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Abstract

Suyitno, Chompikul J, Tiraphat S and Anye KS. Prevalence and risk factors for diarrhea among children
aged less than two years in Central Kalimantan Province, Indonesia. J Pub Health Dev. 2019;17(1):31-45

Diarrheal disease among children remains a major cause of morbidity and mortality worldwide. The
youngest children are most vulnerable with the highest incidence of severe diarrhea in the first two years of
life. A cross-sectional study was conducted to determine prevalence and risk factors for diarrhea in children
aged less than two years in Central Kalimantan Province, Indonesia. The multi-stage cluster sampling was
used to draw a sample of 469 respondents. The data collection was conducted from March to April 2018
using a structured questionnaire. Data were analyzed using Chi-square tests and multiple logistic regression
to examine factors associated with diarrhea.

The results of this study showed that all of the respondents were females. Prevalence of diarrhea during
the last two weeks in children aged less than two years was 16%. The results of multiple logistic regression
showed that caregivers who had low family income (Adj. OR= 6.53, 95% C.[=2.99-14.25), poor practice
of food preparation (Adj. OR=9.61, 95% C.I=4.15-22.30), poor to moderate knowledge about diarrhea and
prevention (Adj. OR=5.17, 95% C.I=2.35-11.38) and poor healthcare accessibility (Adj. OR=5.88, 95%
C.I=2.74-12.63) were statistically significant risk factors for diarrhea in children aged less than two years.

These findings suggested that public health providers should design public health programs for public
health centers to provide mothers, other family members and caregivers with health information regarding
diarrhea prevention. Comprehensive information should be delivered, including food preparation, feeding
behavior and good formula milk feeding practice to their children.
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Introduction

Diarrheal disease among children remains a major
cause of morbidity and mortality worldwide like in
2009, the incidence of diarrhea in children was 1.5
billion whereas in 2017 showed about 1.7 billion
children suffering from diarrhea as worldwide'”. In
the last eight years, the incidence of diarrhea increased
in children about two billion’. The youngest children
are most vulnerable to the incidence of severe diarrhea
being highest in the first two years of life’. The main
cause of malnutrition in children is diarrhea. Diarrhea
is highly harmful to the growth of children in the
developing country because malnutrition will cause
stunting, anemia, and underweight’.

Socio-demographic factors greatly affect the
occurrence of diarrhea in children such as age groups.
In a study in Peru showed that the age of children
greatly affects the occurrence of diarrhea. As in the
group of children under five years of age, most at
the highest risk of getting diarrhea is the range of
children at the age of 6-24 months®. The incidence
of diarrheal also obtained that unhealthy living
habits become the main factor of diarrhea in children,
especially for the mothers or caregivers. In addition,
knowledge of healthy living habit is also an important
aspect for mothers or caregivers’. Perception of
mother or caregivers has the big effect in diarrhea
disease. Mothers who have high concerns about the
risk of diarrheal diseases will have high attention in
preventing diarrhea against children when compared
with mothers or caregivers who think diarrhea is a
common disease, and do not need to worry about”.
The children aged among 6 to 24 months who didn't

start breastfeeding within 1 hours after birth were

2.87 times more likely to be affected by diarrhea
disease compared with their counterparts’. Adequate
complementary feeding (supply children with quality,
nutritious and appropriate age foods) is an important
factor in preventing the occurrence of diarrhea,
especially for children aged less than two years".
Diarrhea is an endemic disease in Indonesia and
it is also a disease potential illness of extraordinary
events. Indonesia in ranked seven in the world in
the incidence of diarrhea and pneumonia”"’. Central
Kalimantan is in the fifth position of nationally with
the latrines that do not have the septic tank in 2013.
It is high risk for diarrhea to everyone there particular
for children aged less than two years' . Based on
data from the provincial health service diarrhea
report of children aged less than two years as much
as 43.51% of all cases of diarrhea in children under
five years'*. Previously, research on factors associated
with diarrhea in Central Kalimantan Province has not
been conducted. Therefore, this study was aimed at
determining prevalence and risk factors for diarrhea
in children aged less than two years in Central

Kalimantan Province 2018.

Methods
Study design

A community based cross-sectional study was
carried out in Central Kalimantan Province. The data
collection was conducted from March to April 2018
after getting approval from the office of the Committee
for Researce Ethics, Faculty of Social Science and
Humanities, Mahidol University Institutional Review

Board (Certificate of Approval No. 2018/042.0603).
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Target population

The target population consisted of children aged
6-24 months living in Central Kalimantan Province,
Indonesia. The information about the children will be
obtained from the caregivers. The inclusion was as
follows: 1) caregivers aged more than 18 years and
older who are taking care of child aged 6-24 months
2) caregivers who live in Central Kalimantan Province
at least one year. Caregivers raising children aged

0-6 months were excluded from the study.

Sample size and sampling technique

The sample size was estimated using a confidence
interval of 99%, an acceptance error of 5%, and a
diarrhea prevalence of 0.214 in 2017". Total children
were equal to 238,908 in 2017" and about 10% of
the total sample size was added to compensate for
missing cases. Thus, the required sample size was
at least 469. Multi-stage cluster sampling was use
to draw a sample of 469. As fourteen districts were
similar in term of environment and sanitary, seven
districts were randomly selected for this study. One
sub-district was randomly selected from each selected
district. One village was randomly selected from each
selected sub-district. The households were randomly
selected using the list obtained from the volunteers
in the sub-districts. Total number of households
in each district was proportional to size of the

population.

Research instruments

The research instrument in this study was the
structured questionnaire which was used to ask
mothers/caregivers about their children. The

questionnaire was composed of seven parts:

socio-demographic factors of caregivers and children,
prevention behavior, sanitary facility, knowledge
about diarrhea prevention, healthcare accessibility,
and diarrhea history and management. All questions
were originally designed in English and translated
to Bahasa Indonesia. The trained research assistants
did face to face interview using Bahasa Indonesia.
Basically, the questions were the closed-ended type.
Kuder Richardson 20 (KR-20) was used for the
reliability test of the knowledge which was 0.719
in the pre-test. The pre-test of 30 caregivers was
conducted in another area which is similar to the
study areas.

Prevention behavior consisted of three parts: food
preparation practice (6 questions), feeding behavior
(4 questions) and formula feeding practice (9 questions).
Correct practice was scored “1” and wrong practice
was scored “0”. The total score of each part was
classified into two groups using median as a cut-off
point: good if total score > median and poor if total
score < median.

Sanitary facility (11 questions): two questions
about the source of water and type of drinking water.
About 9 questions had an answer that was scored of
"1" and "0". The correct/standard answer was scored
“1” and the incorrect answer was scored “0”. Total
score was classified into two groups using median:
good if total score > median and poor if total score
< median.

Knowledge of caregivers (10 questions) about
diarrhea and prevention that for each question, the
correct answer was scored “1” and the incorrect
answer was scored “0”. Total score was classified

into three groups using Bloom’s criteria: good (>

80%), moderate (60%-80%) and poor (< 60%)
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Health care accessibility (8 questions) that the “Yes”
answer was scored “1” and “No” answer was scored
“0”. Total score was classified into two groups
using the median: good if the total score > median
and poor if the total score < median.

Acute diarrhea was defined as passing at least three
watery/sagging stools or one mucosal stool within 24

hours’. The diarrhea in children was recorded within

the last two weeks before the data collection.

Data analysis

Outcome measurement was diarrhea occurence
(Yes, No) within the last two weeks. Descriptive
statistics was used to determine the frequency,
percentage, median and interquartile range for all
variables. Chi-square test and multiple logistic
regression were used to examine associations between

independent variables and diarrhea occurrence.

Results

Table 1 shows 469 caregivers whose age ranged
from 17 to 44 years with median of 26 years. The
majority (87.4%) was married. 41.6% of caregivers
had low education (illiterate, primary school, and
secondary school) and about 58.4% had high
education (senior high school and university level).

The majority of the occupation of caregivers was
housewife (78.7%) around 21.3% were agriculturers,
fisherman, honorary and civil servants. However,
36.2% of family had less than Rp. 2,000,000 and
63.8% of family had Rp. 2,000,000 and above. More
than half of caregiver 50.5% were Muslim. The

majority (96.2%) was a mother.
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Table 1  Distribution of caregivers by socio-demographic factors

Socio-demographic factors of caregivers Frequency Percent

Caregiver’s age (years)
<25 225 47.9
> 25 244 52.1
Median = 26, QD = 3, Min = 17, Max = 44

Marital Status

Married 410 87.4

Unmarried 59 12.6
Education levels

High 274 58.4

Low 195 41.6
Occupation

Housewife 369 78.7

Outside 100 21.3
Family income

High 299 63.8

Low 170 36.2

Median = Rp. 2,000,000, QD= 750,000,
Min= Rp. 600,000, Max = Rp. 8,000,000

Religion
Islam 237 50.5
Cristian 168 35.8
Catholic 52 11.1
Hindu 12 2.6
Relation with the child
Mother 451 96.2
Other 18 3.8

a = Rp. 14,000 for 1 USD
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Table 2 shows the age of children ranged
from 6 to 24 months and median 12 months old.
Approximately, 40.3% were aged less than 12 months,
and 59.7 percent of children were age 12 months
and above. The median of family members in each

household was 5 and ranged from 3 to 9 members.

Nearly half was boys and another half was girls. The
immunization status was checked from the pink book,
81.4 % got immunization completely and 18.6 % did
not. Median of birthweight was 3000 grams with
minimum of 1500 grams, maximum of 4500 grams

and QD of 200.

Table 2  Distribution of children by the socio-demographic factors

Socio-demographic factors of children Frequency Percent
Child’s age (months)
Less than 12 189 40.3
12 and above 280 59.7
Median = 12, QD= 3.5, Min= 6, Max = 24.
Family Members
Less than 5 218 46.5
5 and above 251 53.5
Median = 5, QD=1, Min= 3, Max = 9.
Number of children
1 123 26.2
2" and above 346 73.8
Median = 2, QD=1, Min=1, Max = 7.
Child’s sex
Males 226 48.2
Females 243 51.8
Exclusive Breastfeeding
Yes 185 39.4
No 284 60.6
Immunization Status of children
Yes 382 81.4
No 87 18.6
Birth Weight of children
Less than 3000 grams 187 39.9
3000 grams and above 282 60.1

Median = 3000, QD= 200, Min= 1500, Max = 4500
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Episodes of diarrhea within the last two weeks children passed feces three times within 24 hours.
were recorded (3 days apart from one attack to another  1.1% of the caregivers did not any treatment for their
attack of diarrhea). Table 3 presents the majority  children with diarrhea, 5.8% gave ORS and 9.2%
of children had no diarrhea, only 16% got it. The choose to consult with doctors/health workers. 10.9
characteristics of feces was: 15.8 % was loose/watery % of children got breastfeeding during diarrhea.

stool and 0.2% was mucus bloody stool. 11.1% of

Table 3  Distribution of children by diarrhea history and treatments

Variables Frequency Percent

Diarrhea in children during the last two weeks

Yes 75 16.0

No 394 84.0
Characteristic of feces

No diarrhea 394 84.0

Mucus bloody stool 1 0.2

Loose stool / Watery stool 74 15.8
Times passing feces within 24 hours

No diarrhea 394 84.0

3 times 52 11.1

4 times 19 4.1

5 times 4 0.9

Episodes of diarrhea within the last two weeks

No Diarrhea 394 84.0

One Time 75 16.0
The treatment for children during diarrhea

No Diarrhea 394 84.0

nothing 5 1.1

ORS 27 5.8

Consult with doctor/health worker 43 9.2

Breastfeeding during diarrhea
No Diarrhea 394 84.0
Yes 51 10.9
No 24 5.1
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The following factors were not significantly as-
sociated with diarrhea in children: caregivers’ s age
and occupation, child’s age and order of the child.
On the other hand, Table 4 shows following factors
were significantly associated with diarrhea in
children: marital status of caregivers, education levels
of caregivers, family Income, relation with child,
family member of children, sex of children, having
exclusive breastfeeding, immunization status, birth
weight, food preparation levels, feeding behavior levels,
formula feeding levels, sanitary facility, knowledge
levels, and healthcare accessibility. Children without
exclusive breastfeeding were about 10 times more
likely to have diarrhea than those having it. Children
without complete immunization were about 5 times
more likely to have diarrhea than those having it.

Children with caregivers who had poor formula

feeding practice were about 9 times more likely to
have diarrhea than those with caregivers who gad
good practice. However, formula feeding practice
was not included in the full model multiple logistic
regression because there were only 369 respondents.
If this variable was included in the logistic model,
100 respondents will be excluded from the analysis.

Children having a poor sanitary facility were
about two times more likely have diarrhea than those
having a good sanitary facility. Children with caregivers
who had poor to moderate knowledge were about
12 times more likely have diarrhea than those with
caregivers who had good knowledge. Children with
poor healthcare accessibility were about 10 times
more likely have diarrhea than those having good

healthcare accessibility.
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Table 4 Association between each independent variable and diarrhea in children

Diarrhea
Independent variables Yes No
n % % Crude OR (95% CI) P-value

Marital status 469 0.013
Married 410 144 85.6 1 0.014
Unmarried 59 27.1 72.9 2.21 (1.17-4.18)

Education levels 469 <0.001
Higher 274 9.5 90.5 1 <0.001
Lower 195 25.1 74.9 3.20 (1.99-5.37)

Family income 469 <0.001
High 289 5.5 94.5 1 <0.001
Low 180 32.8 67.2 8.32 (4.60-15.05)

Relation with child 469 <0.001
Mother 451 14.2 85.8 1 <0.001
Other 18 61.1 38.9 9.50 (3.55-25.4)

Family members 469 0.013
Less than 5 218 11.5 88.5 0.52(0.31-0.87) 0.014
5 and above 251 19.9 80.1 1

Child’s sex 469 0.040
Males 226 12.4 87.6 0.59 (0.35-0.98) 0.042
Females 243 19.3 80.7 1

Exclusive breastfeeding 469 <0.001
Yes 185 32 96.8 1 <0.001
No 284 24.3 75.7 9.57 (4.06-22.57)

Immunization status 469 <0.001
Yes 382 11.3 88.7 1 <0.001
No 87 36.8 63.2 4.59 (2.67-7.86)

Birth weight of child 469 <0.001
Less than 3000 grams 187 25.1 74.9 3.06 (1.83-5.08) <0.001
3000 grams and above 282 9.9 90.1 1

Food preparation levels 469 <0.001
Good practice 324 3.1 96.9 1 <0.001
Poor practice 145 44.8 55.2 25.51 (12.55-5187)

Feeding behavior levels 469 <0.001
Good behavior 267 9.7 90.3 1 <0.001
Poor behavior 202 24.3 75.7 2.97 ( 1.77-4.98)

Formula milk feeding 369
Good practice 236 6.8 93.2 1 <0.001
Poor practice 133 39.1 60.9 8.82 (4.77-16.34) <0.001

Sanitary facilities 469 0.037
Good 276 13.0 87.0 1 0.039
Poor 193 20.2 79.8 1.69 (1.03-2.77)

Knowledge levels 469 <0.001
Good 331 5.4 94.6 1 <0.001
Poor to Moderate 138 41.3 58.7 12.23 (6.83-21.93)

Healthcare accessibility 469 <0.001
Good 300 53 94.7 1 <0.001

Poor 169 34.9 65.1 9.52 (5.25-17.25)
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Table 5 shows the final model of multiple logistic
regression. Family income, food preparation practice
of caregivers, knowledge about diarrhea and healthcare
accessibility were significant predictors of diarrhea in

children aged less than two years in Central Kalimantan

Province. Children with caregivers who had poor to
moderate knowledge were about 5.17 times more
likely have diarrhea than those with caregivers who
had good knowledge after adjusting other factors in

the model.

Table 5 Multiple logistic regression for predictors of diarrhea in children

Independent variables

Adj. OR

95% C.I for Adj. OR

Lower Upper P-value

Family income
High
Low
Food preparation practice
Good
Poor
Feeding behavior
Good
Poor
Knowledge of caregivers
Good
Poor to moderate
Healthcare accessibility
Good
Poor

6.53 2.99 14.25 <0.001

9.61 4.15 22.30 <0.001

1.93 0.91 4.06 0.083

5.17 2.35 11.38 <0.001

5.88 2.74 12.63 <0.001

Discussion

This study revealed that with in the last two
weeks prior to the data collection, the prevalence
of diarrheal disease in children aged less than two
years was only 16%. This result is different with the
prevalence of diarrhea from the previous study in
Hadaleala District, Northeast Ethiopia in 2017 which
found that about 31.3% of children had diarrhea?7.
The prevalence from this study is consistent with

the finding from the national scale research (4,820

mothers) which showed that 14.4% of children were
reported that they suffered from diarrhea in Indonesia
in 2016".

In this study, the results showed that marital
status, education levels, relation with children and
family income were the significant risk factors of
diarrhea among children aged less than two years.
The marital status of unmarried caregivers was more
likely to have children suffering from diarrhea than

other caregivers (OR=2.21, 95% CI=1.17-4.18).
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The result was consistent with the previous studies
15-16

in Ethiopia ™ °. The children who were cared by
caregivers with low education level were more prone
to have diarrhea than those high education level (OR=
3.20,95% Cl1=1.99-5.37). The result was also consistent
with the research done in Ethiopia, Nigeria, and

"7 The children were treated

Northwest Tigray
with caregivers who were not their mother were
more likely to get diarrhea than those raising by their
original mothers (OR= 9.50, 95% Cl1=3.55-25.40).
This result contradicted with previous research in
Ethiopia which this variable was not a significant
association with diarrhea™.

In this study, the children live in the poor sanitary
facility were nearly two times to have diarrhea than
those having a good sanitary facility (OR= 1.69, 95%
Cl=1.03-2.77). This result was same with the previous
study which children living in the poor environmental
situation was significantly related to the risk of

. 14, 19, 21
diarrhea

. It implies that the sanitation facilities
is one of the important components which should
be available at a household level in order to prevent
diarrhea. Therefore, the local stakeholders need to
help the community to build adequate and standard
sanitation facilities. In addition, people need to be
educated with a healthy life and behavior.

The children who got poor formula milk feeding
were nearly 9 times to have diarrhea than those
having good formula milk feeding (OR= 8.82, 95%
Cl= 4.77-16.34). This result was similar to previous
research in East Java in Indonesia which found that
none caregiver followed six WHO-recommended
measures of hygienic formula milk feed preparation.
The same assumption of both those research could

be confirmed that such not optimal hygiene practices

were common’_. It was shown that the study proved
poor formula milk feeding practice is the significant
association with diarrhea among children. It indicates
that caregivers need to be introduced with health
promotion by the health providers in the public
health center about six steps WHO-recommended
measures of hygienic formula milk feed preparation
to their children.

The families have low income were more likely
to have children with diarrhea (Adj. OR=8.32, 95%
CI=4.60-15.05). The result was the contradiction with
research in Northwest Ethiopia which family incomes
was not associated with diarrhea®. However, based
on the research in Papua province in Indonesia 2018,
the family income was a significant factor'’. The
low-income family was related to the lack of good
environmental conditions in household and good
sanitation facilities. Therefore, the community which
have poor family income should be supported with
adequate health education and sanitation facilities by
the government.

Based on the result of this study, caregivers
having low to moderate of knowledge about diarrhea
were about five times more likely to children having
diarrhea than those had good knowledge (Adj.
OR=5.17, 95% CI1=2.35-11.38). In the previous
research, the cause that influenced diarrhea for children
in Southern Odisa and Surakarta were caregivers with
low knowledge about diarrhea”™*. In other literature,
knowledge of mothers was not a significant factor to
prevent children under five years from diarrhea like
in Buol District and in Coimbatore, India®*. This is
because of the different culture, ethnic and environ-
mental. Probably in some areas, the community was

resistance to diarrhea. Finally, there have to improve
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health education for caregivers by the government.
Based on this study, the household have poor
healthcare accessibility for household were six
times more likely to have diarrhea than those
having good healthcare accessibility (Adj. OR=5.88,
95% CI=2.74-12.63). This result was similar to the
research previously conducted in Indonesia, Nepal,
and Nigeria™”. Distance is the problem in getting
health care services™. This was supported by the
finding from UNICEF that innovation of prevention
disease cannot be maximum if the accessibility of
health care services is still difficult”. Therefore, in
order to improve disease prevention, the healthcare
facility should be more accessible by building roads,
hospitals, and recruit health workers who must have

professional skills.

Recomendations

From the findings, there were three important
issues for public health programs; 1) Public health
providers should design public health programs for
public health centers to provide mothers, other family
members and caregivers with health information
regarding diarrhea prevention. Comprehensive infor-
mation should be delivered, including food preparation,
feeding behavior, and formula milk feeding practice
to their children. 2) Related stakeholders should also
provide adequate sanitation facilities at the household
level, particularly for the poor families in order to
enable diarrhea prevention among children under
two years. 3) increasing accessibility to healthcare
facilities which meet with national standard. The
improvement of accessibility of health care facilities
is a very important as well as recruiting health

workers who have professional skills.
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