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ABSTRACT

Background: Stunting in children becomes a health problem that gets priority and must be
addressed immediately. Delayed development, a decrease in cognitive function and immune
function and the risk of diabetes mellitus, coronary heart disease, hypertension and obesity are the
effects of stunting. This study aimed to analyze the determinants of stunting in children aged 2-3
years in Jombang, East Java.

Subjects and Method: This was an analytic observational study with case control design. The
study was carried out at Plandaan and Kabuh community health centers, Jombang, East Java, from
March to April 2019. A sample of 200 children aged 2-3 years old was selected by fixed disease
sampling. The dependent variable was stunting. The independent variables were maternal age,
maternal height, maternal attitudes, maternal occupation, birth length, infant birth weight,
exclusive breastfeeding, breastfeeding, family income, mother's education, and mother's know-
ledge. The data collection was done using questionnaires and analyzed with path analysis.

Results: Stunting was directly and negatively affected by birth length > 48 cm (b= -2.37; 95% CI=
-3.25 to -1.50; p <0.001), infant birth weight > 2500 g (b= -1.43; 95% CI= -2.53 to -0.32; p= 0.011),
exclusive breastfeeding (b= -1.09; 95% CI= -1.90 to -0.28; p= 0.008), and timely complementary
feeding (b= -1.09; 95% CI= -1.94 to -0.24; p= 0.012). Stunting was indirectly affected by family
income, maternal age, maternal attitude, maternal height >150 ¢cm, employed mother, maternal
education, and maternal knowledge.

Conclusion: Stunting is directly and negatively affected by birth length =48 cm, birth weight >
2500 g, exclusive breastfeeding, timely complementary feeding. It was indirectly affected by family
income, maternal age, attitude, maternal height >150 cm, employment, education, and knowledge.
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BACKGROUND
One of the goals in the health sector, the
Sustainable Development Goals (SDGs)
mentions the target of community nutri-
tion, namely in 2030, ending all forms of
malnutrition, including achieving the inter-
national target of 2025 for reducing
stunting and wasting for children under five
(Ministry of Health, 2015). The government
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pays attention to stunting in children under
the age of 2-3, one of which is through the
national and international nutrition move-
ment, namely the Scaling Up Nutrition
(SUN) movement (Singh, 2016). Stunting
events in the world are estimated at around
22.2% of children under five. The results of
basic health research (2018) in Indonesia,
in 2013 around 37.2% of children under five
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were stunting and dropped to 30.8% with
the fifth largest prevalence of stunting.
Stunting will have an impact on the level of
intelligence and be more vulnerable to
disease and increase poverty and widen
inequality (Kusumawati et al., 2015).

Stunting is influenced by low mater-
nal education factors, height <145 cm, age
<20 years and > 35 years, lack of know-
ledge and negative maternal attitudes.
Armstrong et al (2011) stated that the level
of education caused stunting because of the
lack of the ability of mothers to receive
information about nutrition. Other factors
were maternal height <150 cm due to
pathological conditions such as deficiency
of plant hormones and increased chances of
inheriting these genes so that children grow
into stunting (Onis and Branca, 2016).

Huda et al. (2017) explained that the
lack of maternal knowledge related to
health behavior and environmental hygiene
had an effect on the occurrence of infec-
tious diseases as well as mothers who work-
ed at risk of having stunting children
because of the lack of maternal attention to
children's nutritional needs. Akram et al
(2018) also explained that stunting is
affected by the administration of MP-ASI
too early.

SUBJECTS AND METHOD
1. Study Design
This was an analytic observational study
with case control design. The study was
conducted at Plandaan and Kabuh commu-
nity health centers, Jombang, East Java,
from March to April 2019.
2. Population and Samples
The source population in this study was
from all stunting children aged 2-3 years at
Plandaan and Kabuh community health
centers, Jombang, East Java. A sample of
200 children aged 2-3 years old was
selected by fixed disease sampling.
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3. Study Variables

The dependent variable was stunting. The
independent variables were maternal age
during pregnancy, maternal height, atti-
tude, employment status, birth length, birth
weight, exclusive breastfeeding, comple-
mentary feeding, family income, maternal
education, and maternal knowledge.

4. Operational Definition of variables
Stunting. Stunting was the value of calcu-
lating height for children aged 2 - 3 years
according to age which is expressed by
standard deviation, in which the value of Z-
score <- 2 SD, measured by microtoise.
Maternal age. Maternal age was age
based on date of birth on birth certificate
when retrieving data in years, measured by
questionnaire.

Maternal height. Maternal height was
height based on anthropometric measure-
ments, measured by microtoise.

Birth length. Birth length was the length
measured after birth and recorded in the
maternal and child health book.

Birth weight. Birth weight was a measure
of a child's weight weighed shortly after
birth and recorded in maternal and child
health book.

Exclusive breastfeeding. Exclusive
breastfeeding was breastfeeding without
the addition of any food or drink to children
from birth to age 6 months. It was mea-
sured by questionnaire.

Family income. Family income was the
average amount of fixed and side income
from the family head, mother and other
family members in the last 1 month. It was
measured by questionnaire.

Maternal education. Maternal education
was the last formal education attained by
mother. It was measured by questionnaire.
Maternal knowledge. Maternal knowledge
was maternal ability to answer questions
about good nutrition for pregnant women.
It was measured by questionnaire.
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Maternal attitude. Maternal attitude was
the response of the beliefs held by pregnant
women to nutritional intake that must be
consumed and fulfilled, during pregnancy
in the form of positive or negative response.
It was measured by a questionnaire.
Maternal occupation. Maternal occupa-
tion was a form of activity carried out by
the subjects to earn income. It was mea-
sured by a questionnaire.

5. Data Analysis

Univariate analysis was performed to see
the frequency distribution and the per-
centage of the characteristics of the study
subjects. Bivariate analysis was conducted
to study the relationship between stunting
and independent variables using chi-
square. Multivariate analysis carried out
using path analysis run on Stata 13. Step of
of path analysis was model specification,
model identification, model fit, parameter
estimation, and model re-specification.

6. Research Ethics

Research ethics included informed consent,
anonymity, confidentiality, and research
ethics. Research ethics was obtained from
Faculty of Medicine, Universitas Sebelas
Maret, Surakarta with number 114/ UN27.-
06/KEPK/2019.

RESULTS

1. Sample Characteristics
The study subject was 200 children aged 2-
3 years old in Jombang, East Java. Sample
characteristic was described in Table 1.
Table 1 shows that almost all of 155
subjects or 87.5% had birth lengths > 48
cm, birth weight >2,500 g (87.5%), exclu-
sive breastfeeding (61.0%), timely comple-
mentary feeding was 136 children (68.0%).
As many as 159 mothers (79.5%) were at
healthy reproductive age (<20 or >35 years
old). Half of the study subjects had low
income (50.5%). Mostly (93.5%) of mater-
nal height was >150 cm.

488

2, Bivariate Analysis

Bivariate analysis was used to see the
correlation between independent variables
of maternal age, maternal height, maternal
attitude, maternal occupation, birth length,
infant birth weight, exclusive breastfeeding,
breastfeeding, family income, maternal
education and knowledge of mothers with
dependent variable stunting based on the
results in Table 2.

Table 2 shows the results of bivariate
analysis. Table 2 shows that birth length >
48 cm (OR = 0.07; p <0.001), birth weight
> 2500 g (OR = 0.14; p <0.001), exclusive
breastfeeding (OR = 0.22; p <0.001), timely
complementary feeding (OR= 0.35; p=
0.002), family income (OR= 0.05; p=
0.041), positive attitude (OR= 0.33; p=
0.001) reduced the risk of stunting.

Age at high risk of pregnancy (OR =
0.76; p = 0.500), working outside the home
(OR = 1.13; p = 0.722), good maternal
knowledge (OR= 0.90; p = 0.743), high
maternal education (OR= 1.00; p = 1,000),
maternal height >150 ¢cm was statistically
not significant with stunting.

3. Path Analysis

Figure 1 shows the structural model after
estimation using STATA and shows the
suitability of the path analysis model as
follows:

Table 3 shows that there was a direct
and negative influence on birth weight on
stunting, and the effect was statistically
significant. Children who were born at
gram 2500 grams had logods for stunting
of 1.43 units lower than those with birth
weight <2500 grams (b = -1.43; 95% CI -
2.53 t0 -0.32; p = 0.011). There was a direct
and negative influence on birth length on
stunting, and the effect was statistically
significant. Children whose birth length >
48 cm had a logodd for stunting of 2.37
units lower than children with birth length
<48 cm (b = -2.37; CI 95% -3.25 to -1.50; p
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<0.001). There was a direct and negative
effect of timely complementary feeding on
stunting. Timely complementary feeding
reduced logodd of stunting 1.09 units (b= -
1.09; 95% CI= -1.94 to -0.24; p= 0.012).
There was a direct and negative effect of
exclusive breastfeeding on stunting. Exclu-
sive breastfeeding decreased logodd of
Table1. Subjects Characteristics

stunting 1.09 units (b= -1.09; 95% CI= -
1.90 to -0.28; p= 0.008). There was an
indirect and positive effect of family income
on stunting through infant birth. Children
with high family income had logodd to
experience normal birth weight of 1.01 units
higher than low family income (b= 1.01;
95% CI= 0.08 to 1.95; p= 0.033).

Characteristics Frequency (n) Percentage (%)
Birth Body Length
<48 cm 45 22.5
> 48 cm 155 87.5
Infant Birth Weight
< 2500 gram 25 12.5
> 2500 gram 175 87.5
Exclusive breastfeeding
No 78 39.0
Yes 122 61.0
Complementary feeding
Not on time 64 32.0
On time 136 68.0
Stunting
No Stunting 150 75.0
Stunting 50 25.0
Maternal Age
> 20-35 years 159 79.5
< 20 years or > 35 years 41 20.5
Maternal education
Low (<Senior high school) 112 56.0
High (=Senior high school) 88 44.0
Maternal occupation
Working at home 140 70.0
Working outside the house 60 30.0
Family Income
Low (< Rp 1,800,000) 101 50.5
High (=Rp 1,800,000) 99 49.5
Maternal height
<150 cm 13 6.5
>150 cm 187 93.5
Attitude
Negative 69 34.5
Positive 131 65.5
Maternal knowledge
Poor 92 46.0
Good 108 54.0
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Table2. BivariateAnalysis

Stunting Total
Independent Variables No Yes OR P
N % N % N %
Birth height
<48 cm 15 33.3 30 66.7 45 100 0.07 <0.001
> 48 cm 135 871 20 12.9 155 100
Birth weight
<2500¢ 9 36.0 16 64.0 25 100 0.14 <0.001
> 25008 141 80.6 34 19.4 175 100
Exclusive breastfeeding
No 45 57.7 33 42.3 78 100 0.22 <0.001
Yes 105 86.1 17 13.9 122 100
Complementary feeding
Late 39 60.9 25 30.1 64 100 0.35 0.002
Timely 111 81.6 25 184 136 100
Family Income
Low (<Rp 1,800,000) 68 68.7 31 31.3 99 100 0.051 0.041
High (=Rp 1,800,000) 82 81.2 19 188 101 100
Maternal Age
Healthy Reproduction Age 113 73.9 40 26.1 153 100 0.76 0.500
High Risk Age 37 78.7 10 26.1 47 100
Maternal Attitude
Negative 42 60.9 27 30.1 69 100
Positive 108 824 23 176 131 100 0.33 0.001
Occupation
At home 106 75.6 34 24.3 140 100
Outside of home 44 73.3 16 267 60 100 1.13 0.722
Knowledge
Poor 68 73.9 24 26.1 92 100
Good 82 75.0 26 24.1 108 100 0.90 0.743
Education
Low (< SHS) 84 75 28 25.0 112 100 1000 1000
High (= SHS) 66 75.0 22 25.0 88 100
Maternal Height
< 150 cm 30 71.4 12 28.6 42 100 0.79 0.548
> 150 cm 120 75.9 38 24.1 158 100
There was an indirect and negative complementary feeding and exclusive

effect of maternal age on stunting through
infant birth weight, and the effect was
statistically significant. Children of maternal
age who were at high risk of having logodd
to experience a normal baby's birth weight
are 1.10 units lower than the age of mothers
who had healthy reproductions (b= -1.10;
95% CI= -2.00 to -0.19; p= 0.018). There
was an indirect and positive influence of the
mother's attitude towards stunting through

490

breastfeeding, and the effect was statistically
significant. Children with positive maternal
attitudes had logodd to experience timely
complementary feeding of 0.79 units higher
than negative maternal attitude (b= 0.79;
95% CI= 0.17 to 1.40; p= 0.012). Children
with positive maternal attitude had logodd
for experience exclusive breastfeeding of
0.75 units higher than negative maternal
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attitude (b= 0.75; 95% CI= 0.14 to 1.34; p= 0.014).
binomial | binomial binomial | binomial
Maternal Maternal 4 Maternal Complementary
education knowledge ;g —— attitude _ 45 feeding 94
logit 7 logit logit logit
“_64 75
—L_ pp— Y
e o binomial binomial
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P 11 7 _23 breastfeeding_ 129 Maternal height
logit Lot logit logit
1 1.1 1.9
binomial binomial binomial binomial
) ) 14
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. : : -47
logt logit loqit logit
Figure 1. Structural Model of Path Analysis
Table 3. The results of path analysis
95%
Depe.n dent IndependentVariabel b Lower Upper p
Variable AR i
Limit Limit
Direct Effect
Stunting < Birth weight (= 2500 gram) -1.43 -2.53 -0.32 0.011
< Birth length (=48 cm) -2.37 -3.25 -1.50 <0.001
< Timely complementary feeding -1.09 -1.94 -0.24 0.012
< Exclusive breastfeeding -1.09 -1.90 -0.28 0.008
Indirect Effect
Birth weight < Family Income (=Rp 1,800,000) 1.01 0.08 1.95 0.033
<Maternal age (<20 or =35 yearold  -1.10 -2.00 -0.19 0.018
Timely comple- < Maternal attitude (positive) 0.79 0.17 1.40 0.012
mentary feeding
Exclusive < Maternal attitude (positive) 0.75 0.14 1.34 0.014
breastfeeding
Family Income < working outside of house 0.70 0.09 1.32 0.025
Attitude < good knowledge 1.41 0.79 1.32 <0.001
Occupation < Education (=Senior high school) 0.79 0.02 1.25 0.041
Knowledge < Education (=Senior high school) 0.79 0.21 1.36 0.007
Birth length Maternal height (> 150 cm) 1.87 0.70 3.04 0.007
N Observation =200
Log likehood=-10009
AIC=2063.25
BIC=2135.81

There was an indirect and positive
effect of work on stunting through family

income, and the effect was statistically
significant. Children with mothers who
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work outside the home have logodd to
experience high family income of 0.70 units
higher than maternal work in the home (b=
0.70; CI 95%= 0.09 to 1.32; p= 0.025).
There was an indirect and positive effect of
knowledge on stunting through attitudes,
and the effect was statistically significant.
Children with positive maternal attitudes
had logodd to experience good maternal
knowledge of 1.41 units higher than nega-
tive attitudes (b= 1.41; 95% CI= 0.79 to
1.32; p <0.001).

There was an indirect and positive
effect of education on stunting through
work and knowledge. Children with high
maternal education had logodd to expe-
rience working mothers outside the home
by 0.79 units higher than low maternal
education (b= 0.79; 95% CI= 0.02 to 1.25;
p= 0.041) and children with high maternal
education had logodd to experience know-
ledge women with a total of 0.79 units were
higher than low maternal education (b=
0.79; 95% CI= 0.21 to 1.36; p= 0.007).
There was an indirect and positive effect of
maternal height on stunting through birth
length, and the effect was statistically
significant. Children with maternal height
>150 cm had logodds to experience birth
length >48 cm at 1.87 units higher than
maternal height <150 cm (b = 1.87; CI 95%
0.70 t0 3.04; p = 0.007).

DISCUSSION

1. The effect of infant birth weight on

stunting in children aged 2-3 years
The results showed that there was a signi-
ficant effect of infant birth weight on the
incidence of stunting. Birth weight is one of
the determinants of stunting factors
(Rahayu et al., 2018). Low birth weight
influenced the growth and development of
a baby that was slower than the baby born
with normal weight.
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Infants with low birth weight since
the womb had experienced inter-uterine
inter-growth retardation and could con-
tinue until the next age after birth that is
experiencing slower growth and develop-
ment than those born to normal, and had
an impact on failure to grow and develop
according to age. Based on studies con-
ducted, it was shown that low birth weight
babies had a risk of 10.51 times for stunting
compared to normal birth weight (Lestari et
al., 2018).

2. The effect of birth length on stunt-

ing in children aged 2-3 years
The results showed that there was a signi-
ficant effect between birth length on the
incidence of stunting. Stunting reflects the
inability to achieve optimal growth caused
by health status and / or suboptimal nutri-
tional status (Rahmadi, 2016). Short birth
length will have an impact on the child's
height in early childhood and adulthood
(Dorelien, 2016).

Short-born body lengths have a 2.4
times risk for stunting at ages 6-12 months
compared to children who have normal
birth lengths (Rahayu, 2011). Rahmawati et
al (2018) explained that body length > 48
cm had a risk of 0.90 times for not expe-
riencing stunting compared to birth length
<48 cm.

3. The effect of complementary feed-
ing on stunting in children aged 2-
3 years
The results showed that there was a signi-
ficant influence between timely comple-
mentary feeding on stunting. Timely com-
plementary feeding was one of the factors
that influence the incidence of stunting
(Ministry of Republic of Indonesia, 2012).
Akram et al. (2018) explained that stunting
is influenced by the administration of
complementary feeding too early (infants
less than 6 months) and the occurrence of
infectious diseases (diarrhea). Giving food
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and drinks other than breast milk in infants
aged 0-6 months caused babies to expe-
rience digestive disorders one of which was
diarrhea and if the treatment was not good
it can lead to stunting in children.

According to Uwiringiyimana et al.
(2019) explained that the timely comple-
mentary feeding reduces the incidence of
stunting. Giving complementary feeding by
giving zinc supplements has the possibility
of 1.89 to increase body weight seen from
the z-score compared to those not given
supplements.

4. The effect of exclusive breastfeed-
ing on stunting in children aged 2-
3 years
The results showed that there was a signi-
ficant effect between exclusive breastfeed-
ing on the incidence of stunting. Failure of
growth after birth is a reflection of exclusive
breastfeeding that is less precise and causes
stunting (Rahmadi, 2016). The effort to
reduce the incidence of stunting is to
optimize exclusive breastfeeding for 6
months.

Proper exclusive breastfeeding can
provide protection against gastrointestinal
infections that can cause nutritional deple-
tion that causes stunting (Kramer and
Kakuma, 2012). Lestari et al. (2018)
explained that exclusive breastfeeding can
reduce the incidence of stunting which has
a 0.23 times probability of not stunting
compared to those who are not given
exclusive breastfeeding.

5. The effect of family income on

stunting in children aged 2-3 years
The results showed that there was a
significant effect between family income on
the incidence of stunting.

Family income during pregnancy
increases development in children through
the birth weight of the child, thereby
reducing the incidence of stunting (Conant
et al., 2017). Families with high income
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have the ability to meet nutritional needs
and choose good health services for
children so that they will prevent infectious
diseases that cause stunting.

Nshimyiryo et al. (2019) explained
that family income has an important role in
providing an effect on the welfare and
health-oriented standard of living, thereby
reducing the possibility of stunting.

6. The effect of maternal age on

stunting in children aged 2-3 years
The results showed that there was a
significant influence between the age of the
mother during pregnancy on the incidence
of stunting. According to Jiang (2015),
pregnant women over the age of 35 have a
risk of giving birth to stunting children 2.74
times compared to mothers who give birth
at the age of 25-35 years.

Asiyah et al. (2010) also explained
that pregnancies with a gestational age of
20-35 years are a safe period because of the
maturity of the reproductive and mental
organs for pregnancy and childbirth. A
study conducted by Fall et al. (2015)
showed that children from mothers less
than 19 years old have higher risk of
experiencing impaired growth so that they
are quite short in age at 2 years by 30-40%.
7. The effect of maternal attitude on

stunting in children aged 2-3 years
The results showed that there was a signi-
ficant effect between maternal attitudes
toward the incidence of stunting through
complementary feeding and exclusive
breastfeeding. According to Mardewi et al
(2016), a positive attitude is one of the
determinants of factors that influence
exclusive breastfeeding.

The results of the study of Astuti and
Isroni (2013) showed that there was a rela-
tionship between attitude and exclusive
breastfeeding behavior. Mothers with posi-
tive attitudes towards exclusive breastfeed-
ing have the possibility to give exclusive
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breastfeeding compared to mothers who
are negative (Vijayalakshmi et al., 2015).
Kismul et al. (2018) exclusive breastfeeding
can reduce stunting because the calcium
content in breast milk is more efficiently
absorbed. Indicators that need to be con-
sidered in the administration of comple-
mentary feeding are the age of giving com-
plementary feeding, the type of comple-
mentary feeding, the frequency of comple-
mentary feeding, the portion complemen-
tary feeding, and the provision of comple-
mentary feeding in early stages (Lestari,
2014). Tessema (2013) explained that
mother's positive attitude towards comple-
mentary feeding provides an important role
for fulfilling infant nutrition and is able to
stimulate eating skills and self-confidence
in infants.

8. The effect of maternal occupation
on stunting in children aged 2-3
years

The results showed that there was a signi-
ficant effect between the occupation of
mothers on the incidence of stunting.
Mardiyanti and Kurniawati (2014) explain
that highly educated women are usually
busy with activities outside the home
because of work, but by working, mothers
are able to increase family income so that
the tendency to meet family food needs is
better. The higher the family income, the
mother tends to switch to formula milk so
that the mother no longer gives ASI to her
baby (Susiloretni, 2014). Illahi (2017)
explains that mothers who work outside the
home can cause children to be poorly cared
for so that the pattern of parenting will be
affected and fulfill the child's nutritional
needs thereby increasing the chances of
stunting.

9. The effect of knowledge on stunt-
ing in children aged 2-3 years

The results showed that there was a signi-

ficant effect between maternal knowledge
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on the incidence of stunting. Kamiyaet al

(2018) explained that negative maternal

attitudes related to food had an effect on

negative maternal actions and behaviors
which had an impact on children's nutri-
tional problems, one of which was stunting.

According to Zainudin (2014), poor
nutrition knowledge of mothers is influ-
enced by the attitude of lack of care about
nutrition, so that it will have an impact on
the growth and development of their
children. Based on the results of the study,
it was found that there was a direct influ-
ence on birth length, infant birth weight,
exclusive breastfeeding and MP-ASI and
was directly influenced by family income,
maternal age, maternal attitudes, maternal
height, occupation, education, and
knowledge.

10. The effect of maternal education
on stunting in children aged 2-3
years

The results showed that there was a signi-

ficant influence between education on the

incidence of stunting through work and
knowledge. Alfianrisa et al (2017) explained
that high education is related to the occu-
pation of mothers outside the home,
thereby reducing exclusive breastfeeding
and increasing the risk of stunting. Accord-
ing to Garti et al (2018) mothers who work
at home can apply more time to provide the
best parenting style and mothers can focus
more on caring for children and influencing
better child development. Mothers who
work outside the home have 5.38 times the
risk of stunting compared to housewives.

Maternal education is useful in receiving

information about nutrition and external

health problems so that the mother is able
to choose and serve food for the family and
reduce the incidence of stunting (Makoka

and Masibo, 2015).

A study conducted by Abuya et al

(2015) shows that low education <high

e-ISSN: 2549-0257



Barir et al./ The Associations between Exclusive Breastfeeding

school had a risk of 1.28 times the occur-

rence of stunting compared to children

whose mothers are highly educated.

11. The effect of maternal height on
stunting in children aged 2-3
years

The results showed that there was a

significant effect between maternal height

on the incidence of stunting in children
aged 2-3 years. The determinant of the
factors that influence birth length is one of

them is maternal height (Addo et al., 2013).

According to Sinha et al (2018) birth
length is influenced by maternal height
because it is based on biological aspects
associated with internal factors, namely
factors from the mother (genetic factors) so
that it is associated with the incidence of
stunting. The results of the study are in line
with the study conducted by Indriyani et al
(2018) showing that mothers with <150 cm
maternal height had a risk of 1.39 times to
have children with birth length <48 cm
thus increasing the risk of stunting.

Based on the results of the study, it
can be concluded that there was a direct
influence of birth length, infant birth
weight, exclusive breastfeeding and MP-
ASI and is directly influenced by family
income, maternal age, maternal attitudes,
maternal height, occupation, education and
knowledge.
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