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Abstract

Introduction: The Tuban Regency Health Profile in 2019 stated that the villages with ODF status
had reached 64 villages (19.5%) out of 328 total villages, while the villages reported having
implemented Community-Based Total Sanitation (CBTS) have reached 100%. The low ODF status
achieved indicates that most people still defecate openly, which will increase health risks due to
environmental pollution. This study aimed to determine the distribution map of diarrhea in toddlers
in each district of Tuban Regency in 2019. Methods: This study was an observational research type
supported by mapping through an application with a cross-sectional research design. This study
was all districts in Tuban Regency. Data were obtained from secondary data, which were the Tuban
Regency Health Profile in 2019. Results and Discussion: The percentage of latrine ownership was
71.15%, the open defecation was 70%, the percentage of children under five was not more than
14.69%, and cases of diarrhea among toddlers were relatively diverse in each district with the lowest
number of cases was 0, and the highest number of cases was 841. Conclusion: Diarrhea in toddlers
was commonly distributed in the Eastern and Southeastern Tuban Regency, directly adjacent to the
Bengawan Solo River. There was a strong possibility that the occurrence of diarrhea was related
to the water quality of Bengawan Solo River that was consumed for daily household activities.
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INTRODUCTION

Sanitation is an essential factor in achieving the
success of a country in carrying out health development.
In the SDGs, this goal is included in goal 6, ensuring
availability and sustainable management of water and
sanitation for all. Based on the goals of the SDGs,
Indonesia is targeting the availability of access to safe,
affordable, and evenly distributed drinking water for
all people by 2030 (1). Sanitation is one of the efforts
to control all human environmental factors that harm
physical, health, and human survival (2). Sanitation
problems encountered by many countries, including
Indonesia are still relatively high, proving that Indonesia
is indeed a country with the second-largest number of
people having open defecation (3). Based on a report
from the Indonesian Health Profile in 2016, it was
reported that the population who still carried out open
defecation was 16,209,333 (24.03%) heads of the family
out of 67,453,504.

Open Defecation Free (ODF) is a community
condition that requires each individual not to defecate
openly. Based on the East Java Health Profile in 2019,
the status of ODF villages in East Java was 4,940
villages (58.13%) out of 8,498 total villages, while access
to sanitation in East Java had reached 91.99% (4).
The Tuban Regency Health Profile in 2019 stated that
the villages with ODF status have reached 64 villages
(19.5%) out of 328 total villages, while the villages
reported having implemented Community-Based Total
Sanitation (CBTS) have reached 100% (5). The low ODF
status achieved will cause an increase in health risks
due to diseases based on environmental.

Diarrhea is a condition of defecating stools
continuously and having liquid stools (6). Disease
outbreaks of diarrhea occurred 21 times in 2017 in
many provinces and 17 times in several regencies/
cities with 1,725 patients and 34 deaths (7). Diarrhea
patients in general at all ages in Tuban Regency in 2019
reached 14,328 cases (45.3%) of 31,665 estimated
cases of diarrhea at all ages, while cases of diarrhea
in children under five reached 6,072 cases (63%) of
9,639 estimated cases of toddlers. Diarrhea can occur
due to factors such as the host factor, agent factor, and
environmental factor. The host factor is a factor from
inside the people that supports a disease, such as lack
of hygiene behavior. The agent factor is a causative
factor that can support diseases such as an infectious
microorganism, malabsorption factor due to ineffective
and efficient absorption of food by the body, and food
factor. Meanwhile, the environmental factor is a factor
from the environment that can support a disease such as
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poor environmental sanitation conditions (8). The host,
agent, and environment must be in a balanced state
because there is no gap between the three factors. There
will be problem when there is a gap between the three
factors, there will be problems/diseases, one of which is
diarrhea, including diarrhea in children under five (9).

The prevention of diarrhea is categorized into 3
categories: primary prevention, secondary prevention,
and tertiary prevention (8). Primary prevention aims
to eliminate the microorganisms, improve nutritional
status, immunization, provision of clean water, defecate
in the latrine, provide exclusive breast milk, and wash
hands with soap. Secondary prevention is provided to
people who have been infected in the form of diarrhea
medication, which is chemotherapeutic (eliminates the
cause of diarrhea due to microorganisms), obstipans
(relieves symptoms of diarrhea), and spasmolytics
(eliminates spasms in the abdominal part). Meanwhile,
tertiary prevention is an action taken to the patients do
not experience disability or death caused by diarrhea.
Rehabilitative efforts are also carried out at this stage
of prevention to restore the patient's condition both
physically and psychologically.

Intervention in the form of elimination of open
defecation can reduce the number of diarrhea (10).
Several studies in Indonesia and Ethiopia showed that
the prevalence of diarrhea among children under five
in areas still open defecation was higher than in areas
with ODF (11-12). One of the sources of the spread
of diarrheal diseases is human waste caused by the
habit of open defecation. Besides the practice of open
defecation, ownership of a latrine (8,12), measures
such as immunization for children, availability of clean
water in households, and disposal of waste also showed
statistically significant results with diarrhea in areas
with open defecation (12). Other studies suggested a
relationship between latrine ownership (13) and latrine
conditions with diarrhea in children under five (8,13).
The spread of diarrhea can be through various ways,
including through hands, water, contaminated soil, or
through food contaminated by disease-carrying vectors
(8). The Geographical Information System (GIS) will
make it easier to display and compare the distribution of
a case of diarrhea in children under five and help show
the causes, particularly the sanitation factor. This study
aimed to determine the distribution map of diarrhea
cases in children under five and the distribution map of
ODF status in each district in Tuban Regency in 2019 so
that handling of diarrhea in children under five can be
carried out optimally due to sanitation factors.
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METHODS

This study was an observational study supported
with mapping with a cross-sectional research design.
The population in this study represents all districts in the
Tuban Regency of East Java Province. This study used
a total sampling technique where the number of samples
was the same as that of the population. The independent
variables studied were latrine ownership, malnourished
toddlers, and open defecation. The dependent variable
in this study was the case of diarrhea in toddlers. The
data sourced from secondary data from Tuban Regency
Health Profile in 2019. The data on latrine ownership,
open defecation habits, malnourished toddlers, and
diarrhea cases were grouped by area per district. The
data was mapped using the Quantum Geographic
Information System (QGIS) 3.10 application to describe
the distribution of cases. The analysis was carried out
qualitatively, which was by describing the conditions in
the field using mapping.

RESULTS

Based on Figure 1, the percentage of latrine
ownership was fairly even in each district, and the
details of percentage of heads of family who had proper
latrines in each district had a minimum value of 71.15%,
which indicates that most of the households in Tuban
Regency had access to proper latrines (Table 1). Based
on Figure 2, the percentage of people who still practiced
open defecation (OD) in each district was still evenly
distributed, and the number was relatively high. The
smallest percentage of the practice of open defecation
in each sub-district was 70%, which indicates that most
people still had a habit of open defecation (Table 2).
Based on Figure 3, it can be seen that the percentage
of malnourished toddlers was relatively low and evenly
distributed in each district. The highest percentage of
malnourished toddlers was 14.69%, which indicates that
most of the children under five in Tuban Regency had a
good nutritional status, so it was rare to find toddlers with
malnutrition status in each district (Table 3).

Based on Figure 1, Figure 2, Figure 3, and Table
4, it can be seen that the number of diarrhea cases in
toddlers in Tuban Regency was relatively high and the
distribution was quite evenly distributed, especially in the
Eastern to the Southeastern region with the highest score
of 841 cases in Soko District. However, in the Northern
areas such as Singgahan, Kerek, and Tambakboyo
District, there were no cases of diarrhea. Based on data
from Table 1, Table 2, Table 3, and Table 4, the mapping
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was carried out for the distribution of latrine ownership
percentage, the distribution of the open defecation
percentage, the distribution of the malnourished toddlers’
percentage, and the distribution of diarrhea cases among
toddlers in Tuban Regency in 2019.

Percentage Map Of Latrine Ownership And Diarrhea For Children Under Five
In Tuban Regency 2019
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Figure 1. Percentage Map of Latrine Ownership and
Diarrhea for Children Under Five

Percentage Map Of Open Defecation Habits And Diarrhea For Children Under Five
In Tuban Regency 2019
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Figure 2. Percentage Map of Open Defecation Habits and
Diarrhea for Children Under Five

Percentage Map Of Children Under Fives With
Undernutrition And Diarrhea For Children Under Fives
In Tuban Regency 2019
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Figure 3 Percentage Map of Children Under Fives With
Undernutrition and Diarrhea for Children Under Fives




Jurnal Kesehatan Lingkungan/10.20473/jkl.v13i2.2021.113-120 Vol. 13 No.2 April 2021 (113-120)

Table 1. Households with Proper Latrine Ownership Villages with Open Defecation Habits

Households with Pr9per Latrine Number of Number of Percentage of
Ownership Districts . . OD Villages
Villages OD Villages o
Percentage of (%)
Number of Households
.. Number of Households R Jatirogo 32 28 87.50
Districts H hol ith P with Proper
ouseholds with Proper Latrines Bancar 10 7 70
Latrines °
(%)
Kenduruan 7,948 5,655 71.15 Table 3. Malnourished Toddlers
Bangilan 16,273 14,747 90.62 Malnourished Toddlers
Senori 12,969 12,010 92.61
Number of Number of Percentage of
Singgahan 13,497 8,193 60.70 Lo umber o umber of o Inourished
Districts Toddlers Malnourished Toddlers
Montong 14,002 10,050 71.78 Weighed TOddlerS (0/ )
Parengan 8,708 7,971 91.54 ¢
Soko 27,793 25,059 90.16 Kenduruan 1,437 155 10.79
Rengel 17,717 15,475 87.35 Bangilan 3,061 342 11.17
Grabagan 11,946 9,625 80.57 Senori 2,224 320 14.39
Plumpang 21,375 19,252 90.07 Singgahan 2,330 264 11.33
Widang 15,943 15,016 94.19 Montong 3,104 241 7.76
Palang 25,349 23,925 94.38 Parengan 3,342 274 8.20
Semanding 33,005 28,527 86.43 Soko 4,894 562 11.48
Tuban 23,278 21,213 91.13 Rengel 3,735 174 4.66
Jenu 17,134 14,560 84.98 Grabagan 2,208 129 5.84
Merakurak 17,535 14,775 84.26 Plumpang 4,904 514 10.48
Kerek 39,277 22,704 57.80 Widang 2,768 197 7.12
Tambakboyo 12,036 9,706 80.64 Palang 4,832 279 5.77
Jatirogo 27,124 21,140 77.94 Semanding 6,039 409 6.77
Bancar 6,670 5,141 77.08 Tuban 5,676 97 1.71
Jenu 3,803 390 10.26
Table 2. Villages with Open Defecation Habits Merakurak 3.510 290 8.26
Villages with Open Defecation Habits Kerek 3,214 230 7.16
Percentage of Tambakb 2,212 325 14.69
Districts Number of - Number of oD Villag es e
Villages  OD Villages %) g Jatirogo 4,538 448 9.87
0
Bancar 2,238 244 10.90
Kenduruan 9 8 88.89
Bangilan 14 12 8571 Table 4. Number of Diarrhea in Toddlers
Senori 12 10 83.33 - -
_ Diarrhea in Toddlers
Singgahan 12 12 100
Number of
Monton, 13 11 84.62 P .
€ Districts Number of Diarrhea  Prevalence
Parengan 18 14 77.78 Toddlers in (%)
Soko 23 21 91.30 Toddlers
Rengel 16 14 87.50 Kenduruan 1,796 106 5.9
Grabagan 11 11 100 Bangilan 3,098 272 8.78
Plumpang 18 15 83.33 Senori 2,856 206 7.21
Widang 16 13 81.25 Singgahan 2,770 0 0
Palang 19 14 73.68 Montong 3,361 122 3.63
Semanding 17 12 70.59 Parengan 3,515 110 3.13
Tuban 17 12 70.59 Soko 5,186 841 16.22
Jenu 17 16 94.12 Rengel 4,010 201 5.01
Merakurak 19 17 89.47 Grabagan 2,203 453 20.56
Kerek 17 13 76.47 Plumpang 5,463 171 3.13
Tambakboyo 18 14 77.78 Widang 3,313 562 16.96
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Diarrhea in Toddlers

Number of
Districts Number of Diarrhea  Prevalence
Toddlers in (%)
Toddlers
Palang 6,048 353 5.84
Semanding 7,430 621 8.36
Tuban 6,276 775 12.35
Jenu 3,808 203 5.33
Merakurak 3,647 434 11.9
Kerek 3,802 0 0
Tambakboyo 2,817 0 0
Jatirogo 6,080 460 7.57
Bancar 1,244 182 14.63
DISCUSSION

Ownership and availability of latrines are some
of the primary prevention efforts closely related to the
incidence of diarrhea (8,12). Based on Figure 1 and
Table 1, it can be considered that most of the latrines
used by the community were adequate and evenly
distributed in each district. A good latrine has a septic
tank that is used as a container tank of urine and feces.
The septic tank should consist of a container tank and
an infiltration area. This is because the feces are about
to undergo chemical and biological processes, where
the chemical process will by maintaining the septic tank
atmosphere so that the bacteria can thrive by forming a
layer of scum which comes from some substances that
do not destroy with fat, while the biological process will
take place the decomposition by anaerobic bacteria that
have developed and increasing in number (8).

The CTBS achievement in Tuban Regency was
very high, with a distribution of 100% in each village
throughout 2019. Based on the Regulation of Ministry
of Health Republic Indonesia No.3/MENKES/2014
about Community Based Total Sanitation, it is stated
that stopping open defecation must be accompanied
by the use of sanitary facilities in the form of healthy
latrines. Sanitary is a condition of sanitation facilities
that meet health standards in which they do not cause
a direct spread of risky materials caused by human
waste disposal and can avoid carrier vectors to spread
disease in the surrounding area (14). The high CBTS
achievement was not followed by the behavior of the
community who practice open defecation. It can be
seen in Figure 2 that the percentage of people who still
practice open defecation was quite evenly distributed,
and the percentage was relatively high in each district.
The lack of awareness or a low understanding of hygiene
and sanitation caused it.
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Based on Figure 1 and Figure 2, this was not
in line with a study in the community of Tanjung Pinang
Village, West Muna Regency, which stated that latrine
ownership was directly proportional to latrine use
behavior (15). Economic factors can also trigger a lack
of public awareness and understanding. A study in the
working area of the Community Health Center of Tanjung
Batu showed that the community would economically
tend to fulfill their daily needs such as clothing and
food. When this has been fulfilled, the community will
fulfill their health needs, including meeting the need
for healthy latrines (3). This indicates that the public’s
understanding still considers that health is not included
in their daily needs while defecating is a routine activity
carried out almost every day by humans.

By looking at Figure 1 and Table 1, it can be
considered that latrine ownership and cases of diarrhea
in children under five in Tuban Regency were directly
proportional to the high percentage of latrine ownership
followed by high cases of diarrhea in children under five
as well.

Almost every district in Tuban Regency had a
habit of open defecation (Figure 2). Some districts such
as Soko, Semanding, and Tuban had quite high rates
of diarrhea in children under five. The behavior of open
defecation is one of the causes of the spread of disease
because feces are a medium for developing germs, one
of which is the bacteria that causes diarrhea (16). The
failure to manage a safe disposal system will cause
pollution due to germs and pollution carried by vectors
(17). Provision of good sanitation facilities, provision of
water that is safe from contamination, provision of healthy
and sanitary latrines, an organized sewage system, and
education on the importance of hygiene will reduce
deaths from diarrhea (18). Based on a study conducted
in Ethiopia, it is stated that the shared use of sanitation
facilities, low hygiene of sanitation facilities, the distance
between houses and sanitation facilities, as well as
a garbage disposal in the residential area indicates a
relationship with diarrhea in children under five (19).

A program such as Community-Based Total
Sanitation (CBTS) will increase the latrine ownership
of each household by at least twice the percentage,
which was evident from a study conducted in Ghana and
Tanzania. Likewise, based on the findings in Mali, there
was a decrease of at least 24% for people who practice
open defecation (20). Similar studies in Indonesia
showed that in the CBTS program, especially the aspect
of not practicing open defecation had a relationship with
diarrhea (2,17). Besides, other aspects such as the
provision of clean water, provision of latrines, provision
of wastewater disposal facilities, and waste disposal
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facilities also showed a significant relationship with
diarrhea in children under five (21-22). Other aspects
in CBTS, such as the community’s behavior to wash
their hands using soap and running water, are also an
effort to reduce diarrhea. By considering the practice of
open defecation in the Tuban Regency, the figures were
still relatively high and quite evenly distributed in each
region. However, by considering the cases of diarrhea in
children under five, it can be seen that the cases were
higher in the Eastern and Southeastern areas of the
Tuban Regency.

The Southeastern area of Tuban Regency is
directly adjacent to the Bengawan Solo River, so that
there was a strong possibility that the water used for
hygiene sanitation came from the river, and there was
also a strong possibility that the groundwater in the
area had been contaminated. The community was still
practicing open defecation in the river both in small rivers
and large rivers, which eventually flew into the Bengawan
Solo River so that the groundwater of Southeastern and
Eastern areas of Tuban Regency became contaminated.
There was a strong possibility that the people in that
area consumed contaminated water from the river. Good
management of food and beverages, such as using
water that is boiled before consumption, using a closed
water container/storage, and cleaning the drinking water
container/storage at least once a week is proven to
prevent diarrhea (16). In addition, food sanitation also
needs to be considered because there is the possibility
of transmission through food due to the lack of hygiene
for food handlers, both from the storage temperature that
does not meet standards, the use of less clean water to
wash utensils, the use of clothes by handlers who lack
hygiene, or the habit of not washing hands when taking
food (23). Clean and Healthy Living Behavior (CHLB) in
parentsis also one factorthat supports diarrheain children
under five (24-25). Besides, exclusive breastfeeding also
plays an important role in preventing diarrhea, including
diarrhea in children under five. Children under five who
are given exclusive breastfeeding mostly do not suffer
from diarrhea compared to those who are only given
formula milk (26).

According to WHO, children under five who are
provided non-exclusive breastfed milk have a 17 times
greater chance of getting diarrhea than those exclusively
breastfed. In addition, washing hands is also a factor in
causing diarrhea in children under five. Based on a study,
it is proven that children under five who did not wash
their hands before eating had a 1,364 times greater risk
of getting diarrhea than those who washed their hands
before eating (26). Exclusive breastfeeding had also been
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shown to increase the immunity of the baby, especially
exclusive breastfeeding for the first six months of the
life of the children under five, which had proven to be
sufficient to meet the baby’s needs to grow and develop
(25). This increase in the immune system will certainly
make children under five less susceptible to diseases,
including diarrhea. Children under five who are provided
exclusive breastfeeding, which is breastfeeding without
being accompanied by the provision of other additional
food and/or drinks except for supplements recommended
by a doctor, is proven to prevent children under five from
the dangers of bacteria or other organisms that can
cause diarrhea in children under five (25).

Community belief may also be a motivating factor
for the community to take precautions against diarrhea
in children under five. Community belief is a significant
predictor of family intentions to take precautions against
diarrhea (27). The high percentage of latrine ownership
(Figure 1) and the high percentage of people who
practiced open defecation (Figure 2) may also come
from the low motivation of parents in accustoming their
families to defecating properly. However, several other
factors may also influence this motivation, including
intrinsic and extrinsic factors (28). Intrinsic factors affect
an individual’s motivation such as knowledge of health
and literacy of health (27-28). Meanwhile, extrinsic
factors affect an individual's motivation, including
encouragement from family, relatives, friends, and health
workers (27-28). Enhancement of motivation in parents
can be done by providing education such as through
leaflets, brochures, and information that motivates an
individual (28).

CONCLUSION

Diarrhea cases in children under five should be
a concern for the government because the number of
cases was relatively high and evenly distributed in each
district. The success of a CBTS program certainly needs
to be supported by other factors such as increased
knowledge and public awareness, particularly the
community’s habit, one of which of not practicing open
defecation, which is proven to be detrimental to others.
The availability of facilities in the form of latrines was
quite evenly distributed in each district, but the habit
of open defecation was still high. Further studies and
interventions need to be carried out, especially on the
quality of groundwater in the Eastern and Southeastern
Tuban Regency and the water quality of the Bengawan
Solo River, which was strongly suspected of having been
contaminated.
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