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Abstract

Stunting is the impaired growth and development resulted from poor nutrition,
repeated infection, and inadequate psychosocial stimulation. Children are defined as
stunted if their height-for-age is more than two standard deviations below the WHO
Child Growth Standards median. Purwomartani is a village with the highest
prevalence of stunting in Kalasan (27.66%), Sleman, Special Region Yogyakarta. The
aim of the study was to determine factors that are associated with the incidence of
stunting in Purwomartani. Observational analytic research was conducted with case
control design. Data was taken from the Nutrition Monitoring data of Kalasan
primary health center in 2018. Cases were children aged 6-24 months who
experienced stunting (n=37). Control was children aged 6-24 months who are not
stunted (n=37). Three respondents were excluded in each group. Total 68 data were
analyzed. The results of the study showed that the majority of those who are stunted
are in the age groups 13-24 months and the gender was female. Variables related to
the incidence of stunting were father's education (OR = 3.429; CI = 1,176-9,994),
maternal education (OR = 3,519; CI = 1,270-9,750), birth weight (OR = 5,250; CI =
1,509-18,268) and breastfeeding history (OR = 3.378; CI = 1,246-9,157). Variables
that were not related to the incidence of stunting are family income (OR = 1,486; CI =
0,540-4,084), maternal age (OR = 1,170; CI = 0,390-3,512) and birth interval (OR =
2.2750.799-6.476). Factors related to stunting were father's education, mother's
education, birth weight and history of breastfeeding.
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1. INTRODUCTION

Stunting is the impaired growth and development resulted from poor
nutrition, repeated infection, and inadequate psychosocial stimulation. Children
are defined as stunted if their height-for-age is more than two standard deviations
below the WHO Child Growth Standards median (1). Stunting in early life needs
special attention because it can inhibit children’s physical and mental
development. Damage to the body and the brain caused by stunting is irreversible.
Stunting children have greater possibility to grow into an unhealthy adult and at
risk of non-communicable diseases (2).

The prevalence of stunting in the world is 26%. Its prevalence in South Asia
is 39%, whereas in Eastern Africa is 40%. Indonesia is the fifth country in the
world with stunting after India, Nigeria, Pakistan and China (3). Nationally, the
prevalence of stunting is 37.2%. It consists of 18.0% very short and 19.2% short.
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2.

The data showed, the stunting prevalence in 2010 (35.6%) increased by 1.6%
compared to 2007 (36.8%). In Indonesia, the prevalence of stunting (height/ age)
in children under five years old is higher than the prevalence of underweight or
poor nutrition (weight/ age) (19.6%) and the prevalence of wasting or thin (weight
/ height) (5.3%) (4).

Stunting is caused by several interrelated factors. There are five cluster:
maternal nutrition and infection, teenage motherhood and short birth intervals,
fetal growth restriction (FGR) and preterm birth, child nutrition and infection, and
environmental factors (5). Children with no exclusive breastfeeding have 6.54 more
times become stunting compared to children with exclusive breast feeding (6).
Fajrina study in 2016 showed that there is relationship between mother’s age
during pregnancy and birth interval with stunting. The study stated that mother
who are < 20 years and > 35 years have 4.08 more times to have children with
stunting (7). Another factors such as parent’s education and family income
contribute to the incidence of stunting. These two factors influence family eating
behavior (8.9).

Data from ministry of health, Indonesia showed that Sleman Regency is a
district with the second largest stunting prevalence in Yogyakarta after Gunung
Kidul Regency (10). Kalasan primary health center, in Sleman regency, Yogyakarta
province, Indonesia is a primary health center with the highest prevalence of
stunting in Sleman regency. Prevalence data in Kalasan primary health center in
2015 showed that 809 children under five years old (20.87%) are stunting and the
number increased to 22,30% in 2016. One of the four villages in Kalasan is
Purwomartani vilage with the highest prevalence of stunting, which is 27.66% (11).

The first 1.000 days of life since the womb is a window of opportunity which
determine whether the child will be stunting or not. Many stunting children are
found in the first two years of life (<24 months) (2). Stunting will be a problem for
the community if its prevalence is 20% (12). Stunting prevalence in Kalasan
primary health center is 22.30%. Purwomartani Village is one of village from four
villages in the working area of Kalasan primary health center with the highest
number of stunting. Previous studies conducted in several different places in
Indonesia, did not explore the role of fathers on stunting incidence. It is important
to explore factors related to stunting in children age 6-24 months from both factors
of father and mother in Purwomartani village. The result of the study will be the
important information for the health workforces to reduce stunting in
Purwomartani village.

METHOD

The design of this study is observational analytic using case control design.
The location of the study is in Purwomartani village, Kalasan district, Sleman
regency, Yogyakarta province, Indonesia. Case is stunting children aged 6-24
months who have lived in Purwomartani Village, Kalasan District, Sleman
Regency. The number of stunting children in this Purwortani village were taken
from data of Nutrition Status Monitoring (penentuan status gizi/PSG) of Kalasan
Primary Health Center in February 2018. The sample in this study was taken by
total sampling technique. There were 37 stunting children. Control group is
children aged 6-24 months who are not stunting and the closest neighbor to the
children in case group. Comparison between number of cases and the number of
controls is 1: 1 so the number in each group were 37 children.

Research samples must meet inclusion and exclusion criteria. Inclusion
criterias for case group are stunting, aged 6-24 months old, registered at Kalasan
Primary Health Center in February 2018, reside in Purwomartani Village, Kalasan
District, Sleman Regency and can be found at home at the time of the study after 3
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visits. Inclusion criterias for control group are normal children aged 6-24 months
old, reside in Purwomartani Village, Kalasan District, Sleman Regency and can be
found at home at the time of the study after 3 visits.

Exclusion criterias for case and control groups are suffering from mental and
physical disorders, and experiencing infectious disease. Total sampling technique
was used in this study. Thirty-seven stunting children in case group and 37
children in control group, with comparison 1 : 1. The researcher visit the
respondent in their house.

3. RESULTS AND DISCUSSION

Purwomartani Village is one of the villages in the region Kalasan District,
Sleman Regency with an area of 1.205.0000 Ha. The administrative area of
Purwomartani Village consists of 21 Hamlets. The height of Purwomartani
region is at + 127 m altitude from sea level with an average rain fall of 2.000 mm
/ year, as well the average temperature per year is 30-33 ° C.

Based on data of Governance Bureau, Regional Secretariat of Yogyakarta
Special Region (Biro Tata Pemerintahan Setda DIY) (2018): total population in
Purwomartani village is 34.322 with balanced ratio between male and female;
42.3% population is in productive age (20-59 years old); only less than 10% of
population graduates from university; and majority of the population are working
in private sector (13).

Three respondents from case group were excluded because they did not live
in Purwomartani village anymore. Total data from 68 respondents (@34
respondents from case and control group) were analyzed. Demographic data
showed that majority of children with stunting were in aged 13-24 months
(72,06%). While more than half of children with stunting were female (52,94%).
Detail of univariate analysis can be seen in Table 1 and 2.

Table 1. Frequency distribution of children aged 6-24 months based on age
and sex in Purwomartani Village, Kalasan District, Sleman Regency

Variables Frequency (n) Percentage (%)
Age
6-12 months 19 27,94
13-24 months 49 72,06
Sex
Male 32 47,06
Female 36 52,94

Majority of respondents have high level of father’s education (72,06%) and
mother’s education (52,94%); high level of family income (68,18%); were born
from mother with age that is not risky (75%); have safe birth interval (67,65%);
have normal birth weight (58,82%) and have experiences of exclusive
breastfeeding (52,94%).
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Table 2. Frequency distribution of children’s family
in Purwomartani Village, Kalasan District, Sleman Regency
No Variables Frequency  Percentage  No Variables Frequency Percentage
(n) (%) (n) (%)
1 Father’s education 5  Birth interval
Low 45 66,18 <36 months 22 32,35
High 23 33,82 >36 months 46 67,65
2 Mother’s education 6  Birth weight
Low 40 58,82 Risky 18 41,18
High 28 41,18 Not risky 50 58,82
3  Family income 7  Breastfeeding history
Low 23 33,82 Risky 32 47,06
High 45 68,18 Not risky 36 52,94
4  Mother’s age
Risky 17 25,00
Not risky 51 75,00

Bivariate analysis using chi square test with the level of confidence 95%
(p=0,05) was done to evaluate the relationship between several variables with stunting.
Odds Ratio (OR) was used to measure the power of the relationship between variables
with the incidence of stunting. The result shows that there are several variables which
show statistically relationship with stunting, namely: father's education (p value
0,040; OR = 3.429; CI = 1,176-9,994), maternal education (p value = 0,027; OR =
3,519; CI = 1,270-9,750), birth weight (p value = 0,013; OR = 5,250; CI = 1,509-18,268)
and breastfeeding history (p value = 0,029; OR = 3.378; CI = 1,246-9,157). Detail of the

result is provided in Table 3.

Table 3. Relationship between variables with stunting in children aged 6-24 months
in Purwomartani Village, Kalasan District, Sleman Regency

Case Control Total P OR

No Variables Categories n % n % n % value (95%
CI)

1 Father’s Low 27 7941 18 5294 45 66,18 3,429
education High 7 20,59 16 47,06 23 33,82 0,040 (1,176-
Total 34 100,00 34 100,00 68 100,00 9,994)

2  Mother’s Low 25 73,53 15 44,12 40 58,82 0,027 3,519
education High 9 2647 19 5588 28 41,18 (1,270-
Total 34 100,00 34 100,00 68 100,00 9,750)

3  Family Low 13 38,24 10 2941 23 33,82 0,608 1,486
income High 21 61,76 24 70,59 45 66,18 (0,540-
Total 34 100,00 34 100,00 68 100,00 4,084)

4  Mother’s age Risky 9 26,47 8 25,53 17 25,00 1,000 1,170
Notrisky 25 73,53 26 76,47 51 75,00 (0,390-

Total 34 100,00 34 100,00 68 100,00 3,512)

5 Birthinterval <36months 14 41,18 8 23,53 22 32,35 2,275
>36months 20 58,82 26 7647 46 67,65 0,195 (0,799-

Total 34 100,00 34 100,00 68 100,00 6,476)

6  Birth weight Risky 14 41,18 4 11,76 18 26,47 5,250
Notrisky 20 5882 30 8824 50 7353 0,013 (1,509-

Total 34 100,00 34 100,00 68 100,00 18,268)

7  Breastfeeding Risky 21 61,76 11 32,35 32 47,06 0,029 3,378
history Notrisky 13 38,34 23 6765 36 52,04 (1,246-
Total 34 100,00 34 100,00 68 100,00 9,157)
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Bivariate analysis shows that father’s education has relationship with
stunting (p value = 0,040). Another study, showed the relationship between
father’s education with stunting (p = 0,036). The study showed that children with
less educated father have 2,224 more likely become stunting (10). Based on the
experience of researcher experiences during interview and observation in
Purwomartani village, many fathers are focused as the source of income for the
family. Those type of fathers are not well involved in childcare at home, so there
will be less parenting support to the mothers. Odds Ratio (OR) was used to
measure the power of the relationship between variables with the incidence of
stunting. The result shows that there are several variables which show statistically
relationship with stunting, namely: father's education (p value = 0,040; OR =
3.429; CI = 1,176-9,994), maternal education (p value = 0,027; OR = 3,519; CI =
1,270-9,750), birth weight (p value = 0,013; OR = 5,250; CI = 1,509-18,268) and
breastfeeding history (p value = 0,029; OR = 3.378; CI = 1,246-9,157).

UNICEF (2002) stated that children need attention and care from both of
their parents, not merely only from their mother. Both parent, father and mother
have the same responsibilities in parenting. Father could be the arbiter in
parenting and in breastfeeding as well (17). Father’s behaviour could give an
important impact to the eating, physical activity’s behaviour and another health
outcome to their children(18). Another study found that there was a close
relationship between father’s education and height changes in children who are
found stunting in aged 6-12 months. Those children were free of stunting in aged
3-4 years (19). Father’s education affects children’s health indirectly, by its role in
determining family income (20).

Usually father's education level relating to household income. If the father is
more educated, they usually get more money. Fathers with low education tend to
find difficulties to have a job with a better income. This causes the family’s income
allocated in purchasing foodstuffs is reduced, consequently children experience
malnutrition and become stunting.

Bivariate analysis in Table 3 shows there is relationship between mother’s
education and stunting (p value = 0,028). Based on the theory, the level of formal
education has close relationship with amount of the knowledge. Someone with
lower formal education, will find more difficulties in understanding the knowledge
related to children nutrition. Based on the researcher experiences during interview
and observation in Purwomartani village, many mothers do not know the impact of
stunting and lack of understanding in exclusive breastfeeding. Many mothers feed
their children solely based on child preference without considering some aspects as
the nutrition content in the food, the child nutritional needs, and traditional
practice by giving honey to the neonates. The level of the nutrition understanding
influences the attitude and behaviour in food choosing. People with less knowledge
on nutrition will choose the food based on the interest of the sense organs without
considering the nutritional content (21, 22, 23).

Birth weight is one of the risk factors of stunting (24). The study conducted
in India showed that children with low birth weight (LBW) have 1.82 more likely
become stunting compared to the children with normal birth weight at the same
age (25). The other study showed that birth weight had direct influence on
stunting. Cohort perspective study in Cebu, Philippine and Ethiopia in children
aged 12 months showed that the stunting prevalence is significantly higher on
infant with LBW [26]. Infant with LBW is more likely become stunting compared
to the infant with normal birth weight. Infant with LBW is more risk on health
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problems and growth delayed. LBW influences children development and health
related problems to the child in the future (27).

Based on the interview and observation from 18 respondents with LBW,
majority of the case is caused by premature birth. One of the factors influence the
premature birth is the poor nutritional status of the mother. UNICEF stated that
mother with poor nutritional status has greater opportunity to have baby with
LBW compared to mother with normal nutritional status. Fetus with poor nutrition
in the womb also has greater opportunity to become stunting (3, 28, 30).

The result of this study also showed the relationship between history of
breastfeeding with stunting. The study showed that children with no exclusive
breastfeeding have 3,378 more likely become stunting compared to the children
with exclusive breastfeeding. Exclusive breastfeeding is the best food for children
aged 0-6 months. No additional liquid and solid food are required in exclusive
breastfeeding (ex. formula milk, orange juice, honey, tea, and mineral water,
banana, porridge, etc). Children with exclusive breastfeeding have better
nutritional status compared to children with no exclusive breastfeeding (31).
Several factors are identified as barrier of exclusive breastfeeding, namely: early
feeding with solid food to the infant < 6 months and delayed breastmilk production
because of mother’s emotional stress (32).

The other variables in this study such as family income, mother’s age, and
birth interval showed no relationship with the incidence of stunting in
Purwomartani village. The health workforce in Kalasan primary health care can
focused on the identified risk factors that were found in this study. Clear and
systematic efforts have to be done by health sectors and other related sectors such
as education sector to increase knowledge, attitude, and behavior of the
community to solve problems of stunting in working area of Kalasan primary
health care and other region with the same context.

4. CONCLUSION

Factors related to stunting in children aged 6-24 months in Purwomartani
village were father's education, mother's education, birth weight and history of
breastfeeding.
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