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ABSTRACT 
Background: The second-highest diarrhea cases, with a total of 151,878 cases with a prevalence of 7.6%, were 
achieved by East Java. Surabaya itself consists of 78,463 cases, which is almost 50% of all cases in East Java. In 
2018, as many as 57.8% of toddlers under 5 years old were found to be positive for rotavirus at the Tanah Kali 
Kedinding Health Center. Objective: The purpose of this study was to describe the profile of the risk factors for 
diarrhea, including host and environmental factors. Method: This study used a descriptive approach method and 
interviews with parents or caregivers of toddlers with diarrhea who came to the Tanah Kali Kedinding Health 
Center in October 2024. Sampling using the purposive sampling technique was carried out based on certain 
considerations from the researcher. The inclusion criteria in this study were toddlers aged 0-59 months and 
recorded as having acute diarrhea in the Tanah Kali Kedinding Health Center, and parents were willing to be 
subjects for interviews. Result:  This study showed the characteristics of toddlers with diarrhea under 1 year old: 
34% were female toddlers, 52% had normal nutritional status, 72% were exclusively breastfed, and 38% were 
vaccinated against rotavirus. Environmental, social, and economic characteristics show the use of refilled water 
is 48%, ownership of toilets is 100%, the highest level of maternal education is high school 54%, family income 
above UMK is 52%, mothers do not work 86%, mothers' knowledge level is sufficient 50%, and mothers' hand 
washing habits meet the requirements 90%.    
 

Keywords: diarrhea; under five years old; risk factors, communicable disease. 
 
INTRODUCTION 
Diarrhea is the third most common cause of mortality 
for children under five, accounting for approximately 
443,832 fatalities annually, according to WHO data 
[1]. Around 9% of Indonesians were found to have 
diarrhea, with toddlers having the highest rate 
(16.7%), according to Riskesdas [2]. In 2017, there 
were 21 Extraordinary Incidents (KLB) of diarrhea 
that spread to 12 provinces and 17 regencies/cities, 
resulting in 1,725 cases and 34 fatalities (CFR 1.97%) 
[3]. Rotavirus and Escherichia are the main causes of 
mild to severe diarrhea in low-income developing 
nations [1]. The most significant cause of diarrheal 
episodes in newborns and young children is rotavirus. 
Children under the age of five who contract this 
disease experience severe diarrhea and dehydration. 
About 70–80% of children's cases of acute diarrhea 
are caused by viruses [4]. Compared to other 
gastroenteritis pathogens, rotavirus infection is more 
common among infants and young children who 
suffer from severe dehydration [5].  
 

Age under two years, unboiled tap water use, 
malnourishment, a history of low birth weight, having 
an uneducated mother, and poor personal cleanliness, 
such as using a private restroom, are some risk factors 
for rotavirus infection [6]. Children who are exposed 
to rotavirus may get dehydrated and may need to be 
sent to the hospital. In order to boost the body's 
protection against rotavirus infection, it is advised to 
administer the rotavirus vaccine [7]. 

  
Furthermore, with 151,878 cases overall and a 
frequency of 7.6%, East Java had the second-highest 
number of diarrhea cases. 78,463 cases, or nearly 
50% of all cases in East Java, are found in Surabaya 
alone [8]. According to data on the number of 
instances of diarrhea in children treated at health 
centers, Sememi Health Center, Sidotopo Wetan 
Health Center, and Rangkah Health Center rank 
among the top three. According to earlier research 
conducted at Tanah Kali Kedinding Health Center, 
57.8% of toddlers under the age of five had diarrhea 
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caused by Rotavirus; that is, 67 toddlers out of 116 in 
the sample tested positive for the virus [9]. In order to 
gather data on risk factors linked to the prevalence of 
toddler diarrhea in the Tanah Kali Kedinding Health 
Center's service area, researchers are interested in 
performing a profile study of toddlers who have 
diarrhea at the Tanah Kali Kedinding Health Center in 
Surabaya City. 
 
METHOD 
This study used a descriptive approach by 
distributing questionnaires to parents or caregivers 
of toddlers who brought toddlers with diarrhea to 
the Tanah Kali Kedinding Health Center in November 
2024. The total sample in the study that met the 
inclusion criteria in this study was 50 toddlers with 
diarrhea brought by parents or caregivers to the 
Tanah Kali Kedinding Health Center. Sampling using 
the purposive sampling technique was carried out 
based on certain considerations from the researcher. 
The inclusion criteria in this study were toddlers 
aged 0-59 months and recorded as having acute 
diarrhea in the Tanah Kali Kedinding Health Center 
medical records, and parents/caregivers were 
willing to be subjects for interviews. 

 
Data collection techniques were carried out by 
interviews using instruments in the form of 
questionnaires. The data used were primary data 
from interviews through questionnaires. Data were 
analyzed univariately without bivariate. The 
variables of this study were host and environment 
(ecology and socio-cultural economy). The host 
variables studied were age, gender, nutritional 
status, exclusive breastfeeding, and rotavirus 
vaccination status. The environmental variables 
studied were drinking water sources, toilet 
ownership, maternal education level, family income, 
maternal occupation, maternal knowledge level, and 
maternal handwashing habits.  
 
RESULT AND DISCUSSION 
Based on the results of this study listed in Table 1. 
Table 1 describes the characteristics of toddlers with 
diarrhea. It reveals that the majority of toddlers with 
diarrhea are younger than two years old, particularly 
those between the ages of 0 and 11 months. Diarrhea 
in toddlers is less common as they become older. 
 

TABLE 1: The Characteristics of Toddler Ages. 
 

Toddler Age Frequency (n) Percentage (%) 

0-11 months 17 34% 

12-23 months 
 

14 28% 

24-35 months 11 22% 

36-47 months 4 8% 

48-59 months 4 8% 

Total 50 100% 

According to research, children younger than two 
years old had the greatest rates of diarrhea. Over 
80% of children under the age of two participated in 
this study. The age groups of 6–23 months (41.8%) 
and younger than 6 months (24.7%) had the highest 
rates of rotavirus-positive cases [10].  

According to other research, the age groups of 11–19 
months and 20–28 months have the highest 
rotavirus prevalences, with 22 and 27 cases, 
respectively [11]. Toddlers under the age of five are 
more prone to contract rotavirus, the most frequent 
cause of diarrhea in toddlers, and the number of 
cases will decline with age. According to a different 
study, children ages 0–12 months had the highest 
prevalence of rotavirus infection (60.9%), followed 
by those ages 13–24 months (19.57%) and 25–36 
months (8.69%) [12]. Toddlers are particularly 
susceptible to infectious infections that affect the 
digestive system, particularly diarrhea. Due to their 
still-impaired immune systems, kids under the age of 
two will be particularly at risk. Furthermore, 
because they are so active, toddlers frequently put 
things in their mouths [13].  
 

TABLE 2: The Characteristics of Toddler Gender. 
 

Toddler Age Frequency (n) Percentage (%) 

Female 26 52% 

Male 24 48% 

Total 50 100% 

 

Table 2 provides a description of the gender-specific 
characteristics of toddlers with diarrhea, indicating 
that female toddlers had the highest prevalence of 
diarrhea. According to a study, diarrhea is more 
common in females (51%) than in boys [6]. Girls 
were more likely than boys to have diarrhea 
(22.89%) among study participants, according to 
research conducted in the Bankura, West Bengal, 
slums [14]. Compared to boys, girls have a lower 
level of immunity [15]. Other research supports this, 
stating that girls are more prone to diarrhea because 
they are less likely than male toddlers to receive 
exclusive breastfeeding. This will impact the 
immunity of female toddlers and increase their 
vulnerability to infection with diarrhea-causing 
pathogens [16]. However, contrary data indicates 
that some genders are more likely to get diarrhea 
than others. Males had higher rates of diarrhea, 
according to research from Sanglah General Hospital 
in Denpasar [17]. According to research, rotavirus-
induced diarrhea was more common in males at 
younger ages and more common in females at older 
ages; these findings were linked to behavioral and 
occupational characteristics [18].  
 

TABLE 3: The Characteristics of Nutritional Status. 
 

Nutritional 
Status 

Frequency (n) Percentage (%) 

Obese 2 4% 

Overweight 2 4% 

Normal 36 72% 

Wasted 6 12% 

Severely Wasted 4 8% 

Total 50 100% 

Table 3 describes the features of the nutritional 
status of toddlers who have diarrhea. It 
demonstrates that the majority of toddlers who have 
diarrhea have normal nutritional status. 
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Nutrition and infectious diseases have a close 
relationship. A healthy diet will strengthen the 
body's defenses. Reinfection will come from a 
reduction in daily nutritional intake if infected. 
Additionally, malnutrition impairs the body's 
defenses against infections, which makes infection 
more likely. According to a study conducted in 
Northeastern Kenya, there is a reciprocal association 
between malnutrition and diarrhea, meaning that 
diarrhea can lead to malnutrition and malnutrition 
can lead to diarrhea [6]. Infants that are 
malnourished have a six-fold increased risk of 
developing diarrhea [19]. Children who are 
malnourished experience diarrhea as a result of 
pancreatic atrophy, small intestine villi atrophy, 
poor food absorption, and weakened immunity. 
 
This runs counter to studies that found a strong 
correlation between non-thin newborns' increased 
susceptibility to rotavirus diarrhea and improved 
nutritional status. This is probably due to 
Bangladesh's status as a developing nation with 
ongoing rotavirus exposure. Global immunization is 
necessary because, despite improvements in the 
nutritional quality of infants in low-income 
countries, rotavirus diarrhea will continue to be a 
health concern [20]. Other studies also found that, 
according to the Z-score, the incidence of rotavirus 
infection was 7.14% in groups with poor nutritional 
status and 19.86% in individuals with normal 
nutritional condition [11].  
 
TABLE 4: The Characteristics of Breastfeeding Status. 
 

Breast 
feeding Status 

Frequency 
(n) 

Percentage 
(%) 

Yes 36 72% 

No 14 28% 

Total 50 100% 

 
The majority of children have been exclusively 
breastfed, as indicated by Table 4, which describes 
the features of the state of exclusive breastfeeding 
with diarrhea. When compared to infants who only 
receive formula milk, exclusive breastfeeding 
effectively reduces the number of particular 
infections in infants. Breastfeeding until age two has 
been shown to lower child mortality from diarrhea 
and respiratory tract infections [21]. Breast milk 
contains secretory IgA antibodies (sIgA), which 
provide protection. This defense occurs at the 
mucosal level, where IgA will prevent bacteria from 
entering the circulation through the digestive tract's 
mucosa (wall). It turns out that breast milk (ASI) 
includes antibodies against a variety of viruses, such 
as rotavirus, poliovirus, coxsackie virus, rhinovirus, 
RSV, and influenza virus, in addition to providing 
protection against bacteria, parasites, and other 
infections. Breast milk will prevent these viruses 
from growing [22]. 
 
This, however, runs counter to research findings that 
found no evidence that nursing could shield children 
from rotavirus diarrhea [23].  

According to another study, the incidence of 
rotavirus-positive participants who also 
experienced severe dehydration was 14.6% in 
infants who were exclusively breastfed and 21.5% in 
infants who were not. According to Prasetyo et al. 
(2015), there was no discernible difference in the 
prevalence of rotavirus-induced diarrhea with 
severe dehydration between infants who were 
exclusively breastfed and those who were not [24]. 
  
The findings of a meta-analysis of exclusive 
breastfeeding by other research, which found no 
significant difference between the case group and 
the control group, are comparable to this. According 
to this study, there is probably no connection 
between breastfeeding and the prevalence of 
rotavirus diarrhea [25]. According to recent 
research, children who are nursed have a higher 
incidence of rotavirus than toddlers who have been 
weaned [11]. 
 

TABLE 5: The Characteristics of Rotavirus 
Vaccination Status. 

 

Rotavirus 
Vaccination 

Frequency 
(n) 

Percentage 
(%) 

Yes 19 38% 

No 31 62% 

Total 50 100% 

 
The majority of toddlers have not received the 
rotavirus vaccine, according to Table 5, which 
describes the features of the status of rotavirus 
vaccination with diarrhea. More than 28,000 deaths 
among children under five are thought to have been 
avoided thanks to the rotavirus vaccine, and its 
widespread use, particularly in sub-Saharan Africa, 
could avert roughly 20% of diarrheal deaths in this 
age group [26]. Another study claimed that the 
effectiveness of the rotavirus vaccine was 
demonstrated to lower the proportion of children 
who experienced diarrhea in comparison to those 
who were not immunized. Five years following 
immunization, children who received the rotavirus 
vaccine had a 90% lower chance of experiencing 
diarrhea in low-mortality nations, but only a 30% 
decrease in high-mortality ones [27]. 
 
This, however, runs counter to the findings of 
previous research, which indicate that the 
administration of the Rotavirus vaccine has no 
correlation with the prevalence of diarrhea in 
toddlers [28]. According to the aforementioned 
study, multifactorial variations in Rotavirus 
epidemiology, including high infectious power, 
malnourishment, co-infection with other pathogens, 
environmental enteropathy, maternal antibodies, 
and concurrent use of other vaccines that can reduce 
vaccine efficacy, also contribute to a lower likelihood 
of Rotavirus vaccine efficacy in low-income 
countries. Accordingly, this is among the causes of 
rotavirus infection in children who have received a 
rotavirus vaccination [29]. 
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TABLE 6: The Characteristics of  
Source Drinking Water. 

 

Source  
Drinking Water 

Frequency 
(n) 

Percentage 
(%) 

Well 0 0% 

PDAM 14 28% 

Refill Water 24 48% 

Packaged Water 12 24% 

Total 50 100% 

 
Table 6 provides a description of the features of the 
drinking water sources used by families with 
toddlers who have diarrhea. It demonstrates that 
the majority of toddlers with diarrhea originate 
from households that utilize replenished drinking 
water. High rates of waterborne illnesses, 
particularly diarrhea, are caused by poor drinking 
water quality [30]. According to research done in 
Kampung Baru Ngagelrejo Wonokromo Surabaya, 
respondents who used unclean water sources had a 
higher incidence of diarrhea (58.3%), whereas 
respondents who utilized clean water sources had a 
lower incidence (44.4%) [31]. This is consistent 
with studies conducted in Gorontalo, which found 
that drinking water sources that come from 
replenished water have a 3.44-fold increased risk of 
diarrhea [32]. This assertion is corroborated by 
research done in 2019 by Made, who tested 32 
samples of refilled drinking water and discovered 
that 9 of them contained coliform bacteria and did 
not fulfill the required standards for drinking water 
quality [33]. 
 
TABLE 7: The Characteristics of Toilet Ownership. 

 

Toilet 
Ownership 

Frequency 
(n) 

Percentage 
(%) 

Yes 50 100% 

No 0 0 

Total 50 100% 

 
All toddlers with diarrhea come from households 
that already have a toilet at home, according to 
Table 7, which describes the features of family toilet 
ownership in toddlers with diarrhea. The lack of 
toilets will result in human waste being exposed 
and make it easy for flies to reach the waste. Flies 
are vectors that cause diarrhea [34]. Other research 
conducted showed that houses with toilets with 
good building structures, namely partially repaired 
toilets, were found to be 52% less likely to report 
cases of diarrhea than houses with toilets that were 
not repaired [35]. According to other research, 
toilet ownership and the prevalence of diarrhea are 
significantly correlated. Diarrhea cases are 
decreased when restrooms are available. Flies, 
which are carriers of diarrhea, may fall on the 
openly disposed of excrement if there is no toilet 
[34].  
 

 
 

TABLE 8: The Characteristics  
of Mother’s Educational. 

 

Mother’s 
Educational 

Frequency 
(n) 

Percentage 
(%) 

Elementary 
School 

7 14% 

Junior High 
School  

7 14% 

Senior High 
School 

27 54% 

Bachelor / 
Diploma 

9 18% 

Total 50 100% 

 
The majority of mothers of toddlers with diarrhea 
have a high school or vocational school degree, or an 
equivalent, according to Table 8, which describes the 
features of the education level of mothers of toddlers 
with diarrhea. High-educated parents will have an 
easier time learning new facts that will help them 
better understand diarrhea, especially for moms. In 
order to ensure the health of the family, parents 
especially mothers who possess a wealth of 
information will also be more inclined to take 
preventative measures [36]. Compared to 
respondents with merely a high school diploma or 
basic and professional education, respondents with 
higher education are more likely to know a lot about 
probiotics [37]. According to previous research that 
supports this finding, women who are married, 
educated, and employed are more likely to have 
effective household management and preventative 
strategies for toddler diarrhea [38]. 
 
In contrast, around 17% of women with higher 
education levels had 5% of their children have 
diarrhea, according to the findings of a quantitative 
cross-sectional study employing secondary data. 
Higher-educated moms are supposedly less likely to 
give birth to children who have diarrhea. However, 
there was no discernible correlation between the 
mother's educational attainment and the prevalence 
of diarrhea in the study's population [27]. This aligns 
with the findings of a study by Aprilia Utami et al. 
(2023), which likewise showed that there was no 
significant correlation between the incidence of 
diarrhea and educational attainment [39]. 
 

TABLE 9: The Characteristics of Family Income. 
 

Family Income 
Frequency 

(n) 
Percentage 

(%) 

Above Minimum 
Wage 

26 52% 

Below Minimum 
Wage 

24 48% 

Total 50 100% 
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Table 9 describes the monthly family income 
characteristics of toddlers with diarrhea Infants and 
toddlers from low-income homes are more likely to 
get diarrhea. It reveals that the majority of these 
toddlers have family incomes that are the same or 
higher than the minimum wage for Surabaya City.  A 
family with a high-income level will also have access 
to good health facilities, including a toilet of their 
own, clean water, and a pen for their livestock to 
keep them clean [40]. This is consistent with earlier 
research showing that diarrheal mortality is much 
higher in children in low- and middle-income 
nations. Increased exposure to microorganisms that 
cause diarrhea, malnutrition, and limited access to 
treatment and preventive measures are some of the 
causes of this [40]. Backed by additional research 
demonstrating the substantial impact of 
socioeconomic factors on toddler diarrhea incidence. 
Diarrhea incidence decreases with improving 
socioeconomic position [40]. On the other hand, the 
opposite indicates that rotavirus infection cases are 
significantly increasing in North America with high 
incomes [41]. According to the same study's findings, 
there was no discernible correlation between wealth 
and the prevalence of diarrhea [39]. 
 

TABLE 10: The Characteristics of Mother’s Job. 
 

Mother’s Job 
Frequency 

(n) 
Percentage 

(%) 

Working 7 14% 

Housewife 43 86% 

Total 50 100% 

 
Table 10 describes the employment status 
characteristics of mothers of toddlers with diarrhea. 
It reveals that the majority of toddlers with diarrhea 
are born to housewives or moms who are 
unemployed. According to research, children whose 
moms work and spend more than seven hours a day 
outside the home had a significantly lower risk of 
diarrhea than children whose mothers do not work 
[42]. Other research found that children of working 
moms are 4.72 times more likely to suffer from 
diarrhea than children of non-working mothers [43]. 
 

TABLE 11: The Characteristics of  
Mother’s Level Knowledge. 

 

Mother’s Level 
Knowledge 

Frequency 
(n) 

Percentage 
(%) 

Good 22 44% 

Enough 25 50% 

Less 3 6% 
Total 50 100% 

 

According to Table 11, which describes the features 
pertaining to the level of maternal awareness 
regarding diarrhea, most children who experience 
diarrhea are born to moms who possess adequate 
levels of knowledge. The morbidity and mortality of 
children who suffer from diarrhea can be decreased 
by educating mothers about the causes, prevention, 

and treatment of diarrhea. This will help moms who 
have children under five years old [44]. According to 
studies, moms still don't know enough about 
preventing diarrhea, and the majority of them are 
unaware of the significant influence that preventing 
diarrhea has on personal cleanliness. Nearly half of 
mothers still don't know much about the rotavirus 
vaccine. This lack of maternal awareness raises the 
risk of rotavirus-induced diarrhea [44]. 
 
This, however, runs counter to research that found 
that while some mothers interviewed demonstrated 
a high level of knowledge and practice regarding 
acute diarrhea in children, some mothers still 
thought that diarrhea was caused by teething, 
preferred intravenous fluids over ORS to treat 
diarrhea-induced dehydration, and were unaware of 
the Rotavirus vaccine [45]. The findings of a study 
carried out at the Batoh Health Center in Banda Aceh 
City also indicated that there was no significant 
correlation between the incidence of toddler 
diarrhea and the level of mother knowledge. There 
may be other factors influencing the prevalence of 
diarrhea in toddlers besides the degree of maternal 
understanding [46].  
 

TABLE 12: The Characteristics of  
Mother’s Hand Washing Habit. 

 

Mother’s 
Handwashing 

Frequency 
(n) 

Percentage 
(%) 

Yes 45 90% 

No 5 10% 

Total 50 100% 

 
The majority of mothers of toddlers with diarrhea 
have followed proper handwashing procedures on a 
daily basis, according to Table 12, which describes 
the features of mothers' handwashing habits with 
soap and running water. Children are most impacted 
by poor handwashing practices, which increase the 
risk of contracting illnesses like respiratory and 
diarrheal disorders [47]. Mothers who do not wash 
their hands with soap are 6.6 times more likely to 
give birth to children who have diarrhea [48]. 
According to research, school-age children's 
handwashing habits and the prevalence of diarrhea 
are related [49]. Washing hands with soap after 
using the restroom, before cooking or eating, after 
changing diapers, or after cleaning up vomit can all 
help prevent the spread of rotavirus. According to 
current studies, hand disinfectants that contain 
alcohol are less effective at eradicating viruses than 
hand washing with soap and clean water [50]. Other 
research, however, claims that while handwashing 
practices can slow the virus's spread, they cannot 
totally prevent it [51]. 
 

CONCLUSIONS 
There are various environmental and host risk 
factors for toddlers with diarrhea who visit Tanah 
Kali Kedinding Health Center. Needs particular 
consideration in relation to risk factors for rotavirus 
vaccine, exclusive breastfeeding, and nutritional 
condition. 
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Toddlers in the vicinity of the health clinic continue 
to have inadequate nutritional status. Additionally, 
rotavirus immunization and exclusive breastfeeding 
are still incomplete. Furthermore, the majority of 
toddler families continue to use reusable drinking 
water sources, which should be boiled beforehand to 
guarantee water safety. Parents should also make it 
a habit to wash their hands with soap and running 
water. 
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