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A case control study on the determinants of
behavior towards diarrhea in children under five
years old

ABSTRACT

Aims: The aim of this study was to determine the relationship between knowledge of
diarrhea, hand washing behavior, toilet use behavior and the incidence of diarrhea in
children under five years old.

Study design: A case control study.

Place and Duration of Study: The study was conducted in October 2022 at area of the
Johan Pahlawan Community Health Center, Aceh Barat District, Aceh Province-
Indonesia.

Methodology: The sample size was 92, with 46 cases and 46 controls. The subjects of
the case and control groups are mothers with children under five years old. SPSS version
20 was utilized to conduct statistical analysis on both univariate and bivariate data, with
the chi-square test being employed to address the hypothesis.

Results: The results showed that both the case and control groups had more children
aged <2 years. Mothers in the case group were found to have a higher proportion with
poor knowledge level (66.2%), poor hand washing behavior (54.3%), and poor toilet use
behavior (67.4%) compared to the mothers in the control group. Statistical tests proved
that there was a significant relationship between maternal knowledge (p=0.022), hand
washing behavior (p=0.020), and toilet use behavior (p=0.001) with the incidence of
diarrhea in children under ive years old.

Conclusion: Efforts are needed to improve the knowledge and skills of mothers in
preventing and managing diarrhea through education by health professionals.
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1. INTRODUCTION

A One of the significant health problems affecting children is diarrhea, which can even
lead to death in children under five years old [1, 2]. Every year, there are 1.7 billion cases
of diarrhea worldwide, and WHO reported that 525,000 children under five years old died
duesto diarrhea in 2018 [3]. Meantime, the mortality rate of children in developing
countries is almost ten times higher than in developed countries. Therefore, this disease
is-considered the second leading cause of death worldwide in the under-five child
population [4]. In Indonesia, according to the Basic Health Research (Riskesdas) in 2018,
the prevalence of diarrhea was reported to be 6.8%, with the highest incidence of
diarrhea occurring in the 1-4 year age group (11.5%) [5].

Meantime, in Aceh in 2021, it was estimated that only 16% (17,063 children under five
years old) of the targeted 22% coverage of health services for children under five with
diarrhea was achieved [6]. According to the Aceh Health Office, the factors contributing to
the occurrence of diarrhea include an unhealthy lifestyle, indiscriminate waste disposal,
consuming unboiled water, and not washing hands before meals. Aceh Barat, as one of
the districts in Aceh, has achieved a coverage of 24% for diarrhea treatment in children
under five years old. The Johan Pahlawan Community Health Service (Puskesmas),
which is one of the primary healthcare facilities in Aceh Barat District, had 112 cases of
diarrhea utilizing its services, of which 36.6% (41 cases) occurred in the age group under
five years old [7].




Diarrhea in children significantly affects their growth and development. This is due to
repeated dehydration and disruption of nutrient absorption, despite the fact that nutrients
are essential for their growth and development [2]. There are many factors that contribute
to the incidence of diarrhea, including knowledge [8], community behaviors such as hand
washing and toilet use [9, 10, 11]. Therefore, this study aims to determine the relationship
between maternal knowledge, toilet use behavior, hand washing behavior, and diarrhea
incidence in children under five years old.
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Diarrhea can be acute and chronic or infectious and non-infectious [12]. The difference
between the two types of diarrhea is usually associated with the duration of the diarrhea
episodes. Acute diarrhea is characterized by its sudden onset, with a frequency of three
or more bowel movements per day, loose or watery stools, and lasting for 14 days or
less. On the other hand, chronic or persistent diarrhea is diarrhea that lasts for more than
14 days. Furthermore, according to WHO [1], there are three clinical types of diarrhea:
acute watery diarrhea, acute bloody diarrhea, and persistent diarrhea. Acute watery
diarrhea refers to diarrhea that lasts for a few hours or a few days, and this includes
cholera. Acute bloody diarrhea is another term for dysentery, while persistent diarrhea is
a type of diarrhea that lasts for 14 days or more.

People who experience diarrhea suffer from reduced water absorption by the intestines or
increased water production in the body. Both of these conditions can potentially lead to
dehydration in individuals, and dehydration is considered the most serious threat to
people with diarrhea. There are three levels of dehydration in individuals with diarrhea,
including severe dehydration, mild dehydration, and no dehydration [1]. If there are at
least two of the following signs, it is considered severe dehydration: 1)
lethargy/unconsciousness, 2) inability to drink or drinking poorly, 3) sunken eyes, and 4)
skin pinch goes back very slowly (=2 seconds). Mild dehydration in diarrhea occurs when
there are two or more of the following signs: 1) sunken eyes, 2) irritability or easy anger,
and 3) drinks eagerly, thirsty. Furthermore, if there are not enough signs to categorize
someone as having mild or severe dehydration, it falls under the category of no
dehydration.

The easiest and most cost-effective effort to be taken regarding diarrhea, especially in
children, is preventing diarrhea. There are several actions that can be undertaken,
including: 1) providing and giving safe drinking water; 2) practicing exclusive
breastfeeding from birth to 6 months; 3) improving sanitation; 4) maintaining personal
hygiene; 5) ensuring cleanliness of consumed food; 5) washing hands with soap, and 6)
healthcare providers can educate mothers or the community about diarrhea and the
spread of infections from diarrhea.

In addition to preventive measures, there are several actions that can be taken by

families or individuals when diarrhea occurs:

1. Administering oral rehydration solution (ORS), which is a mixture of sugar and salt
dissolved in clean drinking water. The purpose of giving ORS is to replace the body
fluids and electrolytes lost due to diarrhea through stools.

2. Providing nutrient-rich foods, including continuing to breastfeed or exclusively
breastfeeding during episodes of diarrhea.

3. If the condition does not improve or is deemed necessary, the next step is to consult
with a healthcare professional. This is especially important in cases of persistent
diarrhea or the presence of blood in the stool, or when signs of dehydration are
present.

2. METHODOLOGY

2.1 Study Design and Population



This study is an observational case-control design. Mothers who have children under five
years old in the working area of the Johan Pahlawan Community Health Center in Aceh
Barat District, Aceh Province-Indonesia, are considered as the study population. The
sample size is determined based on mothers who have children under five years old and
experience diarrhea (as the case group), which is 46 cases. Furthermore, the control
group consists of mothers who have children under five years old and do not experience
diarrhea, with the same sample size as the case group (46 mothers). Overall, the total
sample size is 92. The case group was selected using a total sampling technique, while
the control group was selected randomly.

2.2. Measurement

The independent variables are maternal knowledge, hand washing behavior, and toilet
usage behavior, while the dependent variable is diarrhea in children under five years old.
The survey was conducted to collect data or assess research variables in October 2022,
using a questionnaire as an instrument. Each variable (knowledge about diarrhea,
handwashing behavior, and toilet usage behavior) has several questions that need to be
answered by the subjects (mothers).

In general, respondents were categorized into two groups based on their level of
knowledge, hand washing behavior, and toilet use behavior, both in the case and control
groups. The knowledge category was divided into high and low, while the hand washing
and toilet use behavior categories were classified as good and poor. Subject grouping
into specific categories (high/low or good/poor) referred to the total score obtained for a
specific variable compared to the average total score of all subjects for that variable. If the
total score of a subject on a particular variable is equal to or below (<) the average score,
the subject is classified as low or poor. otherwise, if the total score is above the average
score, the subject is classified as high or good. To address the research hypothesis,
statistical analysis was conducted using the chi-square test with SPSS version 20.

3. RESULTS

Based on the analysis of characteristics (Table 1) according to the case and control
groups, it was found that in both groups, there were more children under two years old
(63% in the case group and 54%'in the control group). In terms of gender, there were
more females in the“case .group (54.3%), while the control group had more males
(52.2%). Furthermore, when examining the characteristics of mothers, it was found that
more mothers did notwork in both the case group (67.3%) and the control group (65.2%).
In terms of income, more mothers reported an income below three million rupiahs, both in
the case group (76.1%) and the control group (60.9%). Meanwhile, based on the findings
of the level.of education, the proportion in the case group was the same between mothers
with lew-and‘high;education, while in the control group, there were more mothers with low
education (elementary and junior high school) (65.2%).

Table'2 shows that the proportion of mothers with poor knowledge was higher in the
case group, totaling 66.2% (30 respondents) compared to the proportion in the control
group:of 39% (18 respondents). Based on the hand washing behavior variable, it was
found that the proportion of mothers with poor hand washing behavior was higher in the
case group, with 54.3% (25 respondents) compared to the control group of 28.3% (13
respondents), with a ratio of 2:1. Furthermore, the proportion of respondents with poor
toilet use behavior was higher in the case group, with 67.4% (31 respondents) compared
to the control group of 30.4% (14 respondents), with a ratio of 2:1.

Table 1. Distribution of Maternal and Children under Five Years Old Characteristics

Variables Case Control

F % f %




Child's age

<2 years old 29 63.0 25 54.3

< 3yearsold 6 13.0 12 26.1

4- 5 years old 11 23.9 9 19.6
Sex

Boy children 21 45.7 24 52.2

Girl children 25 54.3 22 47.8
Mother's status of employment

Unemployed 15 32.6 16 34.8

Employed 31 67,4 30 65.2
Family income

High (= IDR 3,000,000) 11 26.9 18 39.1

Low (< IDR 3,000,000) 35 76.1 28 60.1
Education

High 23 50.0 16 34.8

Low 23 50.0 30 65.2

Tabel 2. Results of Cross-Tabulation of determinants of behavior and the Incidence
of Diarrheain Children under Five Years/Old

Behavior Diarrhea
Case Control Total
N % n % n %
Knowledge

Low 30 66.2 18 39.1 48 52.2
High 16 34.4 28 60.9 44 47.8

Hand washing behavior
Bad 25 54.3 13 28.3 38 41.3
Good “ . 21 45.7 33 71.1 54 58.7

Toilet use
Bad 31 67.4 14 30.4 45 48.9
Good 15 32.6 32 69.6 a7 51.1

The test results (Table:.3) revealed a p-value of 0.022 (p<0.05), indicating a significant
association between mothers' knowledge and diarrheal disease in children under five
years old. Meanwhile; the OR value of 2.917 means that mothers with poor knowledge of
diarrhea have a'2.9 times higher risk of their children experiencing diarrhea compared to
mothers with.good knowledge. Referring to the statistical test results, a p-value of 0.020
was obtained, indicating a significant association between hand washing behavior and
the occurrence of diarrhea in children under five years old. The OR value was 3.022,
meaning that poor hand washing behavior has a 3.1 times higher risk of causing diarrhea
in childreni.compared to good hand washing behavior. Lastly, regarding toilet use
behavior and diarrhea, the chi-square test result showed a p-value of 0.001 (p<0.05).
Theseiresults indicate a significant association between toilet use behavior and diarrheal
disease in children under five years old. Additionally, a value of OR of 4.724 was found,
meaning that poor toilet use behavior has a 4.7 times higher risk of causing diarrhea in
children compared to good toilet use behavior.

Table 3. The result of the chi-square test for determinants of behavior and the
Incidence of Diarrhea in Children under Five Years Old.

0
OR 95%CI

Variables p-value Lower Upper

Knowledge 0.022* 2.917 1.249 6.809

Handwashing Behavior 0.020 3.022 1.272 7.178




Toilet Use 0.001* 4.724 1.959 11.389

Abbreviations: OR= odd ratio, * = significant p-value.

4. DISCUSSION

4.1. Mother's Knowledge and Diarrhea in Children under Five Years Old

The study results have shown that maternal knowledge is significantly associated with
diarrhea incidence in children under five years old. The case group showed a greater
number and proportion of mothers with low knowledge levels about diarrhea compared to
the control group. This is likely to occur because knowledge levels will affect a mother's
attitudes and actions. Inadequate maternal knowledge about prevention methods causes
a child to experience diarrhea that could have been prevented [13].

This study's results are consistent with the statement by Wahab and Faris that knowledge
of hygiene is a prominent risk factor for diarrhea incidence, particularly in developing
countries [14]. Previous research that supports this finding is a study conducted by Hartati
and Nuraliza in the working area of the Rejosari Pekanbaru Health:Center, Indonesia
[15]. Studies in other countries, such as Nigeria, have proven a link between infant
diarrhea and a mother's low knowledge of the causes and prevention of diarrhea [16], as
well as the research conducted by Lwin and Putra in Myanmar [17].

Diarrhea that occurs more than three times in 24 hours<can_cause fluid loss or
dehydration [2]. In this condition, mothers with good knowledge can take initial treatment
independently, such as giving oral fluids. Besides, they know.when to seek professional
or health services for further treatment. On the other hand, diarrhea can cause death in
children under five years old if their mothers do not have good knowledge. Mumtaz
suggested that the death of a child is not.caused=by diarrhea, but by a mother's poor
knowledge and treatment that results in severe dehydration in a child and ultimately leads
to death [18]. Knowledge is influenced by several factors, including education, mass
media/information sources, social culture and economy, environment, experience, and
age [19].

4.2. Hand Washing Behavior and Diarrhea in Children under Five Years Old

Although hand washing'is considered a very simple effort to improve health, many people
still underestimate this: activity. When contaminated hands are not washed before
handling and consuming food, pathogens along with the food will enter the body.
Therefore, it is highly recommended to wash hands with soap, especially before handling
food, after using the toilet, and after cleaning a child's bottom [20]. It is estimated that
cholera and dysentery can be reduced by 48% to 59% by washing hands with soap at the
aforementioned:times [21].

The. results..of statistical tests on the relationship between maternal hand washing
behavior and diarrhea in children have been proven to be significant. It is known that in
the case group, there were more mothers with poor hand washing behavior, whereas in
the control group, there were fewer mothers with poor hand washing behavior. Previous
studies, such as the one conducted by Radhika, also showed similar results to this study
[22]. She found a correlation between hand washing with soap and the incidence of
diarrhea in children under five years old. A study in Ethiopia also found poor practices
among mothers in preventing and treating diarrhea in young children at home [4]. This
study found that 54.3% of mothers in the case group had poor hand washing behavior.
Previous research has proven that washing hands with soap is the best way to remove
dirt containing pathogenic bacteria compared to just using water [20, 23]. In Tanzania, a
decrease in diarrhea was found in children who washed their hands before meals [24].

4.3. Toilet Use Behavior and Diarrhea in Children under Five Years Old



Toilets are an essential component that must be present in every household, as they are
related to the method of disposing of feces. In developing countries such as Indonesia,
the ownership and utilization of toilets remain a major issue that is often encountered. In
relation to toilet ownership, the Indonesian Ministry of Health has established a healthy
toilet standard, which should not contaminate drinking water sources, the septic tank
should be 10-15 meters away from the water source, there should be no foul odor, and
the feces should not be accessible to insects and rats. Furthermore, the toilet should be
easy to clean, safe and comfortable to use, have a waterproof floor, and be equipped with
water and soap [25]. Well-maintained and standard-compliant toilets are more effective in
preventing diarrheal diseases in children [26].

Our findings show that in the case group, more individuals exhibit poor toilet use behavior
compared to the control group. The significant role of toilet use behavior in the
occurrence of diarrhea in children under five years old has been proven, with the risk of
diarrhea up to 4 times higher in the group with poor toilet use behavior. This result is
supported by previous findings from Melviana et al [27]. The continued use of rivers as
the final disposal site (toilets) and as a means for bathing and washing also contributes to
the occurrence of diarrhea in children under five years old [28]. The use of rivers as toilets
may be related to the lack of toilets in homes or residential areas, as.found by Sidabalok
and his colleagues [11].

5. CONCLUSION

The research findings can be concluded that maternal knowledge about diarrhea, toilet
use behavior, and hand washing behavior have a significant contribution to diarrhea
incidence in children under five years old. In the'case group, there were more mothers
with low knowledge, inadequate hand washing behavior, and poor toilet use behavior.
Therefore, the Community Health Center (Puskesmas) as the forefront needs to improve
the knowledge and skills of mothers who have:.children under five years old about
diarrhea, prevention, and treatment. Further research can involve a larger sample size
with wider geographical coverage. In addition, a further study with a different design
approach can also be considered:
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