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ABSTRACT
Background: Stunting is a condition of failure
to thrive in children under five as a result of
chronic malnutrition. Environmental interventions such as water, sanitation and hygiene
behavior (WASH) can be used as a strategy to
reduce the high incidence of stunting. This
study aims to determine environmental factors
and other factors on the incidence of stunting
in toddlers.
Subjects and Method: This study was an
observational analytic study with a case-control
approach. This research was conducted in July
2019 – August 2019 in Klaten Regency, Central
Java. A total of 200 samples was selected by
simple random sampling. The dependent variable was stunting. The independent variables
were mother's education, family income, number of family members, water sources, sanitation, history of infectious diseases, family diet,
hand washing behavior and posyandu strata.
The data collection technique used a questionnaire and analyzed by a multiple multilevel
logistic regression.
Results: The risk of stunting increased with
low maternal education <Senior high school
(b= 3.43; 95% CI= 1.47 to 5.40; p <0.001), low
family income (b= 2.72; 95% CI= 0.80 to 4.64;
p= 0.005), family members ≥5 (b= 2.26; 95%
CI= 0.65 to 3.87; p = 0.006), households with

open water sources (b= 2.28 95% CI= 0.74 to
3.83; p= 0.004), inadequate sanitation (b=
2.66; 95% CI= 1.06 to 4.26; p <0.001), children
had a history of infectious disease (b= 2.29;
95% CI= 0.70 to 3.88; p= 0.005), family diet
(b= 2.39; 95% CI= 0.67 to 4.11; p= 0.006), and
mothers did not wash their hands (b= 2.10;
95% CI= 0.63 to 3.56; p= 0.005). Posyandu
strata had strong contextual effect on stunting
in children under five with intra-class correlation (ICC) = 34.84%.
Conclusion: The risk of stunting increases
with low maternal education, low family
income, family members ≥5, households with
open water sources, inadequate sanitation,
children had a history of infectious disease,
family diet, and mothers did not wash their
hands. Posyandu strata has strong contextual
effect on stunting in children under five.
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BACKGROUND
The problem of malnutrition globally can
reduce the quality of human resources, so
that various countries in the world work
together to overcome it through the development of global nutrition, namely the
e-ISSN: 2549-0257

Scaling Up Nutrition (SUN) Movement.
The main focus of the SUN movement is to
meet nutritional needs in the first 1000
days of life to reduce stunting (Ki-Moon,
2016). Stunting is a condition of failure to
thrive in children under five years of age
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(under five) as a result of long-term nutritional deficiencies, characterized by body
length or height per age (HAZ) having a Zscore below - 2 Standard Deviation (SD),
(Demirchyan et al., 2016). The target of the
World Health Assembly (WHA) in 2025 is
to reduce the number of stunted children by
40% (Prendergast and Humphrey, 2014).
Based on data from the World Health
Organization-United Nations Children's
Fund (WHO-UNICEF), 159 million children
under five are stunted and 51 million children under five are experiencing wasting.
The 2014 Global Nutrition Report shows
that Indonesia is among 17 countries out of
117 countries that have these nutritional
problems (Kemenkes RI, 2016). The prevalence of stunting in Indonesia is 30.8% with
the highest prevalence in East Nusa
Tenggara (NTT) at 42.6%, in Central Java
the prevalence of stunting is 31.2% while in
Klaten Regency, Central Java, Indonesia
the prevalence of stunting is 27% (Riskesdas, 2018; Klaten Health Office, 2018).
Stunting can occur due to various
influencing factors, including the lack of
nutrition, starting from infancy to toddlers.
Lack of breastfeeding (ASI) in the first six
months, as well as improper supplementation of complementary foods (Mufida,
2015). Other factors that can affect the incidence of stunting are micronutrient deficiencies such as protein, iron, zinc and infectious diseases (Chirande et al., 2015). Characteristics of parents ranging from education, work, parenting, household economics
and knowledge of nutrition also affect
stunting (Ariesthi et al., 2015; Sujendran et
al., 2015). Low formal education of parents
can increase 4.91 times the incidence of
stunted children, low parental income has
an increase of 1.48 times the incidence of
stunted children (Sujendran et al., 2015).
The low socioeconomic level of the family
makes a family unable to meet their nutriwww.thejmch.com

tional needs so that it affects the increasing
incidence of stunting (Vonaesch et al.,
2017)
The environment in which they live
also has an influence on stunting. People
who live in rural areas have a 20% higher
prevalence than those who live in urban
areas. Poverty, access to health services and
difficult information in rural areas are the
factors causing the higher rate of stunting
in rural areas (Audrie et al., 2013). Open
feces landfills have a higher risk of stunting
in children under five compared to areas
with proper latrines (Spears et al., 2013). In
Indonesia 1 in 5 households still defecate
openly and 1 in 3 households do not have
access to clean drinking water, and hand
washing behavior is still low (TNP2K,
2017).
The health service that affects the
incidence of stunting is the Integrated Service Post (Posyandu). Toddlers who rarely
come to posyandu have a risk factor for
stunting 9.0 times compared to those who
regularly attend posyandu (Ariesthi et al.,
2015). Posyandu has a contextual effect on
the incidence of stunting children with ICC:
15.00%, which means that the posyandu
strata affect the incidence of stunting
children, the posyandu level independently
can reduce the incidence of stunting
(Sajalia et al., 2018).
Based on various factors that influence the incidence of stunting, it is necessary to conduct research related to the
influence of the environment and posyandu
on the incidence of stunting in children
under five.
SUBJECTS AND METHOD
1. Study Design
This was an analytic observational study
with a case-control design. This study was
conducted at integrated health posts (Posyandu) in 5 community health centers,
726
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Klaten, Central Java, from July to August
2019.
2. Population and Sample
The source population in this study were
toddlers who were in 25 Posyandu from 5
different Health centers in Klaten Regency.
The selection of Posyandu was carried out
by stratified random sampling. A sample of
200 children under five was carried out by
simple random sampling.
3. Study Variables
The dependent variable was stunting in
children under five. The independent variables were mother's education, family income, number of family members, water
sources, sanitation, history of infectious
diseases, family dietary pattern, hand
washing behavior, and Posyandu strata.
4. Operational Definition of Variable
Stunting was the nutritional status of
children aged 6-59 months as measured by
length or height according to age (HAZ),
then compared with anthropometric standards for assessing children's nutritional
status according to the Decree of the
Minister of Health Number 1995/Menkes/SK/XII/ 2010.
Maternal education is the mother's last
formal education that is completed until
graduation.
Family income is the average income or
income each month in the last six months
generated by the head of the family / other
family members to meet their daily needs.
The number of family members is the
number of family members who live in the
house.
Water source is a source of water used by
a family for drinking, cooking, bathing, and
washing.
Sanitation is the availability and appropriateness of sewage drains (septic tanks)
and healthy latrines in the household.
Food consumption patterns are a
balance between meeting the nutritional
www.thejmch.com

needs of a family by assessing the diversity
of food consumed by the family.
Hand washing behavior is a mother's
habit of washing hands using soap at home
before eating, after finishing defecating and
having a bowel movement, before preparing
and giving baby food.
Infectious disease history is a history of
infectious diseases that are being or have
been suffered by children under five, such
as diarrhea or respiratory infections in the
last six months.
Posyandu is the type or level of posyandu
that exists in the community.
5. Instruments
The research instrument used for data collection was a questionnaire about maternal
education, family income, number of family
members, water sources, sanitation, hand
washing behavior and a history of infectious diseases. The Family Diet Questionnaire uses the Food Frequency Questionare
(FFQ). Posyandu strata are divided into
three categories, namely intermediate, full
moon and independent.
6. Data Analysis
Univariate analysis was carried out to
obtain the frequency distribution and
percentage characteristics of the study subjects. Bivariate analysis was performed to
analyze the relationship between the independent and dependent variables using the
Chi-Square test and the calculation of the
odds ratio (OR) with 95% CI and significance level of p <0.05. Multivariate analysis was performed using multiple multilevel logistic regression analysis.
7. Research Ethics
The ethics of this research include informed
consent, anonymity, confidentiality, and
ethical clearance. Ethical clearance was
carried out at the Faculty of Medicine,
Sebelas Maret University with number 275
/ UN27.06 / KEPK / 2019 issued on July 8,
2019.
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RESULTS
income, number of family members, water
1. Univariate Analysis
sources, sanitation, history of infectious
The subjects of this study consisted of 200
diseases, food consumption patterns, and
toddlers. Univariate analysis of variables
hand washing behavior are described in
covering maternal education, family
table 1.
Table 1. Univariate Analysis of Research Subject Variables
Variable
n
%
Maternal Education
High ≥Senior high school
131
65.5
Low <SHS
69
34.5
Family Income
High ≥Average
132
66
Low <Average
68
34
The number of family members
<5
124
62
≥5
76
38
Water sources
Protected
119
59.5
Open
81
40.5
Sanitation
Adequate
123
61.5
Inadequate
77
38.5
History of Infectious Disease
No
127
63.5
Yes
73
36.5
Food Consumption Pattern
Various
130
65
Not diverse
70
35
Hand Washing Behavior
Done
122
61
Not done
78
39
Table 1 shows that mothers with high
education >Senior high school are 131
(65.5%) and mothers with low education
<SMA are 69 (34.5%). Toddlers from high
income families were 132 (66%) and those
with low income <average were 68 (34%).
Toddlers from the number of family members <5 were 124 (62%) and those with ≥5
family members were 78 (38%). The number of children under five from households
that have protected water sources is 119
(59.5%) and children under five from
households with open water sources are 81
(40.5%). 123 (61.5%) of children with adewww.thejmch.com

quate sanitation were as many as 123
(61.5%) and households with inadequate
sanitation were 77 (38.5%). As many as 127
(63.5%) of children under five who did not
have a history of infectious diseases and 73
(36.5%) had a history of infectious diseases.
Toddlers from families with diverse food
consumption patterns were as much as 130
(65%) and toddlers from families with nondiverse food consumption patterns were as
much as 70 (35%). 122 (61%) of mothers
who wash their hands properly and 78
(39%) who do not wash their hands
properly.
728
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2. Bivariate Analysis
table 2 show the relationship of the indeBivariate analysis was performed using the
pendent variables with the dependent
Chi Square test and the calculation of the
variable (stunting). The results of the
Odds Ratio (OR) with a 95% confidence
analysis can be seen in table 2.
level. The results of the bivariate analysis in
Table 2. Bivariate analysis factors that influence stunting (mother's education,
family income, number of family members, water sources, sanitation, history of
infectious diseases, food consumption patterns and hand washing behavior)
Stunting
Total
(95%)
Independent Variable
No
Yes
OR
p
CI
n
%
N
%
N
%
Maternal Education
High> = SHS
102
78
29
22
131 100 5.15
2.60–
<0.001
Low <SHS
10.19
28
40
41
60
69 100
Family Income
High
107
81
25
19
132 100 8.37
4.09 –
<0.001
Low
17.21
23
34
45
66
68 100
Number of Family
Members
<5
101
81
23
19
124 100 7.11
3.55 –
<0.001
≥5
14.34
29
38
47
62
76 100
Water sources
Protected
92
77
27
23
119 100 3.85
2.00 –
<0.001
Open
7.45
38
47
43
53
81 100
Sanitation
Adequate
97
79
26
21
123 100 4.97
2.54 –
<0.001
Inadequate
9.76
33
43
44
57
77 100
History of Infectious
Disease
No
101
79
26
21
127 100 5.89
2.97 –
<0.001
Yes
11.72
29
40
44
60
73 100
Food Consumption
Pattern
Various
102
78
28
22
130 100 5.46
2.76 –
<0.001
Not diverse
10.84
28
40
42
60
70 100
Hand Washing
Behavior
Done
104
85
18
15
122 100 11.55
<0.001
5.52 –
24.43
Not done
26
33
52
67
78 100
3. Multivariate analysis with a multilevel approach
Multivariate analysis is an analysis that can
explain the effect of more than one independent variable on one dependent variable. The multivariate analysis used in this

www.thejmch.com

research is multilevel logistic regression
analysis using the STATA 13 program.
Table 3 shows that the risk of stunting
among children under five is increased for
low maternal education <Senior high
school (b= 3.43; 95% CI= 1.47 to 5.40; p=
0.001), low family income (b= 2.72; 95%
729
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In the multilevel analysis of posyandu
strata, the results obtained ICC= 34.84%.
This indicator shows that the incidence of
stunting under five is 34.84% determined by
variables at the posyandu level. This figure is
greater than the standard role of thumb size
of 8-10%, so the contextual influence shown
from the multilevel analysis is very important
to note. The table also shows p <0.009. This
means that the multilevel model is statistically significant different from the usual
logistic regression model. The results of the
complete multivariate analysis can be seen in
table 3.
Table 3. Multivariate logistic regression analysis of stunting factors (mother's
education, family income, number of family members, water sources, sanitation,
history of infectious diseases, food consumption patterns, and hand washing
behavior) in under five
95% CI
Variable Independent
b
p
Lower limit
Upper limit
Fixed Effect
Maternal education (<Senior high
3.43
1.47
5.40
0.001
school)
Family income (<average)
2.72
0.80
4.64
0.005
Family members (≥5)
2.26
0.65
3.87
0.006
Water source (unprotected)
2.28
0.74
3.83
0.004
Sanitation (inadequate)
2.66
1.06
4.26
0.001
History of infectious disease (any)
2.29
0.70
3.88
0.005
Food consumption pattern (not
2.39
0.67
4.11
0.006
diverse)
Hand washing behavior (not done
2.10
0.63
3.56
0.005
properly)
Random Effect
Strata Posyandu (constanta)
1.75
0.29
10.42
N observation = 200
Log likelihood = -41.69
LR test vs. logistic regression,
p=0.009
ICC = 34.84%

CI= 0.80 to 4.64; p= 0.005), family
members ≥5 (b= 2.26; 95% CI= 0.65 to
3.87; p= 0.006), unprotected water sources
(b= 02.28; 95% CI= 0.74 to 3.83; p=
0.004), poor sanitation (b= 2.66; 95% CI=
1.06 to 4.26; p= 0.001), children under five
had a history of infectious diseases (b=
2.29; 95% CI= 0.70 to 3.88; p= 0.005), the
pattern of food consumption did not vary
(b= 2.39; 95% CI= 0.67 to 4.11; p= 0.006),
improper hand washing behavior (b = 2.10;
95% CI = 0.63 to 3.56; p = 0.005).

DISCUSSION
1. The effect of mother's education on
the incidence of stunting
Parents' education affects the incidence of
stunting among children under five, especially in the education of mothers as the

www.thejmch.com

primary caregivers for toddlers. The results
of the analysis showed that maternal education had an effect on the incidence of
stunting in children under five and was
statistically significant. Mothers with low
education <Senior high school have a risk
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of having children under five years of stunting 3.43 times greater than mothers with
higher education > Senior high school. The
results of this study are in line with the
research of Rahayu and Khairiyati (2014),
namely that mothers with low education
have a 5.1 times greater risk of children
under two years of stunting compared to
mothers who have higher education.
The low level of education of the
mother makes it difficult for the mother to
receive the information provided so that the
knowledge of parenting and feeding
patterns for babies and children is less
(Yisak et al., 2015; Aridiyah et al., 2015).
Low knowledge of maternal nutrition has a
3.3 times greater risk of experiencing stunting compared to mothers with good nutriational knowledge (Torlesse et al., 2016).
2. The effect of family income on the
incidence of stunting
Families with low socioeconomic conditions
or the occurrence of poverty are an indicator of a family's inability to get enough
food, due to the low purchasing power to
meet basic needs such as food, clothing,
shelter and education. Family income
affects the incidence of stunting in children
under five. The analysis showed that there
was an effect of family income on the
incidence of stunting in children under five
and it was statistically significant. Low
family income <average risk of having a
child under five is stunted by 2.72 times
greater than families with high income>
average. The results of this study are in line
with research conducted by Yisak et al.,
(2015) in Eastern Ethiopia, found that
families with an income below the minimum standard of 250 thousand rupiah per
month are 2.5 times more likely to have a
stunting child.
Toddlers with low-income families
have 2.8 times the risk of getting stunted
compared to toddlers with high family
www.thejmch.com

income (Torlesse et al., 2016). Family
income is a measure of the family's ability
to meet family needs, both food needs, as
well as proper sanitation facilities for the
family, so that families with low income
<average will find it difficult to meet the
standard of family needs, this has an
impact on children under five who are
cared for by the family. low-income families
become stunted.
3. The effect of the number of family
members on stunting
The number of family members affects the
food intake consumed by the family, including toddlers. The number of family members affects the incidence of stunting in
children under five. The results of the analysis showed that the number of family
members had an effect on the incidence of
stunting in children under five and it was
statistically significant. Families with >5
family members have a risk of having
children under five with stunting by 2.26
times greater than families with <5 members. The results of this study are in line
with research by Yisak et al., (2015), where
a family with >6 members has a risk of
their child experiencing stunting by 2 times
greater. In Oktarina and Sudiarti's research
(2013), it is said that the large number of
family members increases the risk of stunting by 1.38 times compared to the number
of small family members.
The number of family members has a
large effect on the food intake given to the
family. The fulfillment of nutrition in the
family will be divided among many members, so that children under five in the
family are at risk of stunting.
4. The effect of water sources on the
incidence of stunting
Domestic water sources affect the incidence
of stunting among children under five. The
analysis showed that there was an effect of
water sources in the household on the inci731
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dence of stunting in children under five and
it was statistically significant. Families with
open water sources have a risk of having
children under five with stunting by 2.28
times greater than families with closed
water sources. The results of this study are
in line with the research of Chirande et al.,
(2015) which states that unprotected water
sources increase the risk of stunting in
Tanzania, namely 1.58 times compared to
families who have protected water sources.
In another study, it was said that unprotected water sources had three times the
risk of children under five being stunted
compared to families using clean water
(Yisak et al., 2015). Clean drinking water
sources are an important factor for body
health and reduce the risk of various
diseases such as diarrhea, cholera and
typhus (Oktarina and Sudiarti, 2013).
Diarrheal disease is closely related to poor
clean water quality, long-term impact of
morbidity and increased cases of stunting.
5. The effect of sanitation on the
incidence of stunting
Poor sanitation will have an impact on
increasing diseases such as diarrhea and
worm infections which can be linked to the
incidence of malnutrition. Unsafe sanitation generally occurs in poor and middleincome countries and areas with population
densities that indirectly pose a threat to
stunting for children (Spears et al., 2013).
Household sanitation affects the incidence
of stunting among children under five. The
results of the analysis show that there is an
effect of sanitation in the household on the
incidence of stunting in children under five
and it is statistically significant. Poor sanitation in a household has a risk of having
children under five with stunting by 2.66
times greater than households or families
with adequate sanitation. The results of this
study are in line with study conducted by
Cahyono et al., (2016) which states that
www.thejmch.com

poor environmental sanitation has a 3.9
times greater risk for children under five to
experience stunting compared to the use of
good environmental sanitation.
Poor sanitation is also a factor in the
occurrence of stunting in the areas of Bali
and East Nusa Tenggara (NTT), babies
under two years who live in poor sanitation
are at 1.46 times risk of experiencing stunting (Nadiyah et al., 2014). Sanitation in the
family is related to the availability of adequate latrines, sewage systems, sewer systems and drinking water treatment. Households with unhealthy sanitation and latrines have a 3.4 times risk of having stunted
children compared to households with sanitation and healthy latrines (Torlesse et al.,
2016). Poorly managed sanitation also
results in waste pollution and lack of clean
water availability, so that it has a significant
effect on the incidence of stunting in
children under five..
6. The effect of history of infectious
disease on stunting
A history of infectious diseases affects the
incidence of stunting in children under five,
diseases such as diarrhea and ARI will
affect weight and growth of children under
five. The results of the analysis showed that
there was an effect of a history of infectious
disease that had been experienced by children under five on the incidence of stunting
in children under five and was statistically
significant. Toddlers with a history of
infectious diseases had a 2.29 times greater
risk of stunting than toddlers without a
history of infectious diseases. The results of
this study are in line with previous studies,
namely toddlers with a history of infectious
diseases have a 2.2 times risk of getting
stunted compared to toddlers who do not
have a history of infectious diseases (Arifin
et al., 2012). Based on the results of a study
conducted by Lestari et al (2014), it was
found that children suffering from ARI in
732
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the last 2 months had a risk of 5.7 times for
stunting, while children who had diarrhea
in the last 2 months had a 5.04 times risk of
becoming stunting.
Infectious diseases, especially diarrhea, are closely related to access to clean
water in households. Nematode infections
can be caused by parasitic worms (roundworms, whipworms, and hookworms)
which can affect the absorption of nutriational intake in toddlers, so that in the long
term it causes stunting.
7. The effect of food consumption
patterns on stunting
Food consumption patterns in the family
can affect the nutritional status of children
under five, especially in terms of nutritional
adequacy rates for children under five. The
results of the analysis show that there is an
effect of food consumption patterns in
families on the incidence of stunting in
children under five and it is statistically
significant. Families with non-diverse Food
Consumption Patterns have a risk of stunting by 2.39 times greater than families with
diverse Food Consumption Patterns. The
results of this study are in line with
Motbainor et al., (2015) which states that
families experiencing food insecurity or
lack of food diversity have a risk of child
stunting 1.62 times compared to families
with adequate food consumption patterns.
Food consumption patterns include a
sufficient level of energy generated from
food diversity and especially animal
protein. Families with low animal protein
adequacy increased the risk of stunting by
1.14 times, while low levels of fat consumption increased the risk of stunting by 1.64
times (Oktarina and Sudiarti, 2013). In
toddlers who lack animal protein and fat in
the long term it results in stunting.

www.thejmch.com

8. The effect of hand washing behavior on the incidence of stunting
Hand washing behavior factors have an
important effect on nutritional problems,
one of which is stunting, although it is not a
direct factor. Bad hand washing behavior
will make it easier for toddlers to catch
infectious diseases such as diarrhea and
ARI. The results of the analysis showed that
there was an effect of hand washing behavior on the incidence of stunting in infants
and it was statistically significant. Mothers
who do not wash their hands properly have
a 2.10 times greater risk of stunting than
mothers who regularly wash their hands
properly. This is in line with Torlesse et al.,
(2016) which states that households who do
not apply hand washing using soap have a
1.3 times greater risk of child stunting
compared to households that apply washing
hands using soap.
Another study states that hand washing can be protective for the incidence of
stunted children, this is because mothers
who regularly wash their hands using soap
can reduce the risk of stunting by 0.43
times less than mothers who do not wash
their hands (Rose et al., 2015). Washing
hands that are not practiced by mothers or
caregivers when caring for toddlers, especially when providing food, will make it
easier for toddlers to catch infectious diseases such as diarrhea and ARI. Both of these
diseases have a direct effect on stunting.
9. The effect of Posyandu strata on
the incidence of stunting
The results of the analysis showed that posyandu strata had an effect on the incidence
of stunting in children under five and was
statistically significant. The results showed
that the ICC= 34.84%. This indicator shows
that the posyandu condition at each stratum has a contextual effect on the incidence
of stunting in children under five by
34.84%. This figure is greater than the stan733
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dard rule of thumb size of 8-10%, so the
environmental influence, namely the posyandu strata, which is shown from the
multilelevel analysis, affects the incidence
of stunting in children under five. This is in
line with previous research which states
that posyandu has a contextual effect on the
incidence of stunting children with ICC:
15.00% which means that the posyandu
strata affect the incidence of stunting
children, the posyandu level independently
can reduce the incidence of stunting
(Sajalia et al., 2018).
Toddlers who rarely come to the posyandu in the last 3 months have a higher
chance of developing stunting, besides
stunting it is also higher in children who do
not have a growth monitoring card
(Sahanggamu et al., 2017). Growth monitoring programs can prevent toddlers from
stunted growth through early detection by
health cadres and health workers at the
posyandu.
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