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ABSTRACT 

 
Background: Globally, nearly 1 million children die each year because of diarrhea. Diarrhea is a 
major public health problem in developing countries, including Indonesia. The occurrence of diarrhea 
has been known to be linked with poor hygiene and sanitation. This study aimed to determine the 
relationship between environmental factors and personal hygiene with diarrhea among children under 
five in West Kotawaringin, Central Kalimantan. 
Subjects and Method: This was a cross-sectional study conducted at West Kotawaringin, Central 
Kalimantan. A total of 1.007 households with children under five was selected for this study. The 
dependent variable was diarrhea. The independent variables were access to drinking water, latrine 
ownership, type of latrine, environmental hygiene, children defecation habit, and disposing of children 
feces habit. The data were collected by a set of questionnaire and analyzed by multiple logistic 
regression 
Results: The risk of diarrhea increased with absence of latrine ownership (OR= 1.93; 95%CI=1.28 to 
2.91; p=0.002), sub-standard type of latrine (OR= 1.88; 95%CI=1.27 to 2.78; p=0.002), poor child 
defecation habit (OR=1.85; 95%CI= 1.26 to 2.71; p=0.002), and free disposal of child feces (OR=1.72; 
95%CI= 1.28 to 2.91; p=0.007).  
Conclusion: The risk of diarrhea increases with absence of latrine ownership, sub-standard type of 
latrine, poor child defecation habit, and free disposal of child feces. 
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BACKGROUND 

Diarrhea is a major cause of morbidity and 

malnutrition in children under five and is the 

second leading cause of death after pneu-

monia (WHO, 2017).  

UNICEF records about 8% of all under-

five deaths caused by diarrhea in 2016 and 

according to WHO there are almost 1.7 

billion cases of diarrheal disease occurring in 

children which causes the death of around 

525,000 children under five each year 

(UNICEF, 2018; WHO, 2017 ). 

The highest burden of death from 

diarrheal disease in children is concentrated 

in several developing countries. Seventy-two 

percent of them occur in 15 countries which 

only constitute 55% of the population of 

children under five in the world, where one of 

them is Indonesia, which is under Ethiopia in 

7th out of 15 countries that contribute greatly 

to under-five mortality due to pneumonia 

and diarrhea (IVAC, 2016). 

In Indonesia, diarrhea is an endemic 

disease with potential outbreaks (extraor-

dinary events) which is often accompanied by 

death. In 2018, the coverage of diarrhea 

sufferers in children under five was 40.90%, 

10 times there was an outbreak of diarrhea, 

which was spread in 8 districts with a case 
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fatality rate when the outbreak was 4.76%. 

This figure is the highest CFR in the last 10 

years since 2008, where CFR is expected 

when outbreaks of diarrhea <1% (Ministry of 

Health, 2019a). Based on data from the 

District Health Office of Kotawaringin Barat 

(2019), there was no outbreak of diarrhea in 

Kotawaringin Barat District in 2018, but the 

coverage of diarrhea sufferers in infants was 

found to be almost the same as the national 

rate, which was 40.4% with the morbidity of 

diarrhea in under-five years. 2017 at 843 per 

1.000 children under five. 

The etiology of diarrheal disease can be 

caused by various agents including viruses, 

pathogenic bacteria and parasites which 

generally occur in the form of gastroenteritis 

by pathogenic bacterial infections (UNICEF, 

2018). Several factors that contribute to the 

incidence of diarrhea in children based on 

epidemiological studies of the disease show a 

complex and varied relationships and influ-

ences between variables of environmental 

factors, hygiene behavior, socio-economic, 

with the main causes namely various patho-

genic organisms, viruses, and parasites 

(Mengistie et al., 2013; Mokomane et al., 

2018). Therefore study in different environ-

ments and regions can produce different 

intervention priorities according to the con-

text of the region (Chopra et al., 2013). 

Prevention methods that can be carried 

out include immunization, safe drinking 

water, good environmental hygiene and sani-

tation, proper disposal of human waste, in-

cluding children's waste, is very important to 

stop the spread of diarrheal disease in chil-

dren and adults (UNICEF, 2018). The pur-

pose of this study was to see how the relatio-

nship between environmental factors and 

hygiene behavior towards the incidence of 

diarrhea in toddlers in West Kotawaringin 

Regency in 2017. 

 

SUBJECTS AND METHOD 

1. Design of the Study 

This study was a quantitative study using 

cross-sectional study design in analyzing 

both independent and dependent variables 

which were carried out at a time together or 

at the same time (Notoatmodjo, 2012). Data 

were obtained through structured interviews 

and observations using environmental health 

risk assessment study questionnaires. Res-

pondents in the study numbered 2,800 

households obtained through a multistage 

random sampling method in 70 villages in 

the Kotawaringin Barat in 2017 (AMPL 

Working Group, 2017). Then 1.007 house-

holds that had children under five are used as 

samples in this study.  

2. Variable of the Study 

The independent variables studied were 

environmental factors such as access to 

drinking water, family latrines ownership, 

types of latrines used, environmental hygi-

ene, and hygiene behavioral factors such as 

FKLOGUHQ¶V�ERZHO�KDELWV�DQG�KDELW�RI�GLVSRV-

ing of children's feces. They were related to 

the dependent variable namely the incidence 

of diarrhea in children under five. Analysis of 

the results of study using the chi-square test 

with .= 0.005 and 95% confidence interval, 

and multivariate analysis using multiple 

logistic regression. 

 

RESULTS 

Of the 1.007 households sampled in this 

study, the incidence of diarrhea in children 

under five was experienced by 119 house-

holds (11.8%).  

Table 1 shows that 14.1% of households 

had access to unsafe drinking water, 22.9% 

did not have family latrines, 69.8% used 

types of latrines that did not meet health 

requirements, and 86.3% had dirty environ-

mental conditions. Based on hygiene beha-

vior, it was found that 39.6% of children 

under five had the habit of open defecation, 

and 42.7% of parents of children under five 
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had the habit of disposing of children's feces 

carelessly. The distribution of the proportion 

of diarrheal events in children under five 

based on environmental factors and hygiene 

behavior is shown next in table 2. 

 

Table 1. Distribution of respondents based on environmental factors and community hygiene 

behavior in West Kotawaringin in 2017 

Variable 
Frequency 

(n=1007) 
Percetage (%) 

Diarrhea in children under five   

Diarrhea 119 11.8 

No diarrhea 888 88.2 

Access to drinking water   

Not safe 142 14.1 

Secure 865 85.9 

Family latrine ownership   

No 231 22.9 

Yes  776 77.1 

Latrine type   

Do not meet the requirements 694 69.8 

Meet the requirements 313 31.1 

Environmental Hygiene   

Dirty 869 86.3 

Clean  138 13.7 

&KLOGUHQ¶V�ERZHl habit   

Open defecation 399 39.6 

In toilet 608 60.4 

Habit of disposing of children's feces   

Open defecation 430 42.7 

In toilet 577 57.3 

   

Based on Table 2, it is known that the owner-

ship of family latrines and the type of latrines 

used had a significant association with the 

incidence of diarrhea in children under five 

with a p value of 0.002, respectively. It can 

be interpreted that children under five who 

come from families who do not have latrines, 

have the opportunity to experience diarrhea 

2 times more often than children under five 

who come from families that have latrines. 

Children under five from families who use 

latrines do not meet health requirements had 

a 2 times greater chance of having diarrhea 

compared to children under five from fami-

lies who used latrines meeting health re-

quirements. While in this study, access to 

drinking water (p= 1) and environmental 

cleanliness (p= 0.280) were not significantly 

related to the incidence of diarrhea. 
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Table 2. Association between environmental factors and hygiene behavior with the incidence of 

diarrhea in children under five in Kotawaringin Barat in 2017 

Hygiene behavioral factors of children under 

five who had open defecation habits had a 

significant association (p= 0.002) and had a 

risk of 2 times greater diarrhea compared 

with children under five who defecated in the 

toilet. Likewise, the mother's habit of care-

lessly disposing of children's feces (p= 0.007) 

had the risk of increasing the incidence of 

diarrhea in children under five 2 times com-

pared to the habit of mothers who dispose 

childUHQ¶V feces in the latrine. 

 

The final modeling results in multivariate 

analysis using logistic regression in Table 3 

show that the dominant variable affecting the 

incidence of diarrhea in children under five is 

that latrines do not meet the requirements 

after being controlled with the habits of 

children under five having open defecation 

(p= 0.033). The multiple logistic regression 

model is stated as follows: Logit (incidence of 

diarrhea in children under five)= 1.47 + 0.46 

(type of latrine not MS) + 0.45 (FKLOGUHQ¶V 

habits of open defecation) + e. 

Variable 

Incidence of Diarrhea 

Total 
OR 95% CI P  

Diarrhea No 

Diarrhea 

N % N % N % 

Access to 

drinking water 

      

1.02  0.59 - 1.76 1 Not safe 17 12.0 125 88.0 142 100 

Secure 10

2 

11.8 763 88.2 865 100 

Family latrine 

ownership 

      

1.93 1.28 - 2.91 0.002 
No 41 17.7 190 82.3 231 100 

Yes 78 10.1 698 89.9 776 100 

Latrine type       

1.88  1.27 - 2.78 0.002 

Do not meet the 

requirements  

51 16.8 253 83.2 304 100 

Meet the 

requirements 

68 9.7 635 90.3 703 100 

Environmental 

Hygiene 

      

1.47  0.79 - 2.76 0.280 Dirty 10

7 

12.3 762 87.7 869 100 

Clean 12 8.7 126 91.3 138 100 

&KLOGUHQ¶V�

bowel habit 

      

1.85  1.26 ± 2.71 0.002 
Open defecation  63 15.8 336 84.2 399 100 

Go to toilet 56 9.2 552 90.8 608 100 

Habit of 

disposing of 

children's 

feces 

      

1.72  1.28 - 2.91 0.007 

Open defecation 65 15.1 365 84.9 430 100 

Go to toilet 54 9.4 523 90.6 577 100 



The 6th International Conference on Public Health 
Best Western Premier Hotel, Solo, Indonesia, October 23-24, 2019 | 35 

https://doi.org/10.26911/the6thicph-FP.01.05 

 

Table 3. Results of the factors logistic regression of modeling related to the incidence of diarrhea in 

children under five in 2017 in Kotawaringin Barat  

Variable B OR 

(Exp.B) 

95% CI P 

Type of latrine 0.46 1.58 1.04 - 2.41 0.033 

&KLOGUHQ¶V�ERZHO habit 0.45 1.57 1.04 - 2.38 0.033 

Constant 1.47 4.33  0.0001 

 

DISCUSSION 

The prevalence of diarrheal disease in 

children under five in this study was 11.8%. 

This figure is not much different when com-

pared with the reported prevalence of diarr-

heal disease data in the children under five 

age category in Kotawaringin Barat in 2018 

which was 12.67% (Health Office, 2019). In 

line with a study conducted by Suyitno et al. 

(2019) in Central Kalimantan which found 

the prevalence of diarrhea in children aged 

less than two years is 16%. Komarulzaman et 

al. (2017) also found that the prevalence of 

diarrhea in children under five by 14.4% 

based on data analysis of the Demographic 

and Health Survey in Indonesia in 2007 - 

2012. 

Access to safe drinking water sources is 

one of the key ways to prevent diarrheal 

diseases (WHO, 2017). The results showed 

that 865 families (85.9%) of the total 

respondents had access to safe drinking 

water sources. It was found that there was no 

significant difference between the prevalence 

of diarrhea in the group of households that 

had safe and unsafe drinking water access. 

This result is different from the findings of 

Godana and Mengiste (2013) which stated 

that unsafe access to drinking water sources 

is associated with diarrhea (AOR= 1.98, CI: 

1.16-2.23). This might be due to the fact that 

most of the respondents in the study had 

access to piped water provided by the West 

Kotawaringin Regional Drinking Water Com-

pany (PDAM). So that the variable access to 

safe drinking water tended to be homo-

geneous. The incidence of diarrhea in chil-

dren under five in this case may not only 

related to drinking water, but also related 

other factors such as dirty environment, 

transmission through fecal-oral, handling / 

processing food and beverages or the process 

of preparing milk that is less hygienic 

(Agustina et al., 2013; Gibson et al., 2017; 

Suyitno et al., 2019).  

The ownership of family latrine facili-

ties and the types of latrine facilities that 

meet the requirements are supporting factors 

for the community not to defecate carelessly 

and this can make it possible to reduce the 

incidence of diarrhea. In this study, latrine 

ownership (OR= 1.93; 95%CI= 1.28 to 2.91; 

p= 0.002) had a significant association with 

the incidence of diarrhea. This also supports 

the study of Fuller et al. (2014) who analyzed 

Demographic and Health Surveys data from 

51 countries, and Baker et al. (2016) which 

stated that sharing sanitation is associated 

with an increase in the prevalence of diarrhea 

in children under five in most countries and 

appears to be a risk factor for diarrhea for 

children aged <5 years. Similarly, what hap-

pened in Amazon, where increased owner-

ship of latrine in homes and increased latrine 

quality into ceramics was followed by a 

significant decrease in the number of families 

who defecated carelessly, or who use 

QHLJKERUKRRGV¶ latrines, which had an impact 

on reducing the prevalence of diarrheal 

disease from 45.1% to 35.4% from 2005 to 

2012 (Imada et al., 2016). 

The type of latrine used by the family 
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was also found to have a significant 

relationship with the incidence of diarrhea in 

infants (OR= 1.88; 95%CI=1.27 to 2.78; p= 

0.002). Similar results with previous studies 

conducted by Suyitno et al. (2019) found that 

children with poor sanitation facilities almost 

twice had diarrhea than those who had good 

sanitation facilities (OR= 1.69; 95% CI= 1.03 

to 2.77). 

Variable ownership of family latrines 

and types of latrines that meet the require-

ments can be important factors to prevent 

the occurrence of diarrhea, therefore the co-

mmunity needs to be assisted and empo-

wered to build and own a family latrine, im-

prove the quality of latrine facilities owned, 

and reduce the use of public latrines. 

Environmental hygiene in this case due 

to littering can attract insects and disease 

vectors present and multiply then the vector 

can bring pathogenic bacteria to pollute 

water and food. In this study the presence of 

garbage in a dirty environment did not have a 

significant difference with the incidence of 

diarrhea.  

This was also found in a study conduc-

ted by Arimbawa et al. (2016) which stated 

that landfills are not associated with the 

incidence of diarrhea in children under five 

(p= 0.303). Unlike the case with Mengistie et 

al. (2013) which stated that children in 

households that throw garbage around the 

house have a 2.22 times higher chance of 

experiencing diarrhea compared to children 

in households who throw garbage in landfills 

(OR= 2.22; 95% CI= 1.20 up to 4.03) 

The habit of children who practice open 

defecation is quite large, which is 39.6% 

when compared to the population data that 

has access to healthy latrines in West 

Kotawaringin District which has recorded 

87.7% (Ministry of Health, 2019b). The 

possibility of this is quite understandable, 

because some children under five, especially 

those who are smaller, have not been and are 

not accustomed to using their own latrine. 

So, in this case it requires support and the 

role of parents to train and accustom 

children under five to defecate in 

latrine/toilet. 

The habit of FKLOGUHQ¶V�RSHQ defecating 

(OR= 1.85; 95%CI= 1.26 to 2.72) increases 

twice as large as the incidence of diarrhea. 

Because feces in the environment will openly 

invite flies, and various disease vectors that 

pose a risk of diarrhea through transmission 

of fecal-oral pathogenic bacteria. In contrast 

to a study conducted by Islam et al. (2018) 

which found that disposing of unsafe baby 

feces or the presence of human feces in the 

environment were not related to the inci-

dence of diarrhea in children aged <3 years 

in Bangladesh. The government is essential 

to be able to pay attention to this because the 

target of monitoring bowel behavior is always 

directed at adults. Whereas, human feces 

both adults and children contaminate the 

environment in the same way. 

In this study, it was found that mothers 

who had the habit of disposing of children's 

feces had twice the risk of increasing the 

incidence of diarrhea in children under five 

(OR= 1.72; 95%CI=1.28 to 2.91). The habit of 

disposing of children's feces in this case is 

throwing it out, into an open trash bin, left 

alone in the open, including disposing of a 

baby's diaper containing feces in it. It is best 

if the baby's stool is safely disposed of by 

being disposed of or rinsed in the toilet 

(WSP, 2015). The results of this study are in 

line with the results of a study by Cronin A, et 

al. (2016) which stated that the disposal of 

unsafe stools of children is strongly 

associated with an increased likelihood of 

diarrhea in children (OR: 1.46; 95% CI= 1.18 

to 1.82; p= 0.001). In India, based on a study 

by Bawankule et.al (2017), the likelihood of 

diarrhea in children whose stools are dispos-

ed carelessly is estimated to be 11% higher 

(95%CI=1.01 to 121) than children whose 
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feces are disposed safely. In that study it was 

stated that lack of mother's knowledge and 

limited information about hygiene behavior 

in the community were one of the causes.  

Linda's study (2018) which found a 

relationship between maternal and toddlers 

hygiene behavior with the occurrence of diar-

rhea in Jombang, also supports the expla-

nation that it may be based on lack of know-

ledge of the mother or caregiver. It is because 

behavior is affected by knowledge. Hence, it 

becomes very important to increase knowled-

ge for children and also housewives through 

health promotion and counseling to safely 

dispose of children's feces. 

 

CONCLUSION 

Based on the results of the study, it is 

concluded that not having a family latrine, 

type of latrine that does not meet the require-

ments, habits of children open defecating and 

the habit of disposing children feces careless-

ly have a significant association with the risk 

of increasing the incidence of diarrhea in 

children under five in Kotawaringin Barat. 

The most dominant factor that affecting is 

the type of latrine do not meet the require-

ments after being controlled by the habit of 

children open defecating. 

Cross sectorial strategic efforts are 

needed to change hygiene behavior in terms 

of disposing of feces in latrines and im-

proving the quality of family latrine facilities 

that meet health requirements. Some things 

that can be recommended related to the 

results of the study are: 1) the importance of 

health promotion efforts in the community to 

change open defecation behavior including in 

children under five; 2) Maternal knowledge is 

needed to be increased for mothers who have 

children under five to properly dispose chil-

dren's feces and not pollute the environment; 

3) The importance of increasing access and 

ownership of latrines that meet the require-

ments at the household level. 
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