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INTRODUCTION

ABSTRACT
Background: The main nutritional problem concerned by the Indonesian government is
the stunting. This condition is affected by various aspects, mainly caused by infectious
diseases, clean and unharmonious living behavior, the availability of drinking water, and
environmental sanitation.
Objectives: The purpose of this study is to determine the relation of infectious diseases,
water access, hygiene practices, and sanitation towards the stunting incidence factors
in Sambas Regency.
Methods: This research used Ex Post Facto with a case-control design. The study
population was residents of Sambas Regency with a total of 535,725 people, a total
sample of 241 children aged 0-59 months comprising of 89 respondents as cases and
the rest 159 respondents as controls, using inclusion and exclusion criteria both from
the control group and from the case group. Data analysis used the chi-square test.
Results: The results showed a relation of infectious diseases (p-value=0.000), drinking
water sources (p-value=0.000), clean and healthy living behavior (p-value=0.000), and
environmental conditions (p-value=0.000) with the stunting incidences.
Conclusions: The study concludes that there is a significant relation of infectious disease
variables, the drinking water sources, hygiene practices, and environmental conditions
with the stunting. It requires control and completion of the stunting cases through
environmental sanitation improvement, namely the provision of access to clean water,
healthy and clean living behaviors, and good cooperation between the government and
the community, in educating people through counseling and socialization of the stunting
prevention and management.

of stunting cases decreased by 2.8% within a year.

Children’s emotional and physical well-being,
how mature they become, and how well they do in school
are all affected by their nutritional statel. A shocking one-
third of the under-five child fatalities worldwide are
linked to malnutrition. Characteristically, the stunted
growth is permanent in human capital development and
affects one out of every five children younger than five
yearsZ,

Indonesia is among the countries with the most
malnutrition cases, including the stunting3. In 2022, the
stunting prevalence in Indonesia was 21.6%, as reported
in the Indonesia Nutritional Status Survey. This figure was
a decrease in the number of cases, compared to last
year’s prevalence rate at 24.4%". As a result, the number

Notably, the government's annual goal is to reduce the
stunting incidences by 3%, so this decrease was rather
close to that target. Resolving the stunting problem
demands an improvement strategy that spans multiple
sectors, not limited to health only.

Indonesia has demonstrated a promising
progress in reducing malnutrition over the past decade.
However, the stunting prevalence has hardly decreased.
Research has shown that children under the age of five
years are more likely to be malnourished for living in the
unsanitary and unhygienic environments>°. There are a
number of ways in which Water, Sanitation and Hygiene
(WASH) practices are associated with the stunting,
including environmental intestinal dysfunction, infection
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routes, and recurrent diarrhea’. For instance, many
people in Indonesia's rural areas drink the polluted
surface water, thus putting their health at risk. As an
additional concern, many people still defecate in the
open space, thus leading to the spread of disease®.

A disorder known as the pediatric environmental
enteropathy has a strong evidence linking environmental
causes to a chronic inflammatory sickness of the
stomach®. A chronic inflammatory condition of the gut
known as pediatric environmental enteropathy has been
found to be associated with the environmental variables,
according to the available evidencel® These disorders
have the potential to disturb the gut microbiota and have
further negative effects on children's development and
growth. The diarrhea-causing pathogens are part of the
gut microbiota and thought to play a significant role in
malnutrition!l. Even without the outward symptoms of
illness, like diarrhea, the subclinical changes in the gut
microbiome can lead to the stunting. Children younger
than two years are particularly vulnerable to the enteric
diseases in areas with extreme poverty and inadequate
sanitation. Enteric infections cause malabsorption and
intestinal barrier failure, which can contribute to the
stunting and wasting. Children’s cognitive development
and general health are predicted by measuring their
height at the age of two years. Nutritional issues in
children younger than five years are affected by
sociodemographic, environmental, cultural, and
economic variables'213,

Child healthcare practice is crucial and involves
paying attention to the child’s condition, practicing good
hand washing, maintaining environmental hygiene, and
providing proper care for children. This set of behaviors
is referred to as Clean and Healthy Life Behavior (CHLB),
involving preventive measures against various diseases
for individuals and families. It is recommended to
incorporate CHLB into daily life, as behavioral factors are
known to impact 30-35% of health status. Previous
research has found that a lack of access to hygiene was
associated with a 52% higher risk of the stunted growth
(odds ratio of 1.52, [95% CI (1. 28-1.80)]3.

In West Kalimantan Province, Indonesia, many
toddlers were short or had the stunted nutritional
status?®. In particular, Sambas District had one of the
highest stunting rates (at 27.67%) in the provincel®,
However, the potential causes of this high prevalence
have not been explored. Therefore, a study was
conducted to assess the prevalence and factors
associated with the stunting among children aged 0-59
months in the Sambas Regency, West Kalimantan, in
2020. The study considered several factors, such as
infectious diseases, drinking water sources, clean and
healthy living behavior, and environmental sanitation.

METHODS
Study Design and Setting

The current study was designed as a case-control
study to investigate a specific research question. It was
conducted in Sambas Regency, over a period from June
to November 2020.
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Study Population and Sampling

Research participants were children in the
Sambas Regency at the age of at least 59 months with the
stunted growth. The study's inclusion criteria were used
to select the youngsters. The study included children
within the 0-59 month age range at the time of data
collection. Information of their weight and height for
assessing the stunting was documented at the public
health centers situated in the Sambas Regency. The
sampling method used was the purposive sampling. The
case groups were children with the confirmed stunting
and both acute or chronic infection diseases in the past
year, using the data recorded by the public health
centers. Meanwhile, the control group, those with
normal records a year before the study, was taken from
the same area.. The sample size reached 89 cases and 159
controls (1:2) based on the formula of different
proportions between two groups with 80% power of
study. All of the 241 children screened for the assessment
were found eligible to participate in this study. The
informed consent was obtained before the interview.

Study’s Variables

To gather information about the stunting
prevalence in Sambas Regency, we conducted interviews
with the residents and assessed their homes using the
standardized questionnaires. The dependent variable
was the stunting incidence, while the independent
variables included environmental factors, hygiene
practices, water sources, and history of infectious
diseases. A history of infectious diseases in children was
constituted by more than six illnesses or chronic
infections last year, such as tuberculosis, acute
respiratory infections, and diarrhea. The drinking water
sources are considerable feasible for meeting the
standards outlined in Regulation of the Minister of Health
No. 492/Menkes/PER/IV/2010 \. To promote children’s
health, parents should demonstrate good hygiene habits,
such as using clean water for bathing and household
tasks, washing hands with soap, staying active, and
refraining from smoking inside the house. This study also
measured environmental variables related to sanitation,
such as ownership of latrines, frequency of garbage and
waste disposal, and the condition of house. The
environment was considered harmful for not meeting
any of these conditions?’.

Data Analysis

The children's sociodemographic factors were
subjected to a descriptive statistical analysis. To
determine whether or not there was a significant link
(p<0.05) between the predictors and the outcome
(potency of the stunting incidence), a cross-tabulation
chi-square analysis was carried out. The research was
given permission by the Pontianak Ministry of Health's
Health Ethics Commission (registration no. 018/KEPK-PK.
PKP/II/2021). Every single participant gave their informed
consent.
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RESULTS AND DISCUSSIONS

The respondents' characteristics are presented in
Table 1. From total 241 respondents, 49.79% were
fathers and the rest 52.28% were mothers, while most of
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them had graduated from elementary or junior high
school. In terms of occupations, 52.28% of fathers were
farmers, while 64.73% of mothers did not work.

Table 1. Frequency Distribution of Parental Characteristics of the Stunting Respondents with Education and Employment

Criteria in Sambas Regency

Characteristics n %
Parents’ Education
Father
Primary/Junior High School 120 49.79
Senior High School 74 30.71
University 47 19.50
Mother
Primary/Junior High School 126 52.28
Senior High School 69 28.63
University 46 19.09
Parents’ Occupation
Father
Farmer 126 52.28
Self-Employed 78 32.37
Civil Servant 37 15.35
Mother
Employed 85 35.27
Unemployed 156 64.73

n: frequency, %: percentage

In Table 2, the study outlines the characteristics
of the focus variable. Out of the 241 respondents, 58.51%
reported no history of infectious diseases, while 55.19%
had access to a reliable drinking water source.

Additionally, 55.19% of respondents demonstrated good
hygiene and health, while 53.11% reported living in a
healthy environment.

Table 2. Frequency Distribution of Respondents based on the Infectious Diseases, Clean and Healthy Living Behavior, and

Environmental Conditions in Sambas Regency

Characteristics n %

Records of Infectious Diseases

Yes 100 41.49

No 141 58.51
Source of Drinking Water

Not Eligible 108 44.81

Eligible 133 55.19
Clean and Healthy Living Behavior

Less 108 44.81

Good 133 55.19
Environment Condition

Healthy 128 53.11

Unhealthy 113 46.89

n: frequency, %: percentage

Table 3 shows the statistical analysis on a relation
of infectious diseases, clean and healthy living behavior,
and environmental conditions with the stunting
incidence. The data in Table 3 demonstrate that up to
78% of individuals affected by infectious diseases
experienced the stunting. The statistical analysis yielded
p-values (0.000) < a (0.05), indicating a correlation
between the two. The Odd Ratio (OR) values of 41.901
further emphasized the impact of infectious diseases on
the stunting rates in young children. Statistical analysis
revealed a p-value of 0.000, lower than the significance
level of a (0.05), indicating a relevance between CHLB and
the stunting incidence. Additionally, an OR value of
46.875 indicated the effect of CHLB on the stunting

incidence in children under 2 years and toddlers, while
the majority of respondents on CHLB variable reported a
75% reduction in the stunting. According to the statistical
analysis, a p-value of 0.000 was lower than the
significance level of a (0.05), indicating a correlation
between environmental factors and the stunting
incidence. Additionally, an odds ratio (OR) of 37.875
indicated that infectious diseases affected the stunting
incidence in infants and toddlers. The majority of
environmental variables showed the stunting rates at
71.68%. The results of the correlation between infectious
diseases and stunting are detailed in Table 3. It shows a
history of infectious diseases associated with stunting,
with a p-value of 0.000 and an OR=41.901 value.
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likely to experience infectious diseases, compared to the
typically stunted toddlers.

Table 3. The Relation of Infectious Diseases, Clean and Healthy Living Behavior, and Environmental Conditions with the

Stunting Incidence in Sambas Regency

Stunting Total OR
. Case Control (95%
Variable p-value .
o o o Confidence
n % n % n %
Interval)

Records of
Infectious Diseases

Yes 78 78.00 22 22.00 100 41.49 «

No 11 7.80 130 92.20 141 58.51 0.000 41.901
Source of Drinking
Water

Not Eligible 77 71.30 31 28.70 108 44.81 *

Eligible 12 9.02 121 90.98 133 55.19 0.000 25.046
Clean and Healthy
Living Behavior
(PHBS)

Less 81 75.00 27 25.00 108 44.81

Good 8 6.02 125 93.98 133 55.19 0.000 46.875
Environment’s
Condition

Unhealthy 81 71.68 32 28.32 113 46.89 *

Healthy 8 6.25 120 93.75 128 53.11 0.000 37.969

n: frequency, %: percentage, chi-square test, *) significant relationship at p-value<0.05

The growth of children under five can be
negatively affected by infectious diseases, such as Acute
Respiratory Infections (ARI), diarrhea, and worms!8, The
stunted children are more susceptible to illnesses due to
their low body resistance. According to the World Health
Organization (WHO), common infectious diseases in the
stunted children are  helminthiasis, diarrhea,
inflammation, malaria, and respiratory  tract
disorders/ARIl. Children who have not been fully
immunized are at a higher risk of having the infectious
diseases, such as diarrhea as well as the stunting.
Research conducted in Ethiopia shows that children
suffering from diarrhea are more likely to be stunted?®. In
children aged 6-59 months from the low-income urban
and rural regions, the stunting was linked to the
infectious illnesses, such as diarrhea, respiratory
infections, and fever20,

This study has found that people obtain their
drinking water from various sources, such as rainwater,
wells, rivers, gallons, and Local Water Company. The
majority of respondents used rainwater and the least
used water from the Local Water Company. However,
well used by one of the respondents was located very
close to household waste disposal, at a distance of less
than 10 meters. In addition, most people in the area
disposed of their household waste directly into the river.
Based on the information provided by residents, there
have been the unlicensed gold mining activities in the
upper reaches of the river in Makrampai Village. This
situation can potentially affect safety and quality of the
drinking water consumed by families because water
obtained from these sources may not be treated
independently by individuals. As a result, it may not meet

the eligibility requirements for the drinking water, such
as water processed by Local Water Company.

A higher stunting risk in children was found to be
related to the unfit drinking water, according to a study
on the drinking water sources. Those who did not
preserve their drinking water sources at home were more
likely to have children with the stunted growth. When
asked about the origin of their drinking water, most
people answered rainwater, while the least said Local
Water Company. The household waste disposal site was
located near the well used by most respondents, and
many people dumped their trash into the river. The
respondents' families' access to the safe drinking water
may be compromised by these factors.

The stunting prevalence in toddlers is significantly
correlated with availability of the safe drinking water. An
increased stunting risk in children can be caused by water
sources unsuitable for drinking and insufficient waste
disposal, according to research. Another study found that
the stunting was more common in areas with the
unimproved latrines and the unprocessed drinking water,
compared to areas with better sanitation and hygiene
practices. Although the current explanation for causation
has its shortcomings, this study has shown new relevance
among stunting, water treatment, and household
cleanliness.

Some noteworthy conclusions have been drawn
from the statistical analysis performed in this study. Only
8.9% of respondents with good CHLB in place had no
stunting, according to the data, but 91% of those who had
inadequate CHLB in place had stunting. Additional
statistical evidence pointed to a correlation between
CHLB and the stunting rates. A statistically significant
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association between CHLB and stunting incidence (at p-
value=0.000) ruled out the possibility of random
coincidence. Poor CHLB implementation was 46.875
times more likely to result in the stunting than good
CHLB, as shown by the OR value of 46.875.

The CHLB implementation in households is crucial
for improving the degree of health and nutritional status
21, Better implementation of good hygiene practices in
the family means fewer people getting sick, the stunting
in particular. On the other hand, poor hygiene practices
could increase the potential for family members and
toddlers to experience illness and decrease their
nutritional status, leading to a higher stunting risk in
children2223, To enhance the nutritional status of family
members and toddlers for the stunting prevention, it is
crucial to prioritize the establishment of healthy CHLB in
families. Even simple habits (e.g., regularly washing hands
before and after touching food, drinking, or using the
restroom) can have a significant impact on health2425,

In addition, factors that contribute to the stunting
incidence in toddlers included household poverty,
maternal education, government aid, and the availability
of proper sanitation2627, As shown in the respondent
data, most of the parents have only graduated from
elementary or junior high school education, while fathers
usually worked as farmers and most mothers were not
employed. These socioeconomic factors are likely to have
a negative effect on the stunting in toddlers. On the other
hand, considering availability of the qualified drinking
water sources and healthy environmental conditions,
socioeconomic factors can have a positive effect on the
stunting in toddlers.

The best policies and initiatives to reduce the
stunting in Indonesian children should focus on water,
sanitation, and hygiene treatments, according to a
comprehensive assessment and analysis of the research
and the available data. Sustainable Development Goals
and the stunting prevention can be accomplished
through such initiatives. The availability of safe drinking
water and other forms of clean water is a societal
responsibility that falls squarely on local governments.
Programs, like Community-Based Drinking Water and
Sanitation Provision Program, with a priority on the use
of indigenous knowledge and practices in water and
sanitation supply, are among approaches to address this
problem. To improve health outcomes and reduce the
prevalence of water-borne infections, these programs
were more than just clean water; they also encouraged
better sanitation and hygiene habits. People can improve
the quality of life for families and communities across the
region by prioritizing these measures and working
towards a reduction in the child stunting rates in
Indonesia.

CONCLUSIONS

Preventing the stunting in children is crucial for
the future of country and health worldwide, intelligence,
and economic prosperity. The rising stunting incidence in
Sambas was caused, in part, by infectious infections, a
lack of the standardized drinking water, inadequate
hygiene practices, and the unfavorable climatic factors,
according to the present study. This research emphasizes
the need of establishing precise and stringent criteria to
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establish causation to implement transdisciplinary
approaches to deal with the stunting.
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