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INTRODUCTION

Diarrhea

Ulya, Islam, and Lestari

is frequent in
countries such as Indonesia. This health issue
persists despite ongoing public health efforts.
Everyone may experience diarrhea, but infants and
toddlers have a higher risk of severe symptoms and
mortality due to their immature immune systems.
The Indonesian Ministry of Health's Basic Health
Research (Riskesdas) found significant diarrhea
rates among children under 5.
diarrhea-related infant mortality rose from 2015 to

Indonesia

ABSTRACT

Background: Toddler diarrhea is a major Indonesian health concern. Toddler
diarrhea rates differ in the 2021 SSGI data. West Sulawesi, NTB, and Maluku have
the most diarrhea. This study investigates the causes of Indonesian toddler diarrhea.
Objectives: This research is intended to systematically analyze host-related
determinants that contribute to the occurrence of diarrhea in Indonesian toddlers from
2021 to 2025.

Methods: PRISMA 2020 guided systematic reviews. Google Scholar,
ScienceDirect, and PubMed provided data. Eight 2021-2025 studies examined
Indonesian toddler diarrhea risk variables. Newcastle-Ottawa Scale and internal
validation questions rated quality.

Results: From the screening process, eight studies were determined to satisfy the
inclusion criteria. The synthesis of these studies showed that several host
characteristics, including toddler’s age, practice of exclusive breastfeeding, and
immunization completeness, show a meaningful association with diarrhea prevalence
among young children in Indonesia.

Conclusion: Age, exclusive breastfeeding, and immunization status significantly
affected Indonesian toddler diarrhea incidence, although nutritional condition and
gender did not.

Keywords: Diarrhea, Disease, Host, Infectious, Toddler

2017. In 2015, diarrhea killed 525,000 of 1.7 million
children globally (WHO, 2017). Furthermore, WHO
(2024) reported that 443,832 toddlers died from
diarrhea in 2023, making it the second greatest cause
of mortality for children under five globally. Troeger
etal. (2018) found that children under three years old
in low-income countries experience diarrhea three
times per year.

Indonesian child diarrhea rates vary
annually. Riskesdas 2017 statistics showed a 40.90%
decrease in childhood diarrhea. The highest

low-income

Internationally,
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frequency (11.5%) was observed in the 1-4 year age
group in 2018, when cases increased 62.93%. The
2021 Indonesian Nutrition Status Survey found 9.8%
of toddlers had diarrhea. Diarrhea remains one of the
primary causes of child mortality in Indonesia. The
leading cause of death for children aged 12-59
months in 2021 was diarrhea(10.3%), an increase
from 4.55% in 2020 (Kementerian Kesehatan RI,
2022). According to Adha et al. (2021), the high
incidence of diarrhea outbreaks (KLB) in Indonesia
has not yet been fully addressed, with toddlers
bearing the greatest burden.

The epidemiological triangle says that
pathogens, hosts, and environments cause diarrhea
(Syadat et al., 2022). Toddlers serve as hosts for
pathogens  (Sidabutar, 2020), and their
underdeveloped immune systems render them
vulnerable. Factors that increase this vulnerability
include age, gender, nutritional condition, exclusive
breastfeeding, immunization status, and
malabsorption (Fauzi & Sari, 2020). Research by
Maulida, Yanti, Aprianti, & Fathurrahman (2022)
observed that children lacking basic vaccines had a
4.75 times higher risk of diarrhea.

This study examines host-related factors of
diarrhea among Indonesian toddlers from 2021 to
2025. The study also emphasizes host factors as
primary contributors to diarrhea. We review relevant
academic literature to better understand host factors
of diarrhea in toddlers. This study may assist
policymakers and others stakeholders in improving
prevention and management.

METHODS
Study Design

This research employed a Systematic
Literature Review (SLR). This SLR method
comprises the evaluation and selection of articles
using the guidelines proposed by Triandini et al
(2019). This comprehensive review followed the
PRISMA 2020 guidelines. PRISMA, a flowchart-
based and evidence-based method, helps reviewers
conduct systematic literature reviews through the
stages of identification, screening, eligibility, and
inclusion.
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Eligibility Criteria

This study included research articles
published between 2021 and 2025, written in either
Indonesian or English, and conducted in Indonesia.
The selected studies focused on toddler
characteristics, including age, gender, nutritional
condition, exclusive breastfeeding, immunization
status, and malabsorption, as well as the incidence of
diarrhea among toddlers. Articles published before
2020, full texts that were inaccessible, duplicate or
irrelevant sources, and those requiring payment for
access were excluded from the analysis.

Search Process

The literature search employed the terms
faktor determinan, kejadian diare, balita, and
Indonesia, corresponding to (“determinant factors™)
AND (“incidence of diarrhea”) AND (“toddlers™)
AND (“Indonesia”). The database search was
conducted on March 10, 2025, to identify studies that
met the inclusion criteria. The Newcastle—Ottawa
Scale (NOS) was applied to evaluate the
methodological quality of non-randomized research,
focusing on the selection process of study
participants, the comparability of the groups being
analyzed, and the methods used to determine
exposure or outcomes.

Quality Assessment
The quality assessment process was
conducted to guarantee the dependability and
accuracy of the data utilized in this research. To
determine the quality of the data collected. To
determine whether the data collected is of high
quality or not, the following questions were
evaluated:
QA1 : Were the journals/articles used in this
study published in 2021 - 2025?
QA2  : Does the journal/article list the location of
the research conducted in Indonesia?
QA3  : Does the journal/article list host factors
that may influence the incidence of diarrhea
in toddlers in Indonesia??

Host Determinants of Diarrhea Incidence ...
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) Flow Diagram for
Study Selection

RESULT AND DISCUSSION

Quality Assessment Results

A total of eight articles were included after
being evaluated according to the established
inclusion and exclusion criteria. Eligible studies
were published between 2021 and 2025 and

Table 1. Literature Data Collection and Quality Assessment

investigated host-related determinants of diarrhea
among Indonesian toddlers. Host factors refer to
child-specific characteristics such as age, sex,
nutritional status, exclusive breastfeeding, and
immunization status. The quality assessment
outcomes for the included articles are shown below.

. . Quality Assessment Results
No  Title, Author, Year Research Design
QA1 QA2 QA3
This  research  employed a  Yes Yes Yes  Accepted
o quantitative design with a cross-
Title: sectional design was applied in this
Determinants of €S9 bp
. . study. It included 167 mothers of
Diarrhea  Incidence . .
.~ toddlers recruited through purposive
Among Toddlers in : .
sampling. Data were gathered using a
the Paal V Health . .
1. Center Service Area structured questionnaire and an
2024 ' observation checklist. The variables
examined included handwashing
Author & Year: behavior (CTPS), exclusive

Fitri et al., (2025)

breastfeeding practices, how often
toddlers attend integrated health
posts, the employment status of

Ulya, Islam, and Lestari

314

Host Determinants of Diarrhea Incidence ...



Media Gizi Kesmas, Vol. 14, No. 2, December 2025: 312-322

. . Quality Assessment Results
No  Title, Author, Year Research Design
QA1 QA2 QA3
mothers, access to safe water
sources, and the availability of
adequate latrines.
This research applied a quantitative  Yes Yes Yes  Accepted
analytical approach with a cross-
sectional  design. The  study
Title: population consisted of mothers with
toddlers aged 0-59 months who
Analysis of Diarrhea resided within the working area of
Risk Factors Among the Gading Health Center and had
Toddlers in  the participated in health examinations.
2 Gading Community A total of 125 respondents were
" Health Center Service obtained using a consecutive
Area, Surabaya City ~ sampling technique. A questionnaire
focused on variables such as
Author & Year: exclusive breastfeeding, knowledge
Perwitasari et al., of diarrhea, food and beverage
(2024) sanitation hygiene, and handwashing
practices was used for data
collection. The collected data were
analyzed using the chi-square test.
This research employed an analytical ~ Yes Yes Yes  Accepted
design using a case control approach.
The research population consisted of
mothers with toddlers aged 1-5 years
who experienced diarrhea within the
working area of the Ganding
Title: Community Health Ceqter,
- . Sumenep. The case group comprised
Incidence of Diarrhea .
in Toddlers and Its 83 mothers _Whose chllt_jren aged 1-5
Risk Factors years hf_:ld diarrhea, while the control
3. group included 83 mothers whose
. children in the same age range did
glli;(;\?ignisi \\(gjslirﬁ not experience (_jiarrheg. Participants
and Aliftitah ’(2023) were ghosen using a simple random
’ sampling method, and data were
obtained through a structured
questionnaire. The data were
analyzed using univariate, bivariate
(chi-square), and  multivariate
analyses with logistic regression
testing.
Title: This research applied a cross-  Yes Yes Yes  Accepted
Determinants of sectional design and involved a total
Diarrhea Incidence of 66 respondents as the research
Among Toddlers at sample. Total sampling was used in
the Jati  Bening the sampling procedure. Chi-square
4.  Community Health was used for univariate and bivariate
Center, Bekasi, in analysis.
2023
Author & Year:
Wulandari, (2024)
Title: This research applied a quantitative  Yes Yes Yes  Accepted
5 Association of method with an observational
" Intrinsic and approach utilizing a cross-sectional

Extrinsic Factors with

design. The total population
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. . Quality Assessment Results
No  Title, Author, Year Research Design
QA1 QA2 QA3
Diarrhea  Incidence consisted of 210 individuals, from
Among Toddlers in which a sample of 67 respondents
Noelbaki Village was selected. Data analysis was
District performed using the chi-square test
with a significance level set at 0.05.
Author & Year:
Kenda, Sahdan and
Sir, (2022)
Title: This research employed a case-  Yes Yes Yes  Accepted
itle: | design and ducted at
Analysis of Diarrhea control design and was conducted a
Risk Factors Among the Paku_an Baru _Communlty Health
Toddlers in  the Center in Jambi. The study took
Pakuan Baru Bota place from_August to Novgmber
. 2020 and involved 100 children
Community  Health o,
6. Center Service Area under two years old, consisting of 50
Jambi ' cases with diarrhea and 50 controls
without diarrhea. Data on potential
. risk factors were collected through
A.Ut.hor & Year: interviews using a structured
Fitriani, Darmawan Lestionnaire
and Puspasari, (2021) a '
This research adopted an analytical  Yes Yes  Yes  Accepted
cross-sectional design with a total
Title: sample of 192 participants. Samples
Factors  Associated were obtained through a non-
with  Diarrhea in probability consecutive sampling
7 Toddlers method. Data collection was carried
’ out through interviews with mothers
Author & Year: of toddlers, making the responses
Maulida and reliant on participants self-reports.
Atzmardina, (2022) The chi-square test was employed for
statistical analysis.
Title: This study employed an  Yes Yes Yes  Accepted
Association Between observational method with a cross-
Nutritional Status and  Sectional design. A total of 100
Diarrhea Among participants were recruited using
Toddlers Aged 24-59 purposive sampling. Data collection
8 Months in the Setu 1 was carried out through structured

Community  Health
Center Service Area

Author & Year:
Tiasafitir et al.,
(2022)

questionnaires and analyzed using
the chi-square test.

A total of eight studies published between
2021 and 2025 were reviewed to identify host-
related determinants of diarrhea among toddlers in
Indonesia. All studies met the National Institutes of
Health (NIH) quality assessment criteria (QA1-
QAZ3), indicating adequate methodological quality,
an appropriate study design, and clarity in variable
measurement. Consequently, all articles were
accepted for synthesis. Most studies employed a
cross-sectional design, with a few adopting case-
control approaches. Sample sizes ranged from 50 to
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over 190 toddlers, generally drawn from community
health  centers (Puskesmas) across various
Indonesian cities, such as Jambi, Surabaya, Bekasi,
and Tangerang.

Relationship Between Toddler Age and Diarrhea
Incidence

Table 2 presents two research articles
examining the association between toddler age and
the incidence of diarrhea. One study reported a p-
value<0.05, suggesting a statistically significant

Host Determinants of Diarrhea Incidence ...
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relationship between toddler age and diarrhea
occurrence. In contrast, the other study obtained a p-
value>0.05, indicating no significant association
between toddler age and diarrhea incidence among
toddlers. Both studies, however, consistently
showed that the majority of diarrhea cases occurred
in children younger than 36 months.

These findings align with the WHO (2023)
report, which identified children aged 6-24 months
as being at the highest risk for diarrhea and its
complications. This increased vulnerability is
attributed to the immature development of the
immune system during this critical window.
According to Ugboko et al. (2020), toddlers are
especially prone to infections from pathogens such
as Escherichia coli, Rotavirus, Shigella, and
Salmonella. Additionally, the toddler’s digestive
system is still underdeveloped during the first two
years of life. For example, gastric acid secretion is
not yet optimal at birth and takes several months to
reach a pH level (<4) sufficient to kill ingested
pathogens (Nurul Awalia et al., 2023).

The introduction of complementary feeding
during this period further increases the risk of
exposure to contaminated food or water, especially
when hygiene practices are inadequate. This phase,
often referred to as the "weaning period," coincides
with a drop in passive immunity derived from the
mother and the incomplete development of active
immunity (Simon et al., 2015). Research by Rahmat
et al. (2023) also reported higher diarrhea incidence
and associated growth impairments (e.g., stunting)
among children younger than three years.

In addition, toddlers who consume the
breast milk substitute have a higher risk of exposure
to unhygienic food or drinks, which also increases
the possibility of diarrhea. The exposure can also be
found on contaminated floors, toys, or food, being
one of the main entry routes for diarrhea-causing
agents. At this ages, toddlers exhibit developing
behaviour that involves more active exploration of
their environment and more frequent play in areas
that may be contaminated with bacteria, especially
diarrhea-causing agents.

Table 2. Relationship between Toddler Age and the Incidence of Diarrhea in Toddlers

No Author, Year Research Title p-value OR
1. Fitriani, Darmawan Analysis of Diarrhea Risk Factors 0.000 -
and Puspasari, (2021)  Among Toddlers in the Pakuan Baru
Bota Community Health Center
Service Area, Jambi
2. Tiasafitir etal., (2022) Association  Between  Nutritional 0.231 -
Condition and Diarrhea Among

Toddlers Aged 24-59 Months in the
Setu 1 Community Health Center

Service Area

Relationship Between Exclusive
Breastfeeding with Toddlers Diarrhea Incidencet

Table 3 indicates that seven studies
reported a p-value<0.05, indicating a clear
association between exclusive breastfeeding and
diarrhea occurrence in toddlers. The highest reported
Odds Ratio (OR) of 4.00 illustrates a strong
relationship between the length of exclusive
breastfeeding and the likelihood of developing
diarrhea. Toddlers who were exclusively breastfed
for less than six months had a fourfold higher
likelihood of developing diarrhea compared to those
who received exclusive breastfeeding for the full six-
month period.

Perwitasari et al. (2024) reported that most
infants who did not receive exclusive breastfeeding
were found to develop diarrhea. This result aligns
with the findings of Wulandari (2024), who observed
that children lacking exclusive breastfeeding had a
fourfold higher likelihood of experiencing diarrhea.
Breast milk, particularly colostrum, serves as a
critical source of immune protection, as it contains
antibodies, enzymes, and immune cells that
strengthen the infant’s defense system. These
bioactive components play a key role in enhancing

Ulya, Islam, and Lestari
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immunity, especially in preventing gastrointestinal
infections (Zheng et al., 2022).

Secretory immunoglobulin A (sIgA) covers
the intestinal mucosal membrane and prevents
infections from adhering (Pietrzak et al., 2020).
Lactoferrin and lysozyme inhibit diarrhea-causing
Escherichia coli, Shigella, and Salmonella. Breast
milk increases gut microbiota such as Lactobacillus
and Bifidobacteria, strengthening gut defenses
(Conesa et al., 2023). When newborns are not
exclusively breastfed, they may be given
contaminated food or fluids. Their digestive and
immunological systems are still growing, so early
exposure raises the risk of illnesses, notably
diarrhea.

Generally, toddlers who are not exclusively
breastfed for the first 6 months will begin receiving
additional foods or fluids prematurely. At this age, a
baby's digestive system is still highly susceptible to
infection, and complementary foods are often not
prepared to optimal hygiene standards. As a result,
babies are easily exposed to microorganisms such as
bacteria or viruses from contaminated food, water, or
eating utensils, which can trigger diarrhea.

Host Determinants of Diarrhea Incidence ...
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No Author, Year Research Title p-value OR
1.  Fitrietal., (2025) Determinants of Diarrhea Incidence 0.016 2.29
Among Toddlers in the Paal V Health
Center Service Area, 2024
2. Perwitasari et al., Analysis of Risk Factors for Diarrhea 0.005 -
(2024) in Toddlers in the Work Area of the
Gading Community Health Center,
Surabaya City
3. Oktavianisya, Yasin Incidence of Diarrhea in Toddlers and 0.004 2.518
and Aliftitah, (2023)  Its Risk Factors
4. Wulandari, (2024) Determinants of Diarrhea Incidence 0.000 4.00
Among Toddlers at the Jati Bening
Community Health Center, Bekasi, in
2023
5.  Kenda, Sahdan and Association of Intrinsic and Extrinsic 0.005 -
Sir, (2022) Factors with Diarrhea Incidence
Among Toddlers in Noelbaki Village
District
6. Fitriani, Darmawan Analysis of Diarrhea Risk Factors 0.004 -
and Puspasari, (2021) Among Toddlers in the Pakuan Baru
Bota Community Health Center
Service Area, Jambi
7. N Maulida & Factors Associated with Diarrhea in 0.001 -

Atzmardina, (2022) Toddlers

Relationship Between Immunization Status with
Toddlers Diarrhea Incident

Table 4 indicates that one research article
reported a p-value<0.05, showing that immunization
status is closely related to the likelihood of diarrhea
among toddlers. The World Health Organization
(WHO) and UNICEF emphasize several essential
strategies to lower the prevalence of diarrhea in
young children. These strategies include ensuring
access to safe water and proper sanitation, providing
vitamin A supplementation, promoting exclusive
breastfeeding, and administering key
immunizations, particularly for measles and
rotavirus (WHO, 2023). Immunization is essential
for building immunity and protecting children from
infections that can lead to diarrhea. For instance, the
measles vaccine indirectly helps reduce diarrhea
risk. Measles can cause immune suppression, which
increases a child’s vulnerability to other infections,
including diarrhea. Studies have shown that diarrhea
related to measles tends to be more severe and
prolonged (Rini, 2021, Oktariana et al. 2023).
Furthermore, rotavirus immunization is particularly
effective in preventing viral diarrhea, which is a
leading cause of severe diarrhea and dehydration in
children under five. Children who have not received

rotavirus vaccination are at significantly higher risk
of developing acute gastroenteritis (Dhalaria et al.,
2023).

According to the findings presented by
Widiantari et al. (2022), rotavirus vaccination in
toddlers had a significant relationship with the
occurrence of diarrhea and served as a protective
factor. Immunization functions to develop the
body’s defense against specific infectious diseases.
A child who is immune to one illness does not
automatically gain protection from other diseases.
Essentially, immunization is a preventive measure
aimed at stimulating or enhancing an individual’s
immune response to a particular pathogen so that
when exposed, the person either does not become ill
or only experiences mild symptoms (Darmin et al.,
2023). The association between immunization status
and diarrhea incidence in toddlers can be understood
through the way vaccines function. The vaccines
used in the immunization process can be
microorganisms that have been killed or weakened.
Vaccination activates the body’s immune system to
generate targeted defenses against specific
pathogens, including those responsible for causing
diarrhea.

Table 4. Relationship between Immunization Status and the Incidence of Diarrhea in Toddlers

No Author, Year Research Title p-value OR
1.  Fitriani, Darmawan and Analysis of Diarrhea Risk Factors 0.012 -
Puspasari, (2021) Among Toddlers in the Pakuan Baru
Bota Community Health Center
Service Area, Jambi
Ulya, Islam, and Lestari 318 Host Determinants of Diarrhea Incidence ...
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Relationship Between Nutrition Status with
Toddlers Diarrhea Incident

Table 5 presents two studies that explored
the association between toddler’s nutritional
condition and diarrhea incidence. Both studies found
no meaningful correlation in statistical terms (p-
value>0.05), indicating that nutritional status might
not have a direct effect on the probability of diarrhea
among toddlers. In both studies, the majority of
toddlers had good nutritional status, yet still
experienced episodes of diarrhea. Proper nutrition is
important for overall health, but it may not prevent
diarrhea if sanitation or water are lacking. Despite
adequate nutrition, Kenda, Sahdan, and Sir (2022)
and Tiasafitir et al. (2022) found that diarrhea rates
were high.

Although these studies indicate no direct
effect, the relationship between nutrition and
diarrhea are bidirectional. Malnutrition lowers
immunity and gut integrity, increasing infection risk.

Malnutrition may results from frequent diarrhea,
which limits nutrient absorption, raises metabolic
demands, and causes loss of appetite. According to
WHO (2023) and UNICEF (2022), this vicious cycle
between diarrhea and malnutrition continues to
cause illness and death among children under five
years old in low-and middle-income countries,
including Indonesia.

Diarrhea may harm nutritional status even
when nutritional status does not predict its
occurence. In vulnerable age groups, frequent or
chronic diarrhea may reduce nutrient decrease
appetite, and lead toweight loss or stunting (Rahmat
et al., 2023). Inflammation and intestinal lining
damage reduce vitamin, mineral, and calorie
absorption during diarrhea (Lipinwati, 2022).
Therefore, diarrhea is more likely to induce poor
nutritional status than to result from it. Poor
sanitation may still cause diarrhea in well-nourished
children.

Table 5. Relationship between Nutritional Status and the Incidence of Diarrhea in Toddlers

No Author, Year Research Title p-value OR
1. Kenda, Sahdan and Sir, Association Between Intrinsic and 0.234 -
(2022) Extrinsic Factors and Diarrhea
Incidence  Among Toddlers in
Noelbaki Village District
2. Tiasafitir etal., (2022)  Association Between Nutritional 0.080 -

Status and Diarrhea Among Toddlers
Aged 24-59 Months in the Setu 1
Community Health Center Service

Area

Relationship Between Gender with Toddlers
Diarrhea Incident

Table 6 presents one study by Fitriani,
Darmawan, and Puspasari (2021), examining the
association between toddler gender and diarrhea
incidence. The results (p=0.648; OR=0.812)
indicates no statistically significant relationship,
suggesting that gender alone does not influence the
risk of diarrhea. Both male and female toddlers share
similar levels of immunological vulnerability during
early childhood because the immune system is still

developing regardless of sex (Sitopu et al., 2021).
Susceptibility to diarrhea is therefore more closely
linked to immune maturity, hygiene behavior, and
environmental exposure than to biological sex.
Although some studies, such as Ayu et al. (2023)
have reported slightly higher diarrhea rates among
boys, possibly due to behavioral factors such as
greater outdoor activity, these differences remain
inconsistent and statistically insignificant. Thus,
gender is not considered a direct or independent
determinant of diarrhea incidence among toddlers.

Tabel 6. Relationship Between Gender with Toddlers Diarrhea Incident

No Author, Year

Research Title

p-value OR

1.  Fitriani, Darmawanand Analysis of Diarrhea Risk Factors
Among Toddlers in the Pakuan Baru

Puspasari, (2021)

0.648 0.812

Bota Community Health Center
Working Area, Jambi

This study has the strength of using a
systematic review approach guided by the PRISMA
2020 framework, ensuring a transparent, structured
selection of relevant literature with quality
assessment using the Newecastle-Ottawa Scale. It
provides valuable insights into key host factors such
as age, exclusive breastfeeding, and immunization
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status that have played a significant role in shaping
diarrhea incidence among toddlers in Indonesia.
Despite these contributions, the review is
constrained by the small number of studies included,
the heavy reliance on cross-sectional designs that
prevent conclusions about causality, and the limited
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exploration of environmental and socioeconomic
influences that could also affect diarrhea risk.

CONCLUSION

This review summarizes eight studies
published between 2021 and 2025 that examined the
host-related determinants of diarrhea in Indonesian
toddlers. The host-related variables assessed
consisted of toddler age, gender, nutritional status,
history = of  exclusive breastfeeding, and
immunization status. Among these variables, age,
exclusive breastfeeding, and immunization status
were found to have meaningful associations with
diarrhea cases in toddlers in Indonesia, whereas
nutritional status and gender did not exhibit a
significant link to diarrhea incidence.

While these factors contribute to overall
child health, they do not appear to directly determine
diarrhea risk. The findings highlight the necessity of
implementing early health interventions.
Encouraging exclusive breastfeeding, achieving full
immunization coverage, and sustaining maternal and
child health programs are vital measures to decrease
diarrhea-related  morbidity ~ and mortality.
Furthermore, enhancing public health literacy and
ensuring equitable access to preventive healthcare
should be key priorities to effectively reduce the
burden of diarrhea among young children in
Indonesia.
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