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ABSTRACT

Stunting defines as an abnormal linear growth of children less than -2 standard deviations (SD) of the height
measurements according to age. According to WHO (2013), the quality and quantity of nutrient intake and the presence
of infectious diseases are directly associated with stunting, while hygiene and sanitation are indirectly associated with
stunting. This study aimed to determine whether there is a relationship between disease history and sanitation with the
incidence of stunting in children aged 1-5 years in the working area of Sidotopo Wetan Health Center (Puskesmas),
Surabaya City. This cross- sectional study was used secondary data from the survey of Puskesmas Sidotopo Wetan
children under five - supervising program 2020 which included 166 children aged < 5 years. The dependent variable
was stunting, and the independent variables are the history of diarrheal disease and sanitation facilities. The results
found that 77 children under five were stunting (46.40%), history of frequent diarrhea was 19.26%, history of the last
one month of having diarrhea was 20.47%, permanent healthy toilet ownership 89%, and qualified trash bin were
46.97%. The results of the chi-square statistical test on the research variables further showed a positive relationship
with a history of frequent diarrhea (p = 0.023) and diarrhea during the past month (p = <0.001) with the incidence
of stunting. There was also a negative relationship between the toilet (p = <0.001) and trash bin ownership with the
incidence of stunting (p = 0.023). Thus, this study concludes that the history of diarrhea and environmental sanitation
factors of toilet and trash bin ownership have a relationship with the incidence of stunting in children under five years
old. The stunting prevention program shall more consider the awareness of the parents and their kids about nutrient
intake, practice of hygiene and sanitation in the house.
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INTRODUCTION cause of stunting is a lack of nutritional intake
of quality or quantity so that children’s needs are
not fulfilled, as well as the presence of infectious
diseases that occur over a long time or repeatedly
(UNICEF, 2013).

Based on data from the Surabaya City Health
Profile, the percentage of children under five
with stunting in Surabaya in 2018 was 8.92%, of
which was broken down into stunting of 2.04%
and severe stunting of 6.88%. The Basic Health
Research of the Republic of Indonesia (Riskesdas)
in 2018 regarding infectious diseases affirmed that
diarrhea was one of the infectious diseases and was
the leading cause of under-five children mortality
with 12.3% (Riskesdas, 2018).

The 2018 survey results in Indonesia
showed that households with access to proper
sanitation were 74.6%, which had been compared
to the standard SDG’s is only 7.47% qualifying

Stunting is abnormal linear growth in children.
A child categorized as stunted if the measurement
results of height according to age are less than

-2 standard deviation (SD) (WHO, 2010). The
problem of stunting interprets the occurrence of
chronic nutrition in the fetus, infants, and children
under-five, as well as other indirect factors related
to health issues (Pusdatin, 2016). Meanwhile, the
direct cause of the incidence of stunting is lack
of quantity of nutritional intake, as well as the
presence of infectious diseases that occur over
a long period of time or repeatedly, while the
indirect causes include hygiene and sanitation
(WHO, 2013).

The incidence of stunting is caused by food
security at the household level, parenting, social,
economic, and environmental conditions, including
hygiene and sanitation. Meanwhile, the direct
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proper sanitation (BAPPENAS, 2020). Besides,
according to the 2018 Riskesdas data, in East
Java, the proportion of households that discharged
wastewater directly into the sewer flow either from
bathroom or laundry and kitchen waste reached
53.2% (Indonesia MoH, 2018).

According to the results of data analysis
from the Indonesia Family Life Survey (IFLS),
it was disclosed that an increase in sanitation
factors is related to the risk of diarrhea infection
in Indonesian children (Azhar, 2014; Patunru,
2015; Cronin, 2016). The results of other studies
further showed that poor access to sanitation in
types of unqualified toilets increases the risk of
stunting by 1.3 times higher than those of babies
under two years who use proper toilets (Adiyanti,
2014). These results thus confirmed that water and
sanitation are the primary interventions to prevent
stunting. Based on these findings, this study aims
to determine the relationship between a history of
diarrhea and sanitation facilities and the incidence
of stunting in children aged 1-5 years.

METHOD

This study applied the cross-sectional research
design carried out in Sidotopo Wetan Health
Center, Surabaya City. The population in this study
was children under five years in the working area
of Sidotopo Wetan Health Center with exclusion
criteria are incomplete data, congenital disabilities,
chronic disease, and had undergone a Community
Feeding Center (CFC) / Therapeutic Feeding
Center (TFC). The sample of this study, however,
was in the form of secondary data taken from
the 2020 children under five monitoring database
survey conducted by health center nutritionists.
From a total of 651 data samples, 166 samples that
met the assessment criteria for the study sample
were obtained.

The independent variables in this study were
a history of diarrhea and sanitation, including the
ownership of healthy toilets and qualified trash
bin, while the dependent variable was stunting.
The stunting category, moreover, was based on
the z-score, namely height for age (height/age)
of less than -2 standard deviation (SD) (WHO,
2010). The measurement of body length for under-
two-year children was carried out by utilizing an

https://doi.org/10.20473/mgi.v16i3.248-255

infantometer length board and a microtoise to
measure the children under five s’ height, the tools
used have an accuracy of 0.1 cm. The measurement
was carried by the nutrition officer of Sidotopo
Wetan Health Center Surabaya.

The data was collected using secondary data
from the results of the 2020 children under five
monitoring database survey conducted during
January - February by health center nutritionists.
Measurement of diarrheal data was obtained based
on historical data from frequent infections and
diseases experienced during the last one month,
with the option: “fever, runny nose, cough,
diarrhea, none, and other diseases” then classified
into “diarrhea, other than diarrhea, and not sick”.
Data on toilet sanitation facilities, with options:
“permanent healthy toilet, semi-permanent healthy
toilet, public toilet, and open defecation”. Data
on waste bin facilities with the classification:
“qualified, unqualified, and do not exist” (Surabaya
City Health Office, 2020).

The statistical analysis with SPSS 20 software,
furthermore, used the chi-square test for nominal
data, while for ordinal and ratio data, logistic
regression tests with a confidence level (CI)
of 95% or «< = 0.05 was employed. This study,
moreover, has passed the ethical review from
the ethics committee of the Faculty of Dentistry,
Universitas Airlangga, with certificate number:
214/ HRECC.FODM / IV / 2020 also approval
from Surabaya Health Office and Sidotopo Wetan
Health Center Surabaya.

RESULTS AND DISCUSSION

Under-five Children Characteristics

Based on table 1, it can be seen that the
sample of under-five children with stunting was
77 (46.4%) and 89 (53.6%) for normal children.
Most of the respondents aged more than two
years old and female, but for under-five children
who experienced stunting were mostly male
(23.49%). In a cohort study, furthermore, it was
found that 6-24 months of age male infants had
a twofold more significant risk of experiencing
stunting compared to female infants (Medhin et
al., 2010; Roscha et al., 2013). Male gross motor
development is faster and less monotonous so that
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it requires more energy, the energy reserves used
for children’s growth will decrease thus escalate
stunting risk (Setyawati, 2018)

Under-five children who experienced stunting
in this study were mostly in the group of children
over two years old, as many as 76 under-five
children (45.78%). This result is in line with the
results of Maharani’s research in 2018, which
affirmed that 15 out of 25 children under five are
stunted when they are five years old because it is
a critical period of growth and they not receive
breast milk as moved into the weaning phase;
breast milk itself play roles as protection that
supports the immune system so that they are at
low risk. In addition, under-five children with 24
months of age have and have increased activity
in their surroundings, develop and grow their
children under five gross motor skills (Maharani,
2018). At this stage, some children under five
experience several possibilities that result in a lack
of intake and specific nutrients, decreased appetite,
decreased sleep hours, and the risk of developing
infectious diseases is high if the mother or nurse
is lacking in hygiene and sanitation (Setyawati,
2018).

The number of families of under-five children
in the entire sample of the stunting group was in
small families, or the number of members was less
than 4. In brief, there were 44 under-five children
(26.50%) who came from small families and 45
under-five children from large families (27, 01%).
Families with more than five children or more than
eight family members can be at risk of stunting in
children in their families (Fikadu, 2014; Kofuor,
2014). Additionally, under-five children who come
from families with a large number of household
members are 1.34 times more likely to experience
stunting than children under five from families
with sufficient household members (Oktarina dan
Sudiarti, 2013). The number of family members
does not guarantee the fulfillment of the nutritional
status of each family member, the arrangement
of food availability and distribution is even and
balanced can reduce the risk of stunting (Fitri,
2010).

Most of the mothers had a status of
housewives so that the mother had a direct role
as caregivers for under-five children concerning
the incidence of stunting (p = 0.001), one possible

reason is education level mother that contribute
to the stunting. Stay-at-home mothers will have a
higher intensity in caring for their children under
five. Therefore, they can control their feeding
patterns and meet their intake needs so that optimal
nutritional status can be achieved (Sari, 2017).
For working mothers, nonetheless, a lot of time
is consumed for work so that mothers do not
have time to get information on children’s growth
(Nafi’ah, 2015).

Besides, most of the parents were still married
or not single parents, namely 74 (44.57%) for
parents of under-five children with stunting and 88
(53.01%) for parents of normal children.

History of Diarrhea

Table 2 revealed that diseases other than
diarrhea had a high frequency and were often
suffered by both normal and stunting. Children
under five with a normal nutritional status more
often experienced diarrhea, as many as 24 children
under five (14.45%), compared to the stunting
children (4.81%). The same phenomenon also
occurred in the history of the disease in the last
month, confirming that children under five with
normal nutritional status had diarrhea as many as
27 children under five s (16.26%). In contrast, only
seven children under five (4.21%) were stunted.
In stunting children under five, moreover, there
were more diseases besides diarrhea, such as fever,
cough, colds, or other conditions. In the interview
results, several children under five had a history of
other diseases such as inflammation and shortness
of breath. This result can be further related to
the symptoms of Acute Respiratory Infection
(ARI) that many children experience when they
are less than five years old and often affect their
appetite. Thus, their intake and nutritional status
are deficient. According to Mardiah’s research
in 2018, children under five not only experience
one symptom complaint but three to five different
complaints when experiencing ARI, and symptom
grouping is based on complaints of ARI disease
(Mardiah, 2018). According to the World Health
Organization (WHO) in 2012, it was recorded
that 78% of children under five experiencing ARI
visited health services. Most parents, however,
tended to ignore the symptoms; whereas,
reciprocal interaction between infectious diseases
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Table 1. Characteristics of Families and Children

Nutritional Status (HAZ)

Variable Normal Stunting p value
n (%) n (%)

Parent Characteristics

Father’s Education
Graduated from high school 85 51.24 77 46.38 0.060
Didn’t graduate from high school 4 2.40 0 0

Mother’s Education
Graduated from high school 45 27.11 28 16.87 0.514
Didn’t graduate from high school 44 26.51 49 29.51

Father’s occupation
Work 89 53.61 76 45.78 0.281
Does not work 0 0 1 0.60

Mother’s work
Work 23 13.65 13 7.83 0.162
Does not work 66 39.75 64 38.55

Family Income
High (> minimum wage) 5 3.02 11 6.62 0.059
Low (< minimum wage) 85 51.20 66 39.75

Number of Family Members
Small family (<4 persons) 44 26.50 77 46.38 <0,001*
Extended family (>4 persons) 45 27.01 0 0

Parents’ Marital Status
Married 88 53.01 74 44.57 0.245
Ever been married 1 0.60 3 1.80

Under-five Children Caregivers
Mother 59 35.54 68 40.96 0.001*
Other than Mother 30 18.07 9 542

Under-five Children Characteristics

Age (Month)
<2 Years 25 15.06 1 0.60 0,238
>2 Years 64 38.55 76 45.78

Gender
Male 35 21.08 39 23.49 0,748
Female 54 32.53 38 22.89

LBW
LBW 10 6.02 6 3.61 0,239
Non LBW 79 47.59 71 42.77

*Note: mean, average; SD, standard deviation; EIB, Early Initiation of Breastfeeding; LILA, the circumference of the upper arm;
LIKA, head circumference; TB / U, height according to age; High school, high school. * The P-value is significant if <0.05.

and nutritional status, malnutrition will increase
the risk of infection and infection can lead to
malnutrition. If this happens for a long time and is
not balanced with good nutrition, it will increase
the risk of stunting (Mardiah, 2018).

Based on the results of statistical tests,
children under five who often experience diarrhea

are associated with the incidence of stunting, as
indicated by the value of p = 0.023. Similarly,
children who had diarrhea in the last month also
have a relationship with the occurrence of stunting
with the value of p = <0.001. These results,
moreover, are in line with the UNICEF conceptual
framework, namely infectious diseases as one
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Table 2. Relationship between disease history and incidence of stunting

Nutritional status (HAZ)

Variable Normal Stunting p-value
n (%) n (%)
Frequently Suffered Diseases
Diarrhea 24 14.45 8 4.81
. 0.023
Apart from diarrhea 62 37.34 67 40.36
Healthy 3 1.8 2 1.2
Disease during the Past Month
Diarrhea 27 16.26 7 4.21
. <0.001
Apart from diarrhea 47 28.31 62 37.34
Healthy 15 9.03 7 4.21

of the direct causes of nutritional problems. In
2018, Rosiyanti studied several risk factors for
stunting in Indonesia, Malaysia, Thailand, Laos,
Myanmar, and Cambodia, and found that infectious
disease factors, namely the incidence of diarrhea,
affect the prevalence of stunting (Rosiyanti, 2018).
Furthermore, as many as 6 million children die
every year, especially in developing countries
such as Indonesia (Indonesia MoH, 2013; WHO,
2012).

Acute diarrhea infection in children under
five is associated with viral or bacterial acute
gastroenteritis. Viruses causing diarrhea that are
commonly found in children include rotavirus,
norovirus, astrovirus, and several types of
adenovirus. Rotavirus further releases enterotoxins
that destroy intestinal mucosal enterocytes
resulting in reduced absorption area, imbalance of
secretion and absorption, and increased antiviral

Table 3. Relationship between Sanitation Facilities and

Stunting
Nutritional status
Variable Normal Stunting  p-value
n (%) n (%)
Toilet Ownership
Permanent
Healthy Toilet 78 4698 70 42.17
Semi-P . 0.001
emi-Permanen
Healthy Toilet 10602 0
Public Toilet 1 0.60 7 4.22
Trash can
Available
n L 33 1988 45 27.11
Qualified 0.006
Available,

. 56 3373 32  19.28
Unqualified 7

intestinal motility (Cooke, 2010). The result in
diarrhea and dehydration (McCance et al., 2014).
If this condition occurs for a long time and is not
accompanied by adequate intake for the healing
process, it will result in stunting (Indonesia MoH,
2018).

The occurrence of diarrhea in children
under five is influenced by environmental
sanitation and poor personal hygiene behavior,
as well as insufficient knowledge (WHO, 2013).
Transmission of diarrhea is generally through
the fecal-oral method, such as through food or
drink contaminated by enteropathogens, or direct
hand contact with sufferers or items that have
been contaminated with patient feces or indirectly
through flies (Bambang and Nurtjahjo, 2011).
The process of transmission, moreover, includes
washing cooking utensils using unclean water,
drinking water that is not boiled first, and so on
(Indonesia MoH, 2010).

Research by Abeng in 2014 concluded that
children with poor environmental sanitation
conditions or do not meet the requirements have
the potential to suffer diarrhea by nine times higher
(Abeng, 2014).

Sanitation Facilities

The results of the analysis identified that there
was a relationship between toilet ownership and the
incidence of stunting, indicated by p=0.001. In the
sample group of children under five with stunting,
70 samples (42.16%) used permanent healthy
toilets, and seven respondents (4.21%) still used
public toilets. These findings further in line with
the research carried out by Rohmah, explaining
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Table 4. Relationship Between Diarrhea, Sanitation Facilities and Stunting

Variable B

Sig Exp (B) CI95%

Frequently Suffered Diseases
Diarrhea
Apart from diarrhea 0.483
Healthy

Disease during the Past Month

Diarrhea

Apart from diarrhea 1.039 0.497

Healthy
Toilet Ownership
Permanent Healthy Toilet
Semi-Permanent Healthy Toilet -2.054
Public Toilet
Trash bin

Available, Qualified -0.87 0.319

Available, Unqualified

0,029 1.621 0.262 10.027

0.037 2.827 1.067 7.486

0.058 0.128 0.015 1.168

0.006 0.419 0.224 0.783

Note: B, koefisien beta; S.E, standar error; Sig, significant value; Exp (B), exponent value from B; CI, confident interval

that there is a significant relationship between the
use of healthy toilets and the incidence of diarrhea
(Rohmah, 2017). Research by Woldemicael in
2011 also revealed that toilet facilities increase the
risk of stunting (Woldemicael, 2011). Improper
fecal disposal behavior can increase the incidence
of diarrhea because it can pollute the environment,
mostly water, and soil around the place of residence
(Rahman et al., 2016). Van der Hoek further stated
that children who come from families that have
clean water facilities have a lower prevalence of
stunting than children who live with poor sanitation
(Van der Hoek, 2014).

The use of water and soap in households is a
contamination factor because children can ingest
water that is contaminated with pathogens and is
associated with the incidence of stunting (Corina,
2019). It is recorded that 34% of the diarrhea rate
is higher in children whose households use open
wells, which are used as sources of drinking water
(Utami, 2015). Children under five who live with
poor sanitation, thus, are more at risk of stunting
because some stunted children under five have a
place to live that does not meet the requirements
for a healthy house, ventilation, lighting, and the
availability of closed and watertight garbage dumps
(Kusumawati, 2015). Those studies supported the
results of the study, availability of qualified trash
bin is associated with diarrhea (p=0.023).

Sanitation also plays a role as a factor in the
prevalence of stunting because poor sanitation will
increase the risk of illness in children under five.
Sanitation does not meet the requirements, such as
not having the supply of clean water for washing
hands and food, or cleaning eating utensils will
cause germs and bacteria that cause diarrhea alive.
Water supply, additionally, is closely related to
health; water contamination can lead to repeated
infections (Cumming and Cairncross, 2016; Cronin
etal., 2015).

Garbage in the trash bin more than 3x24 hours
(3 days) can invite vectors, especially flies. The
vector flies that are in the house due to the pile
of garbage that are not thrown away can carry
bacteria so that it is possible to land on the food
to be consumed, which causes infectious diseases,
namely diarrhea (Herawati, 2020).

Based on the regression test, it was found a
positive relationship between a history of diarrhea
and the incidence of stunting. Children under five
who often experience diarrhea will have a 1.6 times
risk of experiencing stunting and in the past month
experiencing diarrhea, the risk of experiencing
stunting is 2.8 times. In addition, sanitation factors
have a negative relationship with the incidence of
stunting, which means that families of under-five
children who have healthy toilets will reduce the
risk of stunting by 0.1 times. The existence of trash
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bins that meet the requirements will reduce the risk
of children under five experiencing stunting by 0.4
times with a 95% CI value (0.224; 0.78).

CONCLUSION AND
RECOMMENDATIONS

There is no difference in the level of maternal
education and maternal occupation between
stunting and normal under-five children. Most of
the mothers of the samples have completed their
education up to high school. Most of the jobs
of mothers are housewives, so mothers have a
direct role in caring for children under five, which
has a relationship with the incidence of stunting
in under-five children. The number of family
members divided into small and large families is
also associated eith the prevalence of stunting.

Most of the under-five families, however,
are classified as small families and have a
total income below the minimum wage. Based
on the results of this study, therefore, it can be
concluded that the variable history of diarrhea
is significantly associated with the incidence
of stunting in children under five. In addition,
environmental sanitation factors where children
live, namely ownership of toilet and trash bin, also
have a significant relationship with the incidence
of stunting. Hence, it is necessary to increase the
intensity of socialization and education regarding
the importance of maintaining environmental
cleanliness. Implementing education by regularly
cleaning sanitation facilities and using them
properly, to avoid bacterial contamination that can
cause infectious diseases. The stunting prevention
program shall more consider the awareness of
the parents and their kids about nutrient intake,
practice of hygiene and sanitation in the house.
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