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Abstract
Introduction: Diarrhea  incidence in children under  five increases by 11% in 
Indonesia during 2013 - 2018 that could  be driven by poor  environmental sanitation. 
This study examined the relationship between environmental sanitation with 
diarrhea incidence in children under five. Methods: This study was an observational 
study with a cross-sectional design and used a total sampling technique of 81 under-
five children. Primary data were collected by conducting interviews with parents 
using a structured questionnaire guideline and observation, including the source 
of drinking water, availability of healthy latrine, floor condition, and lighting. A 
Chi-square test (α = 0.05) was conducted to analyse the relationship between 
variables. Results and Discussion: There was a significant correlation between 
household sanitation and diarrhea incidence in under-five children (p = 0.040; 
PR = 1.202 [95% CI 0.987 – 1.463]). Conclusion: Poor household sanitation can 
be a driving factor in diarrhea incidence in under-five children, where households 
categorised as good sanitation have 1.2 times lower risk than poor sanitation.
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INTRODUCTION

WHO has been stated that sanitation is one of 
the important parameters in determining the quality of 
public health status (1). Environmental sanitation can 
be defined as an effort to fulfil basic sanitation needs, 
including access to excreta disposal, garbage disposal 
sites, wastewater sewer, and clean water (2). The house 
is the closest environment in carrying out people’s daily 
activities, so sanitation must be considered. Based on 
the Ministerial Degree of Minstry of Health of Republic 
Indonesia No 829 Year 1999 about Housing Health 
Requirements, there are 10 conditions for healthy houses 
that need to be considered, namely building materials, 
lighting, air quality, ventilation, spatial planning, disease-
transmitting animals (vectors and rodents), clean water, 
residential density, food storage facilities, and waste 
management (3). The fulfillment of these requirements 
is to prevent the occupants from being susceptible to 
disease. 

Diarrhea is an abnormal condition where the 
feces is more liquid and more frequent defecation than 
usual (4). Diarrhea is one infectious disease that often 
attacks under-five children even causes death (5). The 
condition of under-five children who are still in their 

infancy causes them to be susceptible to this disease. 
The prevalence of patients with infectious diseases such 
as ARI (Acute Respiratory Infection) and diarrhea in 
children under five in Indonesia is still quite high. Data 
and Information Center of the Indonesian Ministry of 
Health showed that diarrhea is the third-worst infectious 
disease after ARI and unknown fever with the prevalence 
among children under five 33,100 cases per 100,000 
population in 2013 (6). According to the Indonesia Basic 
Health Research, the incidence of diarrhea in children 
under five was increasing in 2018 at 11% (7). East Java 
Province has the second-highest diarrhea prevalence, 
which is estimated at 479,355 cases (8).

As an infectious disease of under-five children, 
diarrhea is influenced by various factors such as hygiene, 
sanitation, environmental conditions, parenting patterns, 
and others. According to a similar study in Sugi Waras, 
Public Health Centre in 2019, household sanitation that 
includes physical water quality, latrine ownership, and 
floor type can affect the emergence of diarrhea in under-
five children (9). In addition, diarrhea morbidity can also 
have a worse impact on the nutritional status of the 
under-five children themselves, which the proportion of 
height and weight to age and cause children to suffer 
from malnutrition and stunting (10). 
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According to the Health Profile of Bojonegoro 
Regency in 2019, the percentage of diarrhea cases in 
Bojonegoro Regency, 92% of diarrhea cases in under-
five children with the case are finding in Purwosari Sub-
district as many as 310 under-five children (100%) (11). 
This study must be conducted to see the correlation 
between environmental sanitation factors and diarrhea 
incidence in under-five children.

METHODS

This study was quantitative observational using 
primary data with a cross-sectional design approach. 
The sample was 81 under-five children aged 0-59 
months obtained through the total sampling technique. 
Data were obtained through interviews with parents of 
under-five children using a questionnaire. This study was 
conducted in January 2020 in Kuniran Village, Purwosari 
Sub-district, Bojonegoro Regency, East Java.

The independent variable in this study was 
household environmental sanitation, and the dependent 
variable was diarrhea cases in under-five children. 
Diarrhea was defined as a condition in which the under-
five children had abnormal defecation (more frequent 
and more fluid) during the past two weeks before this 
study. Environmental sanitation requirements refer to the 
Ministry of Health Decree year of 2012, which include 
sources of drinking water with scoring weight 4 (refill 
= 1, faucet water = 0), availability of healthy latrines 
with scoring weight 3 (available = 1, not available = 0), 
floor conditions with scoring weight 2 (permanent = 1, 
impermanent = 0), and lighting with scoring weight 1 
(adequate = 1, deficient = 0). The four indicators were 
then regrouped into two categories, good and poor 
household sanitation. The cut-off point used to determine 
which household category by the following calculation:

Cut-off Point 

Cut-off Point 

Household sanitation was considered a good 
category if the total score ranged > 5 and poor category 
if the total score ranged ≤ 5. The correlation analysis 
between diarrhea and household environmental 
sanitation using the Chi-Square test. This study has 
received ethical approval from the Health Research 
Ethics Commission of the Faculty of Nursing, University 
Airlangga No. 1769-KEPK. 

RESULTS

The distribution of diarrhea occurrences in under-
five children, gender, and household environmental 

sanitation showed in Table 1 and Table 2. As many 
as 12.3% of under-five children suffered diarrhea. 
Residents’ drinking water sources more dominant from 
refill water than faucets were separated into local water 
processing companies and well water. The availability of 
latrines covers 2/3 of all research respondents. Likewise, 
the lighting indicator shows more houses with sufficient 
lighting. Meanwhile, on the indicators of floor conditions, 
more than half of the respondent’s houses show non-
permanent floors.

Table 1.  Distribution of Under-Five Children Morbidity 
Frequency in Kuniran Village, Purwosari Sub-District, 
Bojonegoro Regency, East Java, January 2020

Variable Frequency Percentage (%)
Diarrhea Yes 10 12.3

No 71 87.7
Total 81 100.0

Table 2. Gender Frequency Distribution of Under-Five 
Children and Environmental Sanitation in Kuniran 
Village, Purwosari Sub-District, Bojonegoro Regency, East 
Java, January 2020

Variable Frequency Percentage (%)
Gender

Male 44 54.3
Female 37 47.7
Total 81 100.0

Drink Water Source

Refill 45 55.6
Faucet 36 44.4
Total 81 100.0

Healthy Latrine

Available
Not Available

55
26

67.9
32.1

Total 81 100.0
Lighting

Adequate
Deficient

63
18

77.8
22.2

Total 81 100.0
Floor Condition

Permanent
Impermanent

39
42

48.1
51.9

Total 81 100.0

Table 3. Cross Tabulation of Diarrhea Incidence with 
Household Sanitation in Kuniran Village, Purwosari Sub-
District, Bojonegoro Regency, East Java, January 2020

Household 
Sanitation

Diarrhea
P - ValueYes No

n % n %
Good 3 3.7 46 56.8

0.040
Poor 7 8.6 25 30.9

PR = 1.202 (95% CI; 0.987 – 1.463)

As many as 7 under-five children (9.9%) with 
poor household sanitation experienced diarrhea, while 
46 under-five children (56.8%) did not experience 
diarrhea with good household sanitation. The correlation 
resulted in a p-value = 0.040 and a PR value = 1.202 
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(95% CI: 0.987 – 1.463) that showed in Table 3. It means 
an association between poor household sanitation with 
diarrhea in under-five children and the probability of 
diarrhea who remain in poor household sanitation is 1.2 
times higher than in good household sanitation.

DISCUSSION

Diarrhea is a condition where an individual 
defecated more than three times per day and looser or 
more liquid (or more frequent passage than normal) (4). 
Diarrhea is caused by some enterohepatic pathogens 
that influence the digest system, which is transmitted 
mainly by the fecal-oral route (12). It can be concluded 
that household sanitation could be the driving factor of 
the diarrhea incidence, mostly related to drinking water 
consumed by the under-five children. Our findings 
showed that the incidence of diarrhea in under-five 
children correlated with the household environment’s 
sanitary conditions, including the source of drinking 
water, availability of healthy latrine, floor condition, and 
lighting. 

A study conducted in South Sumatera Province 
in 2020 showed that under-five children who consume 
faucet water have a greater likelihood of experiencing 
diarrhea than other types of drinking water sources such 
as refilled water and protected well water (R2 = 0.712) 
(13). Other similar studies strengthened it in Wonokromo 
in 2019 that under-five children in Kampung Baru Village, 
Wonokromo Sub-District, Surabaya who consumed 
drinking water from the river had a higher prevalence 
of diarrhea than under-five children who consumed 
well water with p-value = 0.087 (14). A study in Lamper 
Tengah Semarang in 2015 also mentioned that under-five 
children who consume packaged drinking water have a 
higher prevalence and risk of experiencing diarrhea than 
under-five children who consume bottled drinking water 
(p = 0.003; PR = 2.252 (95% CI = 1.255 – 4.042) (15). 

Poor drinking water quality is at risk of causing 
disease. Water can be an environmental media for 
transmitting agents to enter the human body (water-
borne disease) and cause infectious disease, both in 
sanitary water for hygiene purposes such as bathing and 
washing clothes or drinking water (16-17). In addition, 
poor self-hygiene behaviour, such as not washing hands 
before eating and after defecating, can also be a risk 
factor for diarrhea (18–20).

Our analysis also showed that the availability 
of a healthy latrine and permanent house’s floor was 
correlated against the incidence of diarrhea in under-five 
children. Another study conducted in Sukoharjo Regency 
states that there was a correlation between the quality of 
latrines (healthy and unhealthy) with diarrhea in children 

under five (p = 0.025) (21). A similar study in Banjarmasin 
showed that there was a correlation between diarrhea 
with latrine ownership (p = 0.038) and good latrine 
quality (p = 0.000) (22). In addition, a study conducted in 
Sindu Sub-District, Central Sulawesi, stated that the use 
of latrines was strongly related to diarrhea (p = 0.003) 
(23). Unavailability of a healthy latrine, which means 
open defecation might leads vector and rodents into the 
house and increase the risk of food contamination (24).

Furthermore, the impermanent floor of the house 
also could be a factor in the incidence of diarrhea in under-
five children. A study conducted in Tulang Bawang Barat 
in 2020 showed that the characteristic of the floor has 
a relationship with the incidence of diarrhea (p = 0.000) 
(25). A similar study conducted in Banjar Regency also 
stated that house flooring could be the driving factor of 
the incidence of diarrhea in under-five children (p = 0,036) 
(26). The House floor should be made from waterproof 
material, so it is easy to clean. It is indicated that ground 
or impermanent floor could be the medium of germ and 
bacteria contacting the children’s body through the daily 
activities carried out (25-26). 

However, the lighting factor, including the 
other physical house parameters like temperature and 
humidity, does not relate to the incidence of diarrhea in 
under-five children, according to a study in Muna Barat 
Regency (27). However, a secondary data-based study in 
5 cities in East Java mentions that lighting is also the one 
component required for a healthy latrine (28). Adequate 
lighting is considered a single requirement for a sanitary 
latrine to avoid insects or bacteria contaminating the 
water. 

Contamination of food and beverages with 
pathogenic bacteria can be closely related to the 
contamination of drinking water sources and water used 
for sanitation hygiene purposes by feces, caused by the 
habit of open defecation, the use of unhealthy latrines, 
and unsanitary sewerage. This condition allows the 
occurrence of fecal-oral transmission diseases (21). 
As a microbiological parameter to maintain the quality 
of drinking water, the Regulation of Ministry of Health of 
Republic Indonesia No. 492 year 2010 about Drinking 
Water Quality Requirements states that the number of 
E. coli bacteria and total coliforms is 0 per 100 mL of 
drinking water samples or in other words, these bacteria 
are not allowed to be in drinking water (29). 

Based on our observations, the source of 
drinking water for residents who use faucet water can 
come from the local water company or well water that 
needs to be processed first, such as being cooked 
before drinking (30). It can ensure that drinking water 
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is free from microorganisms and bacteria like E. coli 
and other pathogenic bacteria. In addition, it is also 
necessary to pay attention to how to store drinking water, 
such as the container used, storage, length of storage 
time, and make sure that drinking utensils are clean and 
sterile before it is used (31-32). The behavior of cooking 
drinking water and the incidence of diarrhea in under-five 
children is correlated. Mothers who do not boil water for 
drinking water have a 168 times risk of causing diarrhea 
in under-five children compared to mothers who cook 
water first (30). 
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CONCLUSION

This study concludes that there is a relationship 
between household sanitation, including the source 
of drinking water, availability of healthy latrine, floor 
condition, and lighting with the incidence of diarrhea in 
children under five in Kuniran Village, Purwosari Sub-
District, Bojonegoro Regency. It was also found that 
under-five children who remain in a house with good 
household sanitation have a 1.2 times lower risk of 
suffering diarrhea. 

It is recommended in the next research to classify 
the environmental sanitation variables in more detail 
based on the existing guidelines, using proper measuring 
tools and medical record-based data on determining the 
diarrhea status in under-five children.
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