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 Background: Incidence of diarrhea increased by poor 
environmental conditions factors. The several factors of 
environmental health are housing, disposal waste, clean water 
supply, and sewerage. This study's purpose was to determine the 
determinants of environmental sanitation related to the incidence of 
diarrhea in infants at the work area of Pusat Kesehatan Masyarakat 
(Puskesmas) Singa, Karo District. Method: This research was 
quantitative research as a case study of diarrhea among infants in 
Puskesmas Singa. The subjects were housewives who had infants 
and suffered from diarrhea in the last six months of the study, with 
225 total population and 63 people selected by simple random 
sampling. The data analyzed used logistic regression to found the 
influence of environmental sanitation on diarrhea. Results: The 
results found there were six variables analyzed, there were three 
variables that influenced the incidence of diarrhea, the variable 
ownership of feces disposal facilities was the most dominant factor 
with Exp B 18.267 (p-value 0.003; 95% CI: 2.750-121.334), and the 
quality of clean water are variables that influence the incidence of 
diarrhea with Exp B 5.763 (p-value 0.026; 95% CI: 1.234-26.904), 
food and drink sanitation are variables that influence the incidence 
of diarrhea with Exp B 12.451 (p-value 0.004; 95% CI: 2.190 - 
70.773). Conclusion: It concludes that diarrhea among infants has 
a dominant relationship of water sanitation, disposal sanitation, and 
food sanitation as determinants. It needs to improve basic sanitation 
to decrease the count of diarrhea. 
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1. Introduction 

Diarrhea is a world public health problem, especially in developing countries. Diarrhea 
disease is transmitted through water, where clean water sources are still a top priority issue in the 
Pacific region, including Indonesia. The percentage of deaths caused by diarrhea in children under 
five years of age increased by approximately 8% of all death. It means over 1,400 young children 
dying each day, or about 525,000 children a year, despite the availability of a simple treatment 
solution. Diarrhea is also one of the environmental diseases and is predominantly caused by poor 
clean water facilities, disposal of feces and waste. Lack of clean water coverage is one of the 
factors in the incidence of diarrhea disease and needs to be considered because water is a 
necessity for bathing, washing, latrines, and consumption which must be protected and have to 
meet the water contaminated requirements [1–4]. 
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Based on various studies, eight percent of deaths in children are caused by diarrhea [5]. The 
leading causes of diarrhea are dominated by environmental sanitation and poor sanitary behavior. 
Various factors as the cause of diarrhea, including poor knowledge of mothers, bad handwashing 
behavior, poor nutritional status, clean water supply, family latrines, wastewater disposal, family 
waste disposal, water physical quality, type of house floor, the behavior of clean and healthy life, 
lack of food sanitation, exclusive breastfeeding and immunization, socio-economic factors, 
knowledge, and level of parental care [6–14]. The target of national service coverage for diarrhea 
sufferers for children under five who come to health facilities and health care is 37.88%. The 
national diarrhea incidence from Riset Kesehatan Dasar (Riskesdas) data is 9%. It is estimated 
that the number of diarrhea sufferers in health facilities is 5,097,247 people, while the number of 
diarrhea sufferers reported being handled in health facilities is 4,017,861 people or 74.33% of the 
target of 5,405,235 [15–17]. 

The estimated number of diarrhea cases was 614 cases (20% x 270 / 1,000 x Population 
number), which were found and handled as many as 389 (63.3%) so that the diarrhea morbidity 
per 1,000 population only reached 156 still below the program target of 270 per 1,000 population. 
It is feared that the low morbidity rate is not a reflection of a decrease in the incidence of diarrhea 
in the community but more due to the large number of cases that are not recorded (under-reporting 
cases). The highest case was finding at nineteen health centers in which handling of diarrhea was 
dominant in three health centers, namely Tiganderket (96.04%), Munte (83.88%), and Singa 
(80.95%). Meanwhile, the lowest case finding and handling of diarrhea were in Tigapanah, 
Simpang Empat, Naman Teran, and Payung, respectively [18]. 

Diarrhea cases always occupy the top of ten diseases every month at Pusat Kesehatan 
Masyarakat (Puskesmas) Singa (80.95%) and including the highest area of diarrhea sufferers in 
Karo District [18]. The high incidence of diarrhea at Puskesmas Singa, located in Kabanjahe 
District, Karo Regency, is a health problem that needs attention. Therefore, this study aimed to 
analyze the determinants of environmental sanitation with the incidence of diarrhea in the infant at 
the work area of  Puskesmas Singa. Environmental sanitation aspects reviewed include the 
physical and bacteriological quality of clean water, drinking water sources, latrine ownership, feces 
disposal facilities, waste disposal facilities, and food and beverage sanitation. 

 

2. Materials and Method 
This research was quantitative research with a case study design of the incidence of infant 

diarrhea in the Puskesmas Singa working area in a cross-sectional approach. The research 
location was carried out in the home environment of infants who experienced diarrhea in the last 
six months of March to August 2020. The population of infants who live in the working area of 
Puskesmas Singa is 255, with sample size, are 63 infants. The sampling technique used in this 
study was Simple Random Sampling. 

The data collection method was carried out by observing environmental conditions and 
interviews. Objects directly observed included drinking water sources, physical quality of clean 
water, ownership of latrines, waste processing, wastewater treatment, and food sanitation. The 
research instruments used were questionnaires, checklist sheets, and bacteriological examination 
equipment. This research also used the Karo District environmental health laboratory services to 
support accurate sanitation checks. The data analysis technique used multiple logistic regression 
tests by using SPSS version 25.0. 

 

3. Results and Discussion 
3.1. Results 

The Puskesmas Singa, Tiga Panah District, is an essential health facility for the Karo 
Regency government with eight villages and one hamlet. There are five supporting public health 
centers, three maternity houses/independent midwife practice, and three Poskesdas. Based on 
the case study conducted, the incidence of diarrhea in infants was experienced as many as 40 
incidents (63.5%), which was dominated by children aged two years (50%) with female gender 
(61.9%) (Table 1). The observations show that the environmental sanitation conditions in the 
Puskesmas Singa community are pretty bad (Figure 1). Although this village is a mountainous 
area, based on a bacteriological examination of the water, it was found that 220 drilled well water 
sources did not meet health requirements. In general, people buy water, and retail it is distributed 
through water entrepreneurs. Only some people use tap water to meet their daily needs (Table 
2). Poor environmental sanitation in this community is related to the health behavior of the 
community. People did not care about their sanitation and only focused on how to being live with 
their occupation. Based on the interview, the community feels enough about their condition and 
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keeps healthy otherwise. They could be to work daily. Most of the houses did not have a disposal 
waste place and poor housing with bad disposal management. All water sources found E. coli 
and bacteriology and did not fulfill the health requirement. It is found in the bore wells, the river, 
public reservoirs, and home water sources. 

 
 

Table 1. Characteristic of Respondents 

Variable n % 

Diarrhea incidence 
    Diarrhea 
    No diarrhea 

 
40 
23 

 
63.5 
36.5 

Infant Sex  
    Male  
    Female  

 
24 
39 

 
38.1 
61.9 

Infant Age  
    2 years 
    3-4 years 
    5 years 

 
31 
25 
7 

 
50 
40 
10 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
Figure 1. Sanitation Environment of Community Condition 

 
 

Table 2. Frequency Distribution of Environment Sanitation 

Variable N % 

Source of Drinking Water 
    Open water well  
    Tap water/dilute/buy 
    General pet 
    Refill water 
    Closed borehole 

 
6 
32 
9 
11 
5 

 
9.5 
50.8 
14.3 
17.5 
7.9 

Source of clean drinking water 
    Open water well 
    Tap water/dilute/buy 
    General pet 
    Refill water 

 
12 
35 
14 
2 

 
19.0 
55.6 
22.2 
3.2 

 
The incidence of diarrhea determinants in infants is caused by poor drinking water, feces 

disposal facilities and food, and beverage sanitation. Other factors that support the potential for 
diarrhea are the poor physical quality of the water, inadequate waste disposal facilities, and 
wastewater. The facilities owned by the community are elementary and do not meet the 
recommended requirements. Besides that, the clean behavior of the community is also fragile 
considering that the majority of people are farming and rarely pay attention to the cleanliness of 
the food and drink that they consume (Figure 2). 
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Figure 2. Germ Colony Inspection Results 

 
Food and drink sanitation and disposal of feces are mostly about diarrhea. It showed that the 

poor health life being among community needed to attention where the community did not care 
about the sanitation. This problem triggers the potential for diarrhea in infants or toddlers and 
adults and society in general (Table 3). The variable ownership of feces disposal facilities is the 
most dominant factor with Exp B 18.267 (95% CI: 2.750-121.334;p<0.05), food and drinks 
sanitation are variables that affect the incidence of diarrhea with Exp B 12.451 (95% CI: 2.190 – 
70.773; p<0.05), and the quality of clean water is a variable that affects the incidence of diarrhea 
with Exp B 5.763 (95% CI: 1.234 - 26.904; p<0.05). More details can be seen in Table 3. 

 
Table 3. Bivariate Analysis Results 

Variable 
Diarrhea 

P-value 
OR (95% CI) 

Exp (B) 
Yes No 

n % n % 

Physical Quality of Water  
      Not eligible 27 81.8 6 18.2 0.004 5.88 

      Eligible 13 43.3 17 56.7 
 (1.87-18.43) 

(1.234-26.904) 
Ownership of Waste 
Disposal Facilities 
      Have 30 66.7 15 33.3 0.289 1.60 
      Do Not Have 10 56.6 8 44.4  (0.523-4.891)  
Ownership of Disposing  
Feces 
      Have 23 88.5 3 11.5 0.001 9.02 

      Do Not Have 17 45.9 20 54.1 
 (2.031-35.34) 

(2.750-121.334) 
Ownership of Water Waste  
Disposal Facilities 
      SPAL Bad 38 67.9 18 32.1 0.105 5.27 
      SPAL Good 2 28.6 5 71.4  (0.933-29.862) 
Food and beverage  
Sanitation 
       Bad 36 80.0 9 20.0 0.000 14.0 

       Good 4 22.2 14 77.8 
 (3.704-52.922) 

(2.190-70.773) 

 
 
 
3.2. Discussion 
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Environmental sanitation determinants that affect the incidence of diarrhea in the infant at 
Singa Village are inadequate sanitation facilities in waste disposal facilities, clean water facilities, 
wastewater facilities, and poor food and beverage sanitation. Based on the logistic regression 
model obtained shows that three important determinants dominate the incidence of diarrhea. 

 
3.2.1. Determinant of drinking water 

The community for drinking water in Singa Village generally uses drilled wells. This case 
shows that drinking water quality needs to be considered a requirement for recommended 
drinking water facilities. This study focuses on water from springs, drilled wells directly at home, 
and wells through the reservoir used. Most of the people with the physical quality of drinking 
water that does not meet the requirements. The incidence of diarrhea is related to the 
bacteriological condition of the source of drinking water consumed. Various studies have 
shown that the physical quality of water is a very significant determinant of the incidence of 
diarrhea [8,9,19–21].  

Communities can reduce the risk of developing diarrhea by using clean water and water 
protected from contamination from source to storage. Therefore, it is necessary to increase 
the socialization and supervision of health workers and cooperation between the village head 
and the Puskesmas Singa to conduct sanitation inspections of clean water facilities and 
counsel the community to pay attention to the water sources used. Clean water is used to be 
protected from contamination, namely keeping wells clean by improving construction and 
keeping well buildings, pipelines, and storage areas clean [3,22–24]. 

 
3.2.2. Determinant of feces disposal  

Facilities for disposing of feces are a determinant that affects the incidence of diarrhea 
9.020 times greater in people who do not have a means of disposing of feces that meet the 
requirements. From the results of multivariate analysis using logistic regression, it was found 
that the variable ownership of feces disposal facilities was the most dominant factor. This 
determinant is the trigger because of the poor facilities for disposing of feces in Singa village 
communities. Some residents use clean water from drilled wells and have toilets (family 
latrines) in their homes that do not meet environmental health requirements. This facility is at 
risk of causing microbiological pollution, and a safe distance between the walls of the wells 
and sources of pollution should be 10 meters. However, on average, residents are located 
directly next to a drilled well to pollute the well-water used as a water source. Exposure through 
feces can also occur through water contamination (water-borne disease) or orally (food-borne 
disease). Most likely, this is due to inadequate hygiene and healthy living habits. This 
determinant is also closely related to the habit of washing hands to avoid contamination with 
feces. Therefore, fecal sanitation, either through disposal or contamination through the quality 
of drinking water and food, is the highest determining factor affecting the incidence of diarrhea 
in children under five (infant) [3,24–28]. 

 
3.2.3. Determinant Food and beverage sanitation 

Nutritional status, microbiology, and immunological factors have implications for the 
incidence of diarrhea in several countries. Food and beverage sanitation determinants 
influence the incidence of diarrhea in children under five, supported by poor environmental 
sanitation and personal hygiene [29]. 

The incidence of diarrhea on food and beverage sanitation risk factors can be concluded 
that the incidence of diarrhea will be 14 times greater in people whose food and drink sanitation 
is poor, and it is practically and statistically significant. In general, this determinant is related 
to the bad behavior of washing hands with soap. The habit of this behavior can lead to 
contamination of food and beverages. This behavior requires knowledge of the risk factors for 
the incidence of diarrhea. Public ignorance of the risk of diarrhea, determined by clean 
behavior and good basic sanitation, is often the cause of the incidence of diarrhea. In this case, 
mothers' knowledge and attitudes have a significant role in the incidence of diarrhea in children 
under five. Clean water sources also affect the cleanliness of the eating and drinking utensils 
used. If the clean water source is contaminated with pathogenic bacteria such as E. coli, eating 
and drinking utensils are at risk, especially if the washing behavior is not good [30–35]. 

Food sanitation is one of the people's behavior to prevent freeing food from all dangers 
that can interfere with health, from before processing to consumption, even how to handle it 
afterward, such as being stored in a safe place. Most people have stored processed food in a 
good place from the research results, such as in a closed cupboard/refrigerator. However, it is 
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also found that people store food on the table when it is open. Open cupboards without a cover 
are still not good enough to choose only to store processed food on the floor and open and in 
a cupboard that is not closed. Storing food without a cover will result in the food being 
contaminated with the growth of microorganisms, which plays a vital role in forming compounds 
that produce unpleasant odors and cause food to become unfit for eating. Some 
microorganisms that contaminate food can pose a danger to those who consume it. 

 
 

4. Conclusion 
Based on the results of research conducted in the area of the Singa Village, it can be 

concluded that the dominant determinants affecting the incidence of diarrhea in the infant are clean 
water facilities, including the physical quality of water, feces disposal facilities, and food and 
beverage sanitation. It suggested increasing physical water sanitation and microbiology. Water 
closed facility and healthy food by developing high personal hygiene in communities. 
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