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Abstract
The purpose of this study was to analyze the risk factors for diarrhea in children under
two years old at the Koja Regional General Hospital, North Jakarta. While the specific
objective is to identify the relationship between child factors (age, sex, exclusive
breastfeeding, nutritional status, measles immunization, hand and nail hygiene) and the
risk of diarrhea, maternal factors (age, education, knowledge, habit of washing hands
before feeding children with a risk of diarrhea, socioeconomic factors (family income)
with a risk of diarrhea, and dominant risk factors for diarrhea in children under 2 years
old. This study was an observational study using a retrospective case control study
design. The population of this study was pediatric patients treated with diarrhea. The
sampling technique used was purposive sampling. The results showed that the
incidence of diarrhea had a significant relationship with nutritional status (p value =
0.037), and the habit of mothers washing hands before feeding children (p value =
0.038).
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Introduction
Children are a national investment

because they are the nation's future
generation. The quality of the nation's
future is determined by the quality of its
children today. Healthy children are the
dream of all parents, but not all children
are healthy. Health problems that occur
during childhood can affect a child's
growth and development, especially if
the disorder affects the digestive tract,
which plays a crucial role in absorbing
the nutrients needed to support growth

and development. One common digestive
tract disorder in children is diarrhea.
Diarrhea is a disease characterized by
increased frequency of bowel movements
(more than 3 times/day) accompanied by
changes in stool consistency (to become
watery), with or without blood or mucus.

Diarrheal disease is a leading cause
of morbidity and mortality in children
worldwide, causing 1 billion illnesses
and 3-5 million deaths annually. In the
United States, 20-35 million diarrheal
episodes occur annually. Of these, 16.5
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million children under 5 years of age
suffer from diarrhea, and 400-500
diarrheal episodes result in death.
According to UNICEF data, a toddler
dies every 30 seconds from diarrhea.

The Health Survey found that the
prevalence of diarrhea among toddlers in
urban areas was 3.3% and in rural areas
3.2%, with a mortality rate of 23 per
100,000 males and 24 per 100,000
females. From this data, we can assess
the potential losses if diarrhea prevention
is not maximized by anticipating the risk
factors that influence diarrhea in
toddlers.

According to a 2005 report from the
Ministry of Health, in Indonesia, every
child experiences diarrhea 1.6–2 times a
year. The 2007 Indonesian Demographic
and Health Survey (SDKI) reported that
14 percent of toddlers had experienced
diarrhea in the two weeks prior to the
survey. This represents a 3 percent
increase from the 11 percent found in the
2002-2003 SDKI. The highest prevalence
of diarrhea occurs in children aged 6 to
35 months, which is predicted to be due
to children's increased activity and
increased risk of infection.

Indonesia's health profile reports that
the number of cases of diarrhea in
toddlers decreased from 2006 to 2009. In
2006, the outbreak occurred in 16
provinces, with cases more than double
the number in 2005, with 10,980 cases
and a mortality rate of 25.2% (Ministry
of Health, 2006). In 2008 and 2009,
diarrhea outbreaks occurred in 15
provinces, with 8,443 cases in 2008. This
figure dropped to 5,756 cases and 209
deaths in 2009. This figure increased
from 3,659 cases and 69 deaths in 2007
(Ministry of Health, 2009).

Statistical data obtained from medical
records at the Koja Regional General
Hospital (RSUD) from January to
December 2019 showed that diarrhea
was the third leading cause of illness

after typhoid and dengue fever in
hospitalized children under five. The
total number of cases was 543, with 232
(42.7%) in children under one year old,
and 311 (57.2%) in toddlers and
preschoolers.

Children under two years old are
highly susceptible to disease. Many
causative and risk factors contribute to
diarrhea in children, particularly in
infants whose immune systems are still
weak, making them susceptible to
infectious diseases such as diarrhea.
According to Sigmund Freud, infants are
in the oral phase, where the child's
satisfaction is in the mouth, so anything
is put into the mouth. This makes them
susceptible to infections, especially in the
digestive tract. During the toddler stage,
children enter the anal phase, where toilet
training is introduced. Children are
introduced to and taught how to properly
defecate in the toilet or latrine. The habit
of defecating in open areas such as
ditches and the ground increases the risk
of diarrhea.

During the toddler stage, children are
very active and more susceptible to
infectious diseases, especially those
affecting the digestive tract. During this
period, children experience many dietary
issues. Children often become bored with
home-cooked meals, leading them to
purchase food or snacks from outside the
home, which are not guaranteed to be
hygienic.

Various studies conducted on the
causes of diarrhea have concluded that
the most common causes of diarrhea in
children are socioeconomic factors,
parental knowledge and understanding of
diarrhea, handwashing before and after
feeding children, an unhealthy
environment, and the availability of clean
water.

The high number of diarrhea cases,
especially in children under 2 years of
age, requires attention from all healthcare
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professionals, including nurses. Nurses
play a crucial role in disease prevention,
particularly among pediatric and
community nurses. Nurses play three
roles in disease prevention: primary
prevention, secondary prevention, and
tertiary prevention.

Primary prevention can be achieved
through health promotion efforts, such as
providing health education and
counseling to the community. Health
education provided to parents of toddlers
includes information on diarrhea
prevention and the factors that can cause
it, the importance of a healthy lifestyle,
personal hygiene, and a healthy
environment. Furthermore, children's
immune systems are also strengthened
through immunizations. This ensures that
children do not experience recurrent
episodes..

The role of nurses in secondary
prevention aims to prevent the severity of
the disease in sick children. For children
already infected with diarrhea, nurses can
provide parents with knowledge about
child care during illness, providing
adequate fluids to prevent complications
such as dehydration, shock, and even
death. Tertiary prevention efforts focus
on preventing relapses or reinfection of
diarrhea in children, preventing them
from returning to hospital with a more
severe condition. This includes providing
further education on home care and
management of diarrhea, as well as
promoting recovery through good,
balanced nutrition and the importance of
a healthy lifestyle.

Based on the role of nurses discussed,
it is crucial to identify risk factors for
diarrhea in children. This will hopefully
prevent complications from fluid loss,
thereby preventing death from diarrhea.
This underpins the need to analyze risk
factors for diarrhea in children,
especially in children under 2 years of
age. The purpose of this study was to

analyze the risk factors for diarrhea in
children under two years of age at Koja
Regional General Hospital, North
Jakarta. The specific objectives were to
identify the relationship between child
factors (age, gender, exclusive
breastfeeding, nutritional status, measles
immunization, hand and nail hygiene)
and the risk of diarrhea; maternal factors
(age, education, knowledge,
handwashing habits before feeding) and
the risk of diarrhea; socioeconomic
factors (family income) and the risk of
diarrhea; and the dominant risk factors
for diarrhea in children under two years
of age.

Method
This study is an observational study

using a retrospective case-control study
design. The purpose of this unmatched
case-control study is to examine the
relationship between risk factors and
diarrhea in children under 2 years of age
by comparing the case group, namely
children hospitalized with diarrhea, with
the control group, namely children
hospitalized in the Orchid Room at Koja
Regional Hospital who did not suffer
from or were diagnosed with diarrhea but
had similar characteristics to the case
group.

The population of this study was
pediatric patients hospitalized with
diarrhea. Data were obtained from
medical records at Koja Regional
Hospital. The sampling technique used in
this study was purposive sampling,
which is a technique for determining the
sample with certain considerations
according to the researcher's wishes
based on previously known population
characteristics or traits.

Results
1. Characteristics of Factors

Influencing Diarrhea in Children
Under 2 Years of Age
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Child Characteristics
The study found that children's

characteristics based on age were 32.4%
more likely to be 8-11 months old than
12-18 months old. The majority of
children were boys (66.7%) compared to
girls. Meanwhile, based on their measles
immunization history, more children had
not received measles immunization
(55.6%). Based on children's nutritional
status, 48.1% had normal nutritional
status, 25% had malnutrition, and 26.9%
had severe malnutrition. Further data
showed that 59.3% had clean and short
hands and nails, while 40.7% had dirty
and long hands and nails.

The percentage of children receiving
exclusive breastfeeding was nearly the
same at 52.8% and 47.2% of those not
receiving it. Table 5.2 shows that the
number of children receiving breast milk
was higher at 78.6%. The majority of
children receiving breast milk was
between 3 and 6 months of age. The most
common reason mothers gave for not
exclusively breastfeeding their children
was insufficient breast milk (18.5%).

The most common reason mothers
gave for not exclusively breastfeeding
their children was insufficient breast milk
(18.5%). Ninety-six percent of children
received drinks other than breast milk.
The types of drinks given were formula
milk (49.1%), water (50.9%), sugar water
(3.7%), rice water (3.7%), tea (3.7%),
and honey (2%). Among children not
exclusively breastfed, the first
complementary foods were given to them
at 36.1% of children under 3 months,
24.1% at 4-5 months, and 39.8% above 6
months. The types of complementary
foods given were milk porridge (32.4%),
strained porridge (28.7%), fruit (18.5%),
and other foods (15.7%).

Based on the frequency distribution of
respondents according to maternal
characteristics at risk of diarrhea in
children under 2 years old, the results

show that based on maternal
characteristics, the majority of mothers
were aged <20 and >30 years (66.7%),
and 33.3% of mothers were aged
between 20-30 years. Meanwhile, based
on maternal education, the percentages
were almost the same: 50.9% high and
53 (49.1%). Based on maternal
knowledge, it can be seen that 43
(39.8%) mothers had good knowledge,
36 (33.3%) had sufficient knowledge,
and 29 (26.9%) mothers had low
knowledge. Meanwhile, mothers who
had the habit of washing their hands
before feeding their children were 63
(58.3%) always, 30 (27.8%) sometimes,
and 15 (13.9%) rarely/never wash their
hands. The results of the frequency
distribution of respondents according to
their level of knowledge based on the
questionnaire at risk of diarrhea in
children under 2 years old showed that
out of 108 mothers, the majority
answered question 5 correctly, at 88%.
Characteristics of Socioeconomic Factors
and Diarrhea Incidence

Parental income level was categorized
into two groups: low-income (<1 million
rupiah) and high-income (>2 million
rupiah). Table 5.6 shows that parents
with high incomes were slightly more
likely to experience diarrhea than low-
income parents.
2. Relationship between

Characteristics of Factors and
Diarrhea Incidence in Children
Aged <2 Years
Bivariate analysis was conducted to

determine the relationship between each
independent and dependent variable. The
relationship between risk factors and
diarrhea incidence was indicated by a p-
value <0.05 at the 95% CI (Confidence
Interval).

The results of the study on the
relationship between child factors and
diarrhea incidence in children aged <2
years showed that children aged 4-11



JIKO (Jurnal Ilmiah Keperawatan Orthopedi) Vol. 9 No. 1 (2025) 5

Lina Mardianti | Analysis of Risk Factors for Diarrhea in Children Under Two Years of Age

months were more likely to experience
diarrhea (55.6%). Meanwhile, children
aged 4-11 months were also more likely
to experience diarrhea (63%). The
statistical test results obtained a p-value
of 0.433, concluding that there was no
significant relationship between child age
and the incidence of diarrhea.

The analysis of the relationship
between child gender and the incidence
of diarrhea revealed that children with
diarrhea were more likely to be male
(70.4%). Meanwhile, children without
diarrhea were also more likely to be male
(63%). The statistical test results
obtained a p-value of 0.414, concluding
that there was no significant relationship
between gender and the incidence of
diarrhea.

The analysis of the relationship
between exclusive breastfeeding history
and the incidence of diarrhea revealed
that children with diarrhea were more
likely to be exclusively breastfed
(59.3%). Meanwhile, children without
diarrhea were also more likely to be
exclusively breastfed (61.1%). The
statistical test results obtained a p-value
of 1.0, concluding that there was no
significant relationship between
exclusive breastfeeding and the incidence
of diarrhea.

The analysis of the relationship
between children's nutritional status and
the incidence of diarrhea revealed that
children with diarrhea were more likely
to be malnourished (35.8%). Meanwhile,
63% of children without diarrhea had
normal nutritional status. The statistical
test yielded a p-value of 0.009, indicating
a significant relationship between
nutritional status and diarrhea. The
analysis also yielded an OR of 3.5,
indicating that children with poor
nutritional status were 3.5 times more
likely to experience diarrhea than
children with normal nutritional status.

The analysis of the relationship
between measles immunization and
diarrhea revealed that 57.4% of children
with diarrhea had not received measles
immunization. 53.7% of children without
diarrhea had not received it. The
statistical test yielded a p-value of 0.84,
indicating no significant relationship
between not receiving measles
immunization and diarrhea.

Based on the analysis of the
relationship between hand and nail
condition and diarrhea incidence, it was
found that children with diarrhea were
more likely to have clean and short hands
and nails (42.6%). Meanwhile, children
without diarrhea were also more likely to
have clean and short hands and nails
(61.1%). The statistical test yielded a p-
value of 0.84, indicating no significant
relationship between hand and nail
condition and diarrhea incidence.
3. Relationship between maternal

factors and diarrhea incidence in
children under 2 years of age
The analysis of the relationship

between maternal age and diarrhea
incidence revealed that children with
diarrhea were more likely to have
mothers aged <20 to >30 years (40.4%).
Meanwhile, children without diarrhea
were more likely to have mothers aged
between 20 and 30 years (74.1). The
statistical test yielded a p-value of 0.153,
indicating no significant relationship
between maternal age and diarrhea
incidence. Based on the analysis of the
relationship between maternal education
level and diarrhea incidence, it was found
that mothers with diarrhea had a higher
education level, at 59.3%. Meanwhile,
low maternal education levels were more
common in children without diarrhea, at
57.4%. The statistical test yielded a p-
value of 0.12, indicating no significant
relationship between maternal education
level and diarrhea incidence.
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The analysis of the relationship
between maternal knowledge level and
diarrhea incidence revealed that children
with diarrhea were more likely to have
mothers with high and moderate
knowledge levels, with percentages of
37% and 37%, respectively. Meanwhile,
children without diarrhea also had more
mothers with high knowledge levels, at
42.6%. The statistical test for low
maternal knowledge levels yielded a p-
value of 0.883, indicating no significant
relationship between maternal knowledge
level and diarrhea incidence.

The analysis of the relationship
between maternal handwashing habits
and diarrhea incidence revealed that
children with diarrhea were more likely
to have mothers who always washed
their hands before feeding them (44.4%).
Meanwhile, children without diarrhea
were also more likely to have mothers
who always washed their hands before
feeding them (72.2%). The statistical test
yielded a p-value of 0.05, indicating a
significant relationship between maternal
handwashing habits before feeding their
children and diarrhea incidence. The
analysis also yielded an OR of 2.43,
indicating that mothers who did not have
the habit of sometimes washing their
hands before feeding their children were
2.43 times more likely to experience
diarrhea compared to children whose
mothers did have the habit of washing
their hands before feeding them. The
statistical test for mothers who
rarely/never washed their hands yielded a
p-value of 0.007, indicating a
relationship between rarely/not washing
their hands and diarrhea incidence, with
an OR of 6.50, indicating that mothers
who rarely/never washed their hands
were 6.50 times more likely to
experience diarrhea.
4.The Relationship Between Family

Income and the Incidence of

Diarrhea in Children Under 2 Years
of Age

The analysis of the relationship
between family income and the incidence
of diarrhea revealed that children with
family incomes less than 1 million rupiah
were 42.6% more likely to experience
diarrhea. Meanwhile, children with
family incomes greater than 1 million
rupiah were 61.1% more likely to
experience diarrhea. The statistical test
yielded a p-value of 0.845, indicating no
significant relationship between family
income and the incidence of diarrhea.

Discussion
1. Child's Age

The analysis of the relationship
between children under 2 years of age
and diarrhea incidence in this study
showed a higher number of children aged
4–11 months than children aged 12–24
months. Statistical tests showed no
significant relationship between toddler
age and diarrhea incidence.

The 2004 Indonesian Demographic
and Health Survey found that the
younger the toddler, the greater the
likelihood of developing diarrhea, except
in the age group under six months,
possibly due to infants' continued
reliance on breast milk. The higher rate
of diarrhea in younger toddlers is due to
the lower age of the toddler, as their
immune system weakens against
infections, especially diarrhea, especially
if the child is malnourished and lives in
an inadequate environment.

In the 6–12 month age group,
toddlers are typically receiving
supplementary foods and, as their
development progresses, are beginning to
crawl, which can lead to direct contact
with germs and bacteria, contamination
from eating utensils, and/or food
intolerances, which can increase the risk
of diarrhea. In the 6-24 month age group,
some breastfeeding toddlers have begun
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to be weaned from their mothers and are
no longer receiving breast milk. This
results in a decreased immunity. This can
be prevented by providing good
nutrition, which will also help increase
the child's immune system against
exposure to infectious agents that can
cause diarrhea.
2. Gender

Most of the respondents who
experienced diarrhea in this study were
male children. The analysis revealed no
significant association between the
toddler's gender and the incidence of
diarrhea. However, male children were
1.39 times more likely to experience
diarrhea than female children.
3. Exclusive Breastfeeding

The analysis of the relationship
between breastfeeding history and
diarrhea in this study found that children
who were not exclusively breastfed were
more likely to experience diarrhea than
those who were exclusively breastfed.
Statistical tests revealed no significant
association between a history of
exclusive breastfeeding and the incidence
of diarrhea.
4. Measles Immunization

The study found that children who
received measles immunizations were
more likely to develop diarrhea than
children who did not receive measles
immunizations and children who were
not yet old enough to receive them. The
analysis showed no significant
association between measles
immunization history and the incidence
of diarrhea.

The purpose of immunization is to
build a child's immune system to fight
various bacterial and viral infections in
their environment. Therefore, with
immunization, a child's body will react
and develop antibodies to fight incoming
antigens, including the germs that cause
diarrhea.

According to previous research in
toddlers, 1-7% of diarrhea cases are
related to measles, and the diarrhea
associated with measles is generally
more severe and lasts longer. Children
who had measles within the previous
four weeks have a higher risk of
developing severe and fatal diarrhea and
dysentery. Measles immunization given
at the recommended age can prevent up
to 25% of diarrhea-related deaths in
toddlers.
5. Nutritional Status

Diarrhea attacks occur more
frequently in malnourished toddlers. The
worse the child's nutritional condition,
the more frequent and severe the
diarrhea. It is suspected that the mucosa
of malnourished individuals is highly
susceptible to infection due to a
weakened immune system.

The analysis of the relationship
between nutritional status and diarrhea
incidence in this study showed that
children with poor nutritional status were
more likely to experience diarrhea than
children with moderate or good
nutritional status. The analysis of the
relationship indicated that poor
nutritional status in toddlers was a
statistically significant risk factor for
diarrhea in children. Based on a
multivariate analysis using multiple
logistic regression using the enter
method, the variable of child nutritional
status was related to the incidence of
diarrhea in toddlers.
6. Hand and Nail Condition

The study found that children with
clean and short hands and nails were
more likely to experience diarrhea than
children with long and dirty hands and
nails. The statistical test showed no
significant relationship between hand and
nail condition and diarrhea incidence in
children.
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7. Relationship Between Maternal
Factors and the Risk of Diarrhea in
Children <2 Years of Age

Maternal Age
Maternal age is more likely to be in

the low-risk group, namely 20-30 years
old. When viewed from the relationship
with the incidence of diarrhea in
children, maternal age is not significantly
associated with the incidence of diarrhea.
Maternal Education

A person's level of education can
increase their knowledge about health.
One factor influencing a person's
knowledge is their level of education.
Education provides knowledge, which
leads to positive behavioral changes.
According to previous research, people
with higher levels of education are more
oriented towards preventive measures,
more knowledgeable about health issues,
and have better health status. However,
the results of this study indicate that
mothers with higher levels of education
are more likely to have higher levels of
education than mothers with lower levels
of education. The analysis shows no
significant relationship between maternal
education and the incidence of diarrhea.

Maternal Knowledge
The analysis of the relationship

between maternal knowledge and the
incidence of diarrhea in this study shows
that mothers with high and moderate
levels of knowledge are equally likely to
have higher levels of knowledge
compared to mothers with low levels of
knowledge. The statistical test results
indicate no significant relationship
between maternal knowledge and the
incidence of diarrhea. The statistical test
results also indicate no relationship
between mothers with moderate levels of
knowledge and the incidence of diarrhea.
The results of the multivariate analysis
showed no association between

knowledge level and the incidence of
diarrhea.
8.Mothers' Handwashing Habits

Before Feeding Children
The analysis of the relationship

between mothers' handwashing habits
before feeding children and the incidence
of diarrhea in this study showed that
mothers who always washed their hands
were more likely to do so than mothers
who sometimes washed their hands or
those who rarely/never washed their
hands. The statistical test results
indicated a relationship between mothers'
handwashing habits and the incidence of
diarrhea. One important hygiene
behavior for mothers is washing their
hands before feeding their children.
Maternal handwashing practices that do
not meet hygiene standards have the
potential to increase the risk of diarrhea
in children.
9. The Relationship Between

Socioeconomic Factors and the Risk
of Diarrhea in Children <2 Years of
Age
The analysis of the relationship

between family income and diarrhea
incidence showed that children with
diarrhea had a higher family income of
more than 1 million rupiah compared to
children with a family income of less
than 1 million rupiah. Statistical tests
revealed no significant relationship
between family income and diarrhea
incidence (p-value = 0.845).

Conclusion
The characteristics of the children

who participated in the survey were that
most were 8-11 months old, more were
male, more were not exclusively
breastfed, more had no measles
immunization history, more were normal
in nutritional status, and more had clean
and short hands and nails. Meanwhile,
maternal characteristics were mostly
between 20 and 30 years old, more
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mothers had higher education levels,
more mothers had good knowledge, and
most mothers had the habit of always
washing their hands before feeding their
children. Child factors related to the
incidence of diarrhea are nutritional
status, maternal factors related to the
incidence of diarrhea are the mother's
habit of washing hands before feeding
the child, family income has no
significant relationship to the incidence
of diarrhea, of the three factors related to
the incidence of diarrhea studied,
maternal factors are the ones that have
the greatest influence on the incidence of
diarrhea in children aged <2 years at
Koja Regional Hospital apart from child
factors.
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