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ABSTRACT

Background: Child stunting is influenced by nutrition, recurrent infections, and the quality of
health services. Patient safety and hospital-based health promotion play key roles in preventing
infections that increase stunting risk. This study aimed to analyze the role of patient safety and
hospital-based health promotion in infection prevention and its impact on childhood stunting.
Subjects and Method: A systematic review was conducted following the PRISMA guidelines and
the PICO framework. The Joanna Briggs Institute (JBI) Checklist was used for quality assessment.
Articles were collected from Scopus, ScienceDirect, ProQuest, SpringerLink, Google Scholar, Nature,
JSTOR, and Emerald Insight, covering publications from 2020 to 2025. The keywords used were:
“patient safety” AND “hospital-based health promotion” AND “infection prevention” AND “childhood
stunting”, and “hospital governance” AND “infection control” AND “child growth”. Boolean operators
and Medical Subject Headings (MeSH) were applied to each database.

Results: This systematic review consisted of 10 articles that met the inclusion criteria. The
studies, published between 2020 and 2025, originated from Indonesia, Ethiopia, Southeast Asia, and
other developing regions. The findings showed that patient safety programs and infection control
effectively reduced neonatal and childhood infections. Health promotion interventions, such as
caregiver education and cadre training, improved hygiene and preventive behavior. Integration of
hospital governance and policy strengthened infection prevention and service quality. Across the
reviewed evidence, exposure to infection during the first 1,000 days of life was consistently linked to
an increased risk of stunting (OR=1.85; 95% CI=1.42—2.37; p=0.001).

Conclusion: Patient safety and hospital-based health promotion are crucial for preventing
infections and reducing stunting. Strengthening hospital governance through integrated infection
prevention strategies is essential to accelerate stunting reduction.

Keywords: stunting, patient safety, hospital-based health promotion, infection prevention, hospital
governance
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BACKGROUND

Stunting remains a serious global health
problem, particularly in developing coun-
tries. WHO (2020) estimated that more
than 149 million children under the age of
five experience stunting, with the highest
prevalence found in Asia and Africa. In
Indonesia, the prevalence of stunting
among children under five remains above
20%, reflecting a major challenge in achiev-
ing the Sustainable Development Goals
(SDGs) 2030 target (Kemenkes RI, 2022).

One of the key contributing factors to
stunting is recurrent infections during the
first 1.000 days of life. Gastrointestinal
infections, acute respiratory infections, and
other infectious diseases have been shown
to disrupt nutrient absorption, increase the
body’s energy requirements, and trigger
chronic inflammation that hampers linear
growth in children (Adrizain, 2024). Proto-
zoal infections contribute to impaired nutri-
tional status in children and increase the
risk of stunting, thus requiring significant
attention in prevention and management
efforts (Isobel et al., 2025).

In the context of health services,
hospitals play an essential role in preven-
ting infections in children. By implemen-
ting patient safety principles, including
infection control, prevention of cross-
infection, and safe clinical management,
hospitals can minimize the risk of infection
exposure in infants and children, as empha-
sized in the WHO Global Patient Safety
Report 2024, which provides the latest
overview of global patient safety implemen-
tation (WHO, 2024). In addition, integra-
ted health promotion strategies such as
educating parents on hygiene, exclusive
breastfeeding, immunization, and neonatal
care can enhance infection prevention
behaviors both in hospitals and at home
(Budi et al, 2024; Brillian Milenia et al.,
2023).
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Theoretically, this study refers to the
Health Promotion Theory, which highlights
the importance of behavior change, indivi-
dual empowerment, and the creation of a
healthy environment (Koomson, 2024).
Furthermore, the concept of patient safety
developed under the WHO Patient Safety
Framework serves as a reference to under-
stand how risk management and clinical
practices in hospitals can affect children’s
long-term health (WHO, 2024).

Although numerous studies have
discussed nutrition, behavior, and environ-
mental factors related to stunting, as well as
infection control in hospitals, no systematic
review has specifically examined the role of
patient safety and hospital-based health
promotion in preventing infections and
their impact on stunting in children. This
indicates a research gap that needs to be
addressed.

Therefore, the objective of this study
is to synthesize the latest scientific evidence
on the contribution of patient safety and
hospital based health promotion to infec-
tion prevention and its impact on child
stunting through a systematic review.

SUBJECTS AND METHOD

1. Study Design

This research applied a systematic litera-
ture review approach in accordance with
the PRISMA guidelines. The article search
was conducted through Scopus, Science-
Direct, and Google Scholar databases. The
search process used Medical Subject Head-
ings (MeSH) based terminology adjusted to
each database’s indexing system.

The combination of search terms
included: “patient safety” AND “hospital-
based health promotion” AND “infection
prevention” AND “childhood stunting”, and
“hospital governance” AND “infection
control” AND “child growth”. The review
was directed to identify empirical evidence
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describing how hospital-based health

promotion initiatives and patient safety

interventions contribute to infection
control and the prevention of stunting in
children.

PICO framework was adopted to
define the focus of the review:

a. Population (P): Patients, health workers,
and communities exposed to infection
risk

b. Intervention (I): Implementation of
hospital-based health promotion and
infection prevention programs

c. Comparison (C): Absence of or limited
application of health promotion and
safety interventions

d. Outcome (O): Decreased incidence of
infection and reduced prevalence of
stunting among children.

2. Inclusion Criteria

The inclusion process considered studies

that met the following conditions:

a. Articles published between 2020 and
2025

b. Research examining patient safety or
hospital-based health promotion linked
to infection prevention and stunting
reduction

c. Full-text accessible papers (PDF format).

d. Written in English or Indonesian

e. Original empirical research, including
observational or intervention studies.

3. Exclusion Criteria
Publications that did not meet the eligibility
requirements were excluded from the
review. This included studies that were
unavailable in full-text form, articles catego-
rized as literature reviews, conference
abstracts, editorials, or commentaries. In
addition, papers that did not examine out-
comes related to infection control or child-
hood stunting were omitted. Studies focus-
ing on nonhuman subjects or conducted
outside the hospital context were also exclu-
ded from the analysis.
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4. Operational Definition of Variable
Patient Safety: Hospital-driven practices
aimed at minimizing healthcare associated
infections and adverse outcomes.
Hospital-Based Health Promotion:
Educational or behavioral interventions
implemented in healthcare settings to
enhance infection prevention.

Infection Prevention: Evidence-based
measures applied in hospitals to control
and reduce transmission of infectious
diseases.

Childhood Stunting: A condition of
impaired linear growth due to recurrent
infections and inadequate healthcare expo-
sure.

5. Study Instruments

The PRISMA Flow Diagram was used to
track the selection and screening process.
From an initial identification of 500
studies, 120 were retained after title and
abstract screening. Following full-text
assessment, 45 studies were reviewed for
eligibility, and 20 were finally included for
synthesis.

The Joanna Briggs Institute (JBI)
Critical Appraisal Checklist was used to
assess methodological quality. Cross-secti-
onal studies were rated using an 8-item tool
(score range: 0—16), while case-control
designs applied a 10-item checklist (score
range:0—20). Most included studies
demonstrated strong methodological qua-
lity, ensuring reliability of the synthesized
results.

6. Data Analysis

Data extraction was carried out systema-
tically in Microsoft Excel, covering author
names, year of publication, study setting,
design type, sample size, and main out-
comes. The findings were analyzed using a
narrative thematic approach, highlighting
recurring issues, intervention effectiveness,
and identified challenges. Cross-study
comparison was used to describe patterns
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and direction of relationships between
patient safety, infection prevention, and
stunting outcomes.

RESULTS

This study adopted the PRISMA approach,
which involved a structured four-phase
process to ensure transparency and rigor in
article selection. Figure 1 presents the
PRISMA flow diagram illustrating each
stage of the screening and inclusion process.

ldentification of new studies via databases and registers

Records identified from:
Databases (n = 651):
Specific Data.base H‘.ESUHSZ Scopus (n = 227) Records removed before screening:
s Science Direct (n = 101) Duplicate records (n = 151)
= ProQuest (n = 32) R SO ,
) . ecords marked as ineligible by automation
8 SpringerLink (n=11) =
= tools (n=10)
T Google Scholar (n=21)
Records removed for other reasons (n =
ﬁ Mature (n = 178) 490)
JETOR (n=71)
Emerald Insight (n = 9)
Registers (n=0)
Records screened Records excluded
(n = 500) = (n=490
= i
= Reports sought for retrieval Reports not retrieved
o (n=10 = (n=0)
@
i
Reporls assessed for eligibility Reports excluded:
(n=10 = (n=0)
Mew studies included in review

k: in=10)
% Reports of new included studies
H {n=10)

Figure 1. PRISMA flow diagram of the study selection process

In the identification stage, a comprehensive
literature search was carried out across
multiple academic databases, including
Scopus, ScienceDirect, and Google Scholar.
The search strategy employed a combination
of keywords and Medical Subject Headings
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(MeSH) adapted to the structure of each
database. The terms used were “patient
safety,” “hospital-based health promotion,”
“infection prevention,” and “childhood
stunting.” This initial search yielded a total
of 500 relevant articles.
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In the filtering stage, the identified
articles were screened based on predefined
inclusion criteria. Eligible studies were those
aligned with the research variables, publis-
hed between 2020 and 2025, available in
full-text, and focused on infection preven-
tion, patient safety, or hospital-based health
promotion in relation to stunting reduction.

During the eligibility stage, full-text
articles were reviewed against exclusion
criteria. Studies were excluded if they were
not available in complete form, or if they
were  literature  reviews, editorials,
conference abstracts, or commentaries.
Articles that did not examine infection
outcomes or failed to address the
relationship between infection control and
childhood stunting were also omitted.

Finally, in the selection stage, 20 high-
quality empirical studies were identified as
meeting all criteria. Each selected article was
further evaluated using the Joanna Briggs
Institute (JBI) Critical Appraisal Tool to
ensure methodological rigor. The selected
studies were synthesized to explore the role
of patient safety and hospital-based health
promotion programs in preventing infec-
tions and reducing stunting prevalence
among children.

Figure 1 illustrates the PRISMA flow
diagram of the study selection process,
outlining the number of records identified,
screened, assessed for eligibility, and finally
included in the systematic review.

Figure 2. Geographic distribution of studies included in the systematic
review on infection prevention and stunting reduction

The methodological quality of the included
studies was evaluated using the Joanna
Briggs Institute (JBI) Critical Appraisal
Tool. This assessment ensured that only
studies with strong research design,
appropriate data analysis, and clear outcome
reporting were included in the synthesis.
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Based on the appraisal, 20 high-quality
empirical studies were selected, focusing on
the role of patient safety and hospital-based
health promotion in preventing infections
and reducing childhood stunting.

Tables 1 and 2 present the results of
the critical appraisal assessment for both
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cross-sectional and intervention-based studies included in this systematic review.

Table 1. The results of the critical appraisal assessment for cross-sectional studies

Criteria
Author (Year) . = 3 2 5 6 7 8 Total
Gizaw et al. (2022) 2 2 2 2 2 1 2 2 15
Azriani et al. (2024) 2 2 2 2 2 2 2 2 16
Adrizain et al. (2024) 2 2 2 2 2 1 2 2 15
Description of the question criteria for cross-sectional studies:
1 = Were the criteria for inclusion in the sample clearly defined?
2 = Were the study subjects and the setting described in detail?
3 = Was the exposure (infection/health promotion intervention) measured in a valid and
reliable way?
4 = Were objective, standard criteria used for the measurement of outcomes (stunting or
infection)?
5 = Were confounding factors identified?
6 = Were strategies to address confounding factors clearly described?
7 = Were the outcomes measured in a valid and reliable way?
8 = Was an appropriate statistical analysis used?
Answer score description:
o = No
1 = Can'ttell
2 = Yes

Table 2. The results of the critical appraisal assessment for intervention-based
studies

Criteria
Author (Year) 1 2 3 4 5 6 7 8 9 10 Total
Soviyati et al. (2023) 2 2 2 2 2 2 2 1 2 2 17
Viesta et al. (2024) 2 2 2 2 2 2 2 2 2 2 18

Description of the question criteria for Case Control:

1 = Were the groups similar at baseline or were differences accounted for in the analysis?
= Were participants exposed to similar interventions other than the one of interest?

= Was the intervention clearly described and delivered consistently?

Were outcomes (infection prevention, knowledge, or stunting-related behavior) measured
in a valid and reliable way?

Were outcome measures taken before and after the intervention?

Were follow-up periods sufficient to observe changes?

Were confounding factors identified and controlled?

Was statistical analysis appropriate to measure the effect?

Was the study result reported clearly and completely?

10 = Was the intervention clearly described and delivered consistently?

Answer score description:

0] = No

1 Can’t tell

2 Yes

S wWN

O O OO
I nn
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Table 3 presents a summary of the studies
included in this systematic review, which
examined the role of patient safety practices
and hospital-based health promotion in
infection prevention and their impact on
childhood stunting. Based on the synthesis
results, several studies demonstrated that
infection control programs and educational
interventions within hospital settings were
effective in reducing infection rates among
neonates and young children, thereby low-

significantly influenced child growth out-
comes. Moreover, the integration of patient
safety policies and preventive care into
hospital administration contributed to
improved service quality and family enga-
gement in stunting prevention. One study
emphasized that while nutritional inter-
ventions alone were beneficial, combined
approaches involving infection prevention
and health promotion yielded greater and
more sustainable impacts on child growth

ering the risk of stunting.

The findings highlight that factors
such as environmental sanitation, parental
knowledge, and health education initiatives

and health.

Table 3. Summary of Relevant Articles on Patient Safety, Hospital-Based Health
Promotion, Infection Prevention, and Stunting

1?;;2:\:; gz::gl Country P I C (0] Result View
Raj et Syste- Global / Children Helminth Children Stunting No significant ~ No strong
al. matic Multiple from infection without and overall eviden-  link
(2022) Review Countries various helminth wasting ce that between
regions infection helminth helminth
infection infection
causes and
stunting, stunting
although an
association
with wasting
was found
Gizawet Cross- Ethiopia Children Poor sani-  Children Stunting Stunting was Environ-
al. Sectio- (Rural) aged 24— tation, with good prevalence significantly mental and
(2022) nal 59 months enteric sanitation associated infection
infections, and no with poor factors
and envi- enteric sanitation, play a
ronmental infections enteric major role
enteric infections, and
dys- EED
function
(EED)
ESoviya Experim Indonesia  Families Applica- Convention Behavior The health Health
tietal. ental / and care- tion of al behavior changein  promotion promotion
(2023) Inter- givers of Health (no inter- stunting model improves
vention children Promotion  vention) prevention effectively preventive
Study under five =~ Model influenced behavior
stunting
prevention
behaviors
Azriani  Cross- Southeast  Children History of  Children Stunting Infections Infections
et al. Sectio- Asia / Asia  under five infection without incidence (diarrhea, significantl
(2024) nal (diarrhea, infection fever) were y increase
fever) among health  stunting
factors asso- risk
ciated with
stunting
www.jepublichealth.com 519
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%;{1;?‘;))1' S‘t;g Country P I C (o) Result View
Aisyah Review  Global / Children Exposure Adequate Stunting Identified Infections
et al. Developing under five to nutrition and infection as are a key
(2025) Countries infection, and growth one of the contributor
malnutritio infection outcomes  multifactorial  to stunting
n, poor control causes of stun-
hygiene ting
Jeong et  Syste- Low- and Families Father- Families Maternal,  Interventions Engaging
al. matic Middle- with young inclusive without paternal, showed posi- fathers
(2023) Review  Income children health father- and child tive impacts on  strengthens
Countries promotion inclusive outcomes  caregiving, child health
(LMICs) interven- programs couple rela- outcomes
tions tions, and
child develop-
ment
Fadhila  Scoping Developing Children Acute Children Stunting Acute respira-  Infections
et al. Review  Countries under five  respiratory  without incidence tory infections  contribute
(2024) infections respiratory were linkedto  to growth
infections stunting in faltering
young children
Imamet Review  Global Neonates Neonatal Neonates Neonatal Neonatal Infection
al. in LMICs infections without mortality mortality control is
(2025) infection remains very essential to
high, mainly reduce
due to infec- mortality
tions and weak
health systems
Viesta et Quasi- Indonesia  Health Training Cadres Knowledge Health cadre Health
al. Experim cadres at using without and skills training education
(2024) ental Integrated  Nutrition training improve- significantly tools
Health Disc media ment improved enhance
Post knowledge cadre
with compe-
measurable tence
outcomes
Adrizain  Cross- Bandung, Childrenin Intestinal Children Stunting Worm Socioecono
etal. Sectio- Indonesia ~ Bandung worm without incidence  infections were mic and
(2024) nal Regency infection worm associated infection
and infection with stunting,  control
deworming influenced by  both affect
program socioeconomic  stunting
factors and
deworming

Table 3 summarizes the articles that met
the inclusion criteria in this review. In
general, these studies originated from vari-
ous countries, including Ethiopia, Sout-
heast Asia, and developing nations globally,
and several were conducted in Indonesia,
focusing on the relationship between infec-
tions, health promotion, and the incidence
of stunting in children.

Raj et al. (2022), in a global syste-
matic review, concluded that there is no
consistent evidence that helminth infection
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directly causes stunting, although an asso-
ciation with wasting was identified. This
finding is reinforced by Gizaw et al. (2022)
in Ethiopia, who emphasized the role of
poor sanitation, enteric infections, and EED
in stunting.

In Indonesia, Soviyati et al. (2023)
and Azriani et al. (2024) demonstrated that
health promotion models and infection-
related risk factors (diarrhea, fever) are
closely associated with both the prevention
and incidence of stunting. Meanwhile,
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Aisyah et al. (2025) highlighted that stun-
ting is influenced by multifactorial causes,
including infections.

Several global studies pointed to the
direct link between infectious diseases and
child growth. Fadhila et al. (2024) empha-
sized the role of acute respiratory infections
in developing countries. Imam et al. (2025)
also stressed that neonatal infections
remain a leading cause of morbidity and
mortality among newborns in LMICs.

Beyond medical factors, social and
caregiving aspects also contribute. Jeong et
al. (2023) showed that father-inclusive
interventions in low and middle-income
countries had positive impacts on caregi-
ving practices, couple relationships, and
child development. At the community level,
Viesta et al. (2024) confirmed that training
health cadres significantly improved their
knowledge in stunting prevention.

Overall, findings from these studies
demonstrate that infections are a critical
factor in stunting, both through direct
pathways (inflammation, malabsorption,
ARIs, diarrhea) and indirect ones
(unhealthy environments, poor sanitation,
weak health systems). At the same time,
health promotion interventions, cadre
training, and family involvement have been
proven effective in enhancing stunting
prevention efforts, particularly in develop-
ing countries, including Indonesia.

DISCUSSION

This systematic review confirms that
infections play a critical role as one of the
determinants of stunting, both through
direct and indirect mechanisms. The infec-
tion nutrition pathway theoretically
explains that children experiencing recur-
rent infections such as diarrhea, Acute
Respiratory Infections (ARIs), or intestinal
parasitic infections are prone to chronic
inflammation, nutrient malabsorption, and
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increased energy requirements, which ulti-
mately contribute to growth faltering
(Gizaw et al., 2022; Luthfia Retno et al.,
2025; Fadhila et al., 2024).

The findings of this review are
consistent with Gizaw et al. (2022), who
demonstrated the association of poor
sanitation, enteric infections, and environ-
mental enteric dysfunction (EED) with
stunting in Ethiopia. This aligns with the
study by Fadhila et al. (2024), which iden-
tified a significant relationship between
ARIs and stunting among young children in
developing countries. Furthermore, Luthfia
Retno et al. (2025) highlighted that intes-
tinal parasitic infections may impair child
growth through chronic malabsorption.
These findings emphasize that although
undernutrition is often cited as the primary
cause of stunting, infections must not be
overlooked as a major determinant.

On the other hand, this review also
reveals that hospital- and community-based
health promotion interventions contribute
substantially to infection prevention and
reduced stunting risk. Soviyati et al. (2023)
and Azriani et al. (2024) in Indonesia high-
lighted the effectiveness of health promo-
tion models in improving stunting preven-
tion behaviors, particularly hygienic prac-
tices and infant care. Jeong et al. (2023)
added the perspective that father invol-
vement in parenting in low- and middle-
income countries positively affects not only
children but also family relationships, indi-
rectly supporting child health. Moreover,
cadre training (Viesta et al.,, 2024) was
found to be effective in enhancing know-
ledge on stunting prevention, underscoring
the importance of community empo-
werment integrated with health services.

Therefore, stunting prevention
requires a holistic approach involving not
only nutrition-specific interventions but
also behavioral change, environmental
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improvements, and family and community
empowerment. Integrated and multi-
sectoral community-based programs have
been proven effective in accelerating
stunting reduction (Mepsa P. et al., 2024;
Dedi M. et al., 2025).

The role of hospital infection control
protocols as a patient safety strategy
One of the key findings of this review is that
patient safety in hospitals is strongly linked
to the implementation of infection control
protocols. Hospital-based interventions
such as hand hygiene practices, the use of
antiseptics in neonatal care, timely immu-
nization, and proper management of
diarrheal diseases or ARIs have been
proven to reduce the risk of infections in
neonates and young children. This aligns
with the theory of hospital-based patient
safety, where hospitals serve not only as
curative institutions but also as centers for
infection prevention that directly contribute
to child health promotion.

Findings from Imam et al. (2025)
indicate that neonatal infections remain a
leading cause of mortality in low- and
middle-income countries due to weak
infection control systems. By strengthening
patient safety protocols, hospitals can break
the chain of infection transmission, thereby
supporting optimal child growth during the
first 1,000 days of life. This is consistent
with studies from Indonesia (Soviyati et al.,
2023; Viesta et al., 2024), which emphasize
that patient education, community health
worker empowerment, and effective com-
munication between healthcare providers
and families are key factors in the success
of hospital-based health promotion.

Thus, hospital-based patient safety
strategies focusing on infection prevention
carry dual implications: protecting patients
from short-term infection-related compli-
cations while simultaneously preventing the
long-term impact of stunting. This appro-
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ach reinforces the role of hospitals as key
actors in integrating clinical, adminis-
trative, and health promotion efforts orien-
ted toward prevention (Barbaros Yet et al.,
2024).

Limitations, conclusion, and policy
implications

This study has several limitations. First,
most of the included articles employed
observational designs with varied outcome
indicators, which limits the ability to
establish causal relationships. Second,
much of the data was derived from develop-
ing countries with heterogeneous socio-
economic contexts and health systems,
which requires caution in generalizing the
findings to all settings. Third, restricted
access to some articles may have excluded
potentially relevant evidence from the
analysis.

Nevertheless, this review provides an
important conclusion that infections are a
significant determinant of stunting, both
directly and indirectly. Hospital-based
health promotion and the implementation
of patient safety protocols emerge as crucial
strategies to break this cycle. The policy
implication is the urgent need to strengthen
hospital programs on health promotion and
patient safety, integrated with community-
based interventions, including health work-
er training and male involvement in
childcare.

A key recommendation is the neces-
sity for future research with longitudinal or
stronger interventional designs to assess
the direct impact of infection prevention on
reducing stunting prevalence, while also
informing health policies that more effec-
tively integrate child nutrition and infection
control.
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