, et al., 2017).

Stunting was often associated with the
child's survival and development. Stunting
that occur at an early age would lead to a
decrease in physical quality such as short
body, inhibit learning achievement, low
productivity of work, and increase the risk
of chronic diseases in adulthood in the
future (Aguayo et al., 2015).

The result of this study showed that
there was a relationship between stunting
and child development. This study was
supported by a study done by Casale et al.
(2014) which described strong and
meaningful relationship between stunting
and children’s gross motoric and fine
motoric skills.

This study is consistent with a study
by Hizni et al. (2017), which stated that
stunting increased the risk of delay in
children's motoric development by 4 times.
Developmental disorders were indicated by
the slow maturation of nerve cells, motoric
movement, response to the surrounding
environment, and lack of intelligence of
children.

2, The relationship between current
maternal education and child
development

The result of this study showed that there
was a significant relationship between
current maternal education and child deve-
lopment. This study was in line with a study
by Fernald et al., (2012) which stated that
family with high income and high maternal
education would support good children
development through provision of develop-
mental stimulation tools such as toys,
books for children, and activities that
support the development of children.

Based on the description above, it can
be concluded that family was the first place
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for children to fulfill their needs. In the
family, there are parents who become
teachers, role models, and mentors in every
lesson for children in their daily life. But
over the times, families were changing, for
example, the family structure with single
parents, stepfamilies, and heterosexual
couples who live together in the family. If
the family structure changed, the role in the
family also changed. In addition, there were
many parents with multiple roles as parents
and employees, therefore, the time for
families was reduced. Parents would have
difficulty in controlling the children's

behavior (Morrison et al., 2012).

Families who have high income and
high education would give positive
activities to their children, for example by
involving their children in play groups or
pre-school groups and others. In contrast,
low income and low-educated families tend
to watch TV than involving their children in
tutoring (Decker et al., 2012).

3. The relationship between birth-
length and child development
through stunting

The result of this study showed that there

was a significant relationship between

birth-length and child development
through stunting. This study was supported

by Islam et al., (2018), who stated that a

child with short birth-length has greater

risk to the occurence of stunting at 12-24

months old.

The child's birth-length was deter-
mined in early pregnancy. During preg-
nancy, it was affected by the maternal
conditions. Mothers with bad conditions
such as malnutrition, stress, and have co-
morbidities can interfere the fetal growth.
These constraints affected the development
of infants with short birth-length, and
would further impact on the height of the
child at an early and adult age (Dorelien,
2016).
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The retardation of linear development
caused by malnutrition or stunting was not
only affected by the lack of nutritional
intake. Other factors including infectious
diseases such as diarrhea, environmental
sanitation, low family income resulting in
inadequate access to adequate health
services, and low parental education. These
factors increase the likelihood of stunting
risk and delayed child development
(Fernald et al., 2012).

4. The relationship between maternal
height and child development
through stunting

The result of this study showed that there
was a significant relationship between
maternal height and child development
through stunting. The result of this study
was supported by a study done by Kim et
al., (2017) which stated that mothers with
short height were three times more likely to
have stunting in children than taller
mothers. This study was in line with a study
by Rahman, et al. (2016), which stated that
short mothers have higher likelihood of
stunting in children by 1.81 times than
normal-height mothers.

Based on the description above, it can
be concluded that maternal height increase
the likelihood of children’s birth-length.
Inherited maternal genetic were directly
generated to their children. It was
consistently significant that tall mothers
would most likely to have tall children and
otherwise, short mothers were most likely
to have short children. However, the
growth of children was also influenced by
external factors such as adequate nutritio-
nal intake. The fulfillment of children's
nutritional intake would pursue the delay of
growth and children development (Des-
mond, 2017).

A study by Perkins et al. (2017),
reported that the children development
often decreased in concentration, isolation
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from the social environment, decreased

cognitive function, poor learning, and low

educational attainment in the future.

5. The relationship between maternal
age at pregnancy and child deve-
lopment through stunting

The result of this study showed that there

was a significant relationship between

maternal age at pregnancy and child
development through stunting. This study
was in line with a study by Singh et al.,

(2016) which stated that 18 years old or

older mothers have 0,52 lower risk

compared to 17 years old or younger
mothers.
Based on the description above, it can

be concluded that at the age of less than 20

years, young mothers still need adequate

nutrients to grow up to mature age.

Nutritional needs in pregnancy among

young mothers become larger because the

nutritional intake would be needed by the
baby and the mothers. If the infant's
nutritional intake was not fulfilled, then the
infants would take a backup from the
mothers and the risk of malnutrition was
greater in children born to mothers who get
married and get pregnant at young age

(Darteh et al., 2014: Delprato et al., 2017).

Linear growth in the first thousand days of

life was essential for brain development, if

it was not supported with sufficient nutri-
tional intake, then the brain development
would also be hampered. This can affect the
children's cognitive development in the

future (Desmond and Casale, 2017).

6. The relationship between current
maternal education and child deve-
lopment through maternal age at
pregnancy

The result of this study showed that there

was a significant relationship between

current maternal education and child
development through maternal age at
pregnancy. The result of this study was in
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accordance with Géa-horta et al., (2016),
who stated that the chances of a double
burden of malnutrition were significantly
higher among mothers with low levels of
education.

Based on the description above, it can
be concluded that education has an
important role in changing individual’s
mindset. In the last few years, the time
development has changed with the support
of sophisticated technology. The prediction
of the next years was to reduce the
marriage at a young age due to rapid
educational progress and the need of many
people, forcing the adolescents to pursue
higher education. Women who married at
20 years old or older were more likely to
visit health services, antenatal and post-
natal check up, thus minimizing the likeli-
hood of short children, infectious diseases
in children, and neonatal mortality.
Marriage and pregnancy at young age
would significantly increase the occurrence
of stunting in children due to the lack of
nutrition in pregnancy, this could be
changed if a mother has high level of
education, therefore, she can access and
proccess the latest health information
(Delprato and Darteh, 2017).

7. The relationship between maternal
height and child development
through birth-length and stunting

The result of this study showed that there

was a significant relationship between

maternal height and child development
through birth-length and stunting. This
study was supported by a study done by

Géa-horta et al., (2016) which stated that

mothers with normal height or taller

decrease the risk of stunting in children by
three times. This was also supported by
maternal education, mothers with low
levels of education have less ability in
allocating financial resources and low
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knowledge of mothers about buying healthy

food.

Based on the description above, it can be
concluded that genetic factors directly
become the basis and main factor in
determining the development of individuals
since the time of conception and inherited
from parents through genes. Maternal
factors became factor that affect the height
of the children (MAL-ED, 2017). Therefore,
short body-length was closely related to
short posture of the mother. This mean that
a mother with a short height became a risk
factor of short-length baby and continued
until the childhood, therefore, the child was
shorter than the children in his/her age.

Short mother's posture was directly
related to the period of conception, preg-
nancy and growth failure in children

(Demirchyan et al., 2016). Therefore, the

counseling about nutrition and stimulation

of early childhood development in mothers
was expected to increase the domain of
child development so that children can
pursue developmental delays (Perkins et

al., 2017).

8. The relationship between mater-
nal age at pregnancy and child
development through birth-length

The result of this study showed that there

was a significant relationship between

maternal age at pregnancy and child
development through birth-length. This
study was in line with a study Ramos, et al.,

(2015) which stated that 24 years old

mothers showed stunting percentage by

11.7%, this result was higher than mothers

above 24 years old. This was not only due to

maternal age, but from the socioeconomic
factors, the mother with overweight, and
maternal education was also contributed to
the occurrence of stunting in children.
Based on the description above, it can
be concluded that there were many factors
that affect the short-length children. One of
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the factors that need to be considered was

the maternal age at pregnancy. Maternal

age at pregnancy of less than 20 years did

not have the adequate experience and

knowledge to care about her pregnancy

(Chirande et al., 2015). While 35 years old

or older pregnant mothers tend not eager to

care for their pregnancies. In older
mothers, there was also a decrease in the
absorption of nutrients that would lead to
unbalanced food intake and lead to
malabsorption, therefore, the nutritional
needs in infants were unfulfilled. The
quality of psychiatric conditions and the
readiness of the mothers during pregnancy
affect the baby. The quality of the babies
was measured anthropometrically by birth-
weight and birth-length of the baby

(Sukmani, 2016).

Ramos et al. (2015) stated that
mothers with higher levels of education
provide better care to children because of
the enhancement of knowledge, and the
information and access to health care were
influenced by the level of education,
therefore, it could prevent delayed child
development.

9. The relationship between family
income at pregnancy and child
development through birth-length
and stunting

The result of this study showed that there

was a significant relationship between

family income at pregnancy and this study
was supported by a study by Haile et al.

(2016) which stated that children with poor

families have 1,41 times higher likelihood to

the occurrence of stunting than children
who have rich family.

Based on the description above, it can
be concluded that family income at preg-
nancy enhanced child development, birth-
length, and stunting which was in accord-
ance with previous studies and existing
theories. Family’s socio-economic has
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always been associated with aspects of
health and development of children who
have an effect on the future life (Conant et
al., 2017). Wealthy families would be able
to get better children’s health services
including nutrition fulfillment (Darteh et
al., 2014).

The result of this study showed that
there was a significant relationship between
family income at pregnancy and this study
was supported by a study by Darteh et al,
(2014) which stated that there was a
significant relationship between house-
hold’s wealth and stunting. Children with
high family income were 0,34 time less
likely to have stunting than children with
low family income. This was in line with a
study done by Haile et al.,, (2016) which
stated that children with poor families
were 1,43 times more likely to have stunting
than children who have rich family.
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