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Roles of agro-nursing in bringing health
services in rural and remote areas of
Indonesia

Tantut Susanto'®, Daniel Joseph E. Berdida?

" Department of Community, Family & Geriatric Nursing, Faculty of Nursing, Universitas
Jember, Jember, Indonesia
2 North Private College of Nursing, Arar City, Northern Border, Saudi Arabia.

Abstract

Agro-nursing is an innovative approach to health care that integrates nursing
science with a contextual understanding of agricultural conditions and rural
life. Rural and remote areas in Indonesia often face challenges in accessing
adequate health care. This article discusses the role of agro-nursing in
addressing these challenges, highlighting how nurses can act as agents
of change who provide health care and empower communities through
approaches appropriate to local characteristics. By utilizing local potential,
community culture, and agricultural systems as an integral part of rural life,
agro-nursing strengthens health care promotive, preventive, curative, and
rehabilitative efforts. This study also highlights the importance of specialized
training, cross-sector collaboration, and policy support to optimize the
role of agro-nursing in improving the health of communities in remote and
disadvantaged areas. It is hoped that agro-nursing can be a sustainable
strategy for narrowing the gap in health services between urban and rural
areas in Indonesia.

Keywords: agro-nursing, health services, rural areas, remote areas,
community nursing

Challenges of healthcare services in rural — remote areas in
Indonesia

Nursing services in rural and remote areas face various challenges, including
limited health infrastructure, lack of medical personnel, and limited access
to healthcare facilities. Healthcare facilities are entities that deal directly with
the community. Community health centers are still the primary healthcare
facility that provides basic health services and referrals. In 2023, the number
of community health centers in Indonesia is 10,180, consisting of 4,210
with inpatient facilities and 5,970 without inpatient facilities. The ratio of
community health centers to sub-districts in 2023 is 1.4, indicating at least
one community health center in each sub-district in Indonesia (Ministry of
Health of Indonesia, 2023).

Rural and remote are concepts used to identify areas based on their
level of accessibility, population density, and infrastructure. While both
share similarities in terms of resource constraints, there are fundamental
differences that influence approaches to health care. Rural refers to rural
areas with relatively small populations, limited access to health facilities, and
reliance on agriculture or local natural resources (Christie et al., 2022). Rural
areas usually have connections to small towns or service centers, although
access often takes time and effort. Key challenges in rural areas include
limited health workers, minimal medical facilities, and social stigma related
to health problems, including mental health.

Meanwhile, remote refers to isolated areas with a higher level of isolation
than rural areas (Watters et al., 2025). These areas include mountains,
small islands, or remote forests that are difficult to reach both physically
and digitally. Access to health services in remote areas often relies on long-
distance referral systems or telemedicine technology due to transportation
and communication limitations. Geographic factors, extreme weather, and
lack of infrastructure further complicate the provision of health services in
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Figure 1. Conceptualized Framework of Agronursing

these areas.

Rural areas generally have low populations,
limited infrastructure, and are far from urban centers
(Asghari et al., 2024). Meanwhile, remote areas
refer to isolated areas with limited access to basic
health services. They are often difficult to reach due
to geographic factors such as mountains, forests,
or isolated islands (Franco et al., 2021). Both of
these areas have unique challenges that affect
how health services are delivered. In rural areas,
people generally rely on local resources and have
limited access to information, technology, and health
services (Christie et al., 2022). Infrastructure such
as roads, communications, and electricity may be
inadequate, slowing the response in an emergency.
These conditions make health services more difficult
to reach and require health workers to be more
creative in providing nursing care.

Meanwhile, remote areas are often more extreme
than rural areas due to their profound isolation
(Buse et al., 2022). These areas may not have
health facilities, so health workers must travel long
distances or use telemedicine to provide medical
consultations. Challenging geographic conditions
also delay the medical evacuation process in an
emergency (Rossiter et al., 2023).

In the context of health, the concepts of rural
and remote influence how services are designed
and implemented. In rural areas, health services
are often community-based, with nurses and health
workers actively providing health promotion and
early intervention (Hayes et al., 2025). Meanwhile,
in remote areas, innovative approaches such as
using health information technology (e-health)
and telemedicine are crucial to bridging the gap
in access to services (Tsou et al.,, 2021). The
remote-rural concept can be understood through
five rurality dimensions: geography, demography,
economy, infrastructure, and socio-culture (Christie
et al.,, 2022). This approach helps provide a more
transparent framework for policymakers to improve
access and quality of services, including health

services, in remote areas. Rural areas usually
depend highly on the agricultural sector and local
natural resources (Rossiter et al., 2023).

Meanwhile, remote refers to remote areas
that are geographically difficult to reach, such as
mountains, islands, or forest areas. Therefore,
agricultural health nursing services are very much
needed for people living in rural and remote areas.
Nurses are needed in rural and remote health service
environments because they carry out various roles
that are very important for the health and well-being
of these communities.

Health problems experienced by farmers are
malnutrition (28.5%), anemia (62.6%), and joint and
bone pain (50.3%) (Susanto et al., 2017). Health
problems in farmers are caused by age factors,
drinking habits, breaks in work less than 30 minutes
while working, and workloads exceeding five
working hours per week (Aji et al., 2023; Susanto
et al.,, 2017, 2023; Susanto & Widayati, 2018).
The unhealthy lifestyle of farmers is the primary
trigger for health problems such as hypertension
(Rhosani et al., 2023; Susanto et al., 2020; Susanto
et al.,, 2022; Yunanto et al., 2023). Agricultural
health nursing (in this case, called agro-nursing
in Indonesia) can be a form of nursing service in
agricultural areas to prevent and improve health
levels through a community nursing care approach
and family nursing care in rural and remote areas.

Nurses’ role in providing care in rural —
remote areas

Nurses play a critical role in providing health services
in rural and remote areas as they are often the sole
primary healthcare providers in rural and remote
areas (Jenningsetal., 2021; Muirhead & Birks, 2020),
providing a range of services, including emergency
care, chronic disease management, and mental
health support (Kgatla et al., 2021). In addition, due
to shortages of physicians and specialists, nurses
in rural and remote areas often work in advanced
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generalist roles, performing tasks that would
typically be performed by medical practitioners
(Muirhead & Birks, 2020), such as providing critical
care, palliative care and managing cardiovascular
disease (Holland et al., 2024; Kgatla et al., 2021).
To provide effective services, nurses in rural and
remote areas must engage directly and deeply with
communities, building trust and understanding of
cultural, historical, and family contexts (Malley et
al., 2024). The number of health human resources
in health facilities in Indonesia in 2023 is 2,077,473,
consisting of 183,694 medical personnel (8.8%),
1,317,589 health workers (63.4%), and 576,190
health support personnel (27.7%). In 2023, there
were 11.5% of health centers with a shortage of
doctors, 59.1% of health centers with an excess of
doctors, and 29.4% of health centers with a status
of having enough doctors (Ministry of Health of
Indonesia, 2023).
Agro-nursing and
implementation

Health servicesin ruraland remote areas face various
challenges, especially for agrarian communities that
rely on the agricultural and livestock sectors as
their primary source of livelihood. One innovative
approach in nursing that aims to improve access
and quality of health services in these areas is Agro-
nursing, which integrates nursing science with an
understanding of specific health challenges in the
agricultural and livestock sectors (McCallum et al.,
2023). Agronursing aims to provide health services
that are more relevant to the working environment of
farmers and ranchers and to increase awareness of
occupational health in agrarian communities.

In the Indonesian context, the implementation
of agro-nursing still faces structural challenges,
including the lack of nursing staff with specific
expertise in agro-nursing, limited policies that
support the integration of health and agriculture, and
the lack of incentives for medical personnel working
in rural areas (Anggraini, 2023). The Ministry of
Agriculture (2023) shows that only 5% of health
workers in rural areas have special training related
to farmer occupational health, so many cases of
work-related diseases are not properly handled
yet. Based on these challenges, the agro-nursing
approach is becoming increasingly relevant as a
solution to improving the quality of health services
for agrarian communities. By strengthening agro-
nursing education, developing more supportive
policies, and integrating health technology into rural
services and remote health nursing, health services
in agrarian areas are hoped to be more optimal and
sustainable.

Agronursing is developed based on the
application of community nursing and public health
with an emphasis on occupational health nursing,
so that it becomes a service, namely agricultural
health nursing (AHN). AHN, in the context of nursing
services in agricultural and plantation areas in
Indonesia, was created cognizant of agro-nursing

development

services. Agro-nursing is a nursing care service for
the farmer population with various health problems.
Furthermore, agro-nursing is a method of nursing
care and nursing service management focusing
on clients, individuals, families, groups, and
communities. Agronursing services are provided in
the form of holistic nursing care services, covering
aspects of biological, psychological, social, spiritual,
cultural, and developmental services.

Additionally, agro-nursing services in nursing
care are provided comprehensively, which include
promotive, preventive, curative, and rehabilitative
services. Agronursing services are provided in
the agricultural scope, which includes agriculture,
plantations, fisheries, animal husbandry, and agro-
industry (Susanto, 2022; Susanto et al., 2022).
Therefore, agro-nursing is a form of nursing care
management and nursing service management
for both healthy and sick clients that is holistic and
comprehensive throughout the human life cycle in
the agricultural context.

As a field of nursing services, agro-nursing is
developed based on a study of four components
of the nursing paradigm, namely humans, health,
nursing, and the environment. The first agro-nursing
paradigm pattern is related to humans. Humans in
the context of agro-nursing services are viewed as
clients who will receive nursing care in the fields of
agriculture and plantations. Humans are described
as a complete and complex individual system, which
includes humans as biological, psychological, social,
spiritual, and developmental beings (Susanto, 2022;
Susanto et al., 2022). In providing agro-nursing
services to humans, ethical and cultural aspects that
are unique and universal in the agricultural scope
are considered.

The second nursing paradigm in agro-nursing is
related to nursing. The view of agro-nursing related
to nursing is recognized as a form of service that
is part of health services that can be provided to
improve health status and improve health levels
in agricultural and plantation community groups
(Susanto, 2022; Susanto et al., 2022). Therefore,
nursing in the context of agro-nursing is seen
as an effort to provide health services, both
promotive, preventive, curative, and rehabilitative,
to clients, both as individuals, families, groups, and
communities, throughout the human life cycle in the
agricultural scope. Meanwhile, the environment, as
the third component in agro-nursing, is all things,
both physical and non-physical environments
around human life, that can affect health and illness
in agricultural and plantation areas. Furthermore, the
environment in the context of agro-nursing is seen
as all aspects that can affect basic human needs
both internally and externally in the agricultural
scope (agriculture, fisheries, livestock, and agro-
industry) (Susanto, 2022; Susanto et al., 2022).
Furthermore, the agro-nursing view regarding the
fourth paradigm component related to health is the
optimal state of an individual physically, socially,
psychologically, and spiritually. In addition, health
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also indicates a state where an individual is free
from dependency and disability. Therefore, health in
the context of agro-nursing is defined as the state of
an individual’s system in the range of healthy or sick
in the agricultural scope.

As a form of health and nursing services, agro-
nursing is based on nursing theories. Agro-nursing
theory is based on three nursing theories and models,
namely Neuman’s System Model, Pender Model, and
Leininger’s Sunrise Model (Transcultural Approach)
(Susanto et al., 2024), which are developed into a
model with a unique essence, namely the provision
of nursing services in agricultural areas. Figure
1 below illustrates the visualization of the agro-
nursing model theory. Based on Figure 1, there are
three factors that are closely related to improving
health holistically in agricultural areas, namely (1)
Intrapersonal factors, such as demographics, health
history, gender, motivation, coping mechanisms,
and education; (2) Interpersonal factors, such as
appropriate norms between family or partners and
health workers, health support between family or
partners and health workers, and role models,
namely health workers with family or partners; and
(3) Extra-personal factors, such as culture, social,
politics, technology, religion, values, health service
systems, health policies. These related factors are
health indicators that need to be improved with
the Neuman System Model, consisting of flexible,
normal, and resistant lines of defense. Accordingly,
in agricultural areas, farmers are the core of the
community, family, or individuals who are vulnerable
or at risk of contracting infectious or non-infectious
diseases.

Furthermore, Figure 1 describes the perception
of the farming community in implementing actions
that improve health and also the obstacles that can
occur from various health problems that are threats or
challenges that can trigger the farming community in
making decisions to take action to improve the form
of prevention in accordance with the Pender Model
on health promotion related to primary, secondary
and tertiary prevention in collaboration and assisted
by health workers, especially nurses. The role of
nurses is as educators in providing health education
to the community in the agricultural environment,
both communities, families, and individuals, with
a transcultural approach adapted from Leininger’s
Sunrise Model. Through a transcultural approach,
nurses can facilitate and support farming
communities in improving and maintaining health,
including facilitating and supporting farming
communities in making and taking mutual health-
related decisions. Additionally, it may help farmer
communities to reshape their healthier behaviors
while maintaining their local cultural values and
beliefs. After participating in the collaborative health
programs, the farmer communities’ self-efficacy may
improve and potentially succeed and retain the future
developed programs. Community health behavior
improvement will enhance the community’s health
status in six aspects: biological, psychological,

social, cultural, developmental, and spiritual.

In practice, agro-nursing adapts nursing methods
to the specific challenges faced by agricultural
workers and rural communities. Farmers and
agricultural workers are at high risk of experiencing
various health problems, such as exposure to
pesticides, work injuries due to the use of heavy
equipment, zoonotic diseases from livestock, and
respiratory disorders due to inhalation of dust
particles and agricultural chemicals (Byrne et al.,
2024). Therefore, the agro-nursing health approach
focuses on curative aspects and is preventive
and promotive by educating the community about
occupational health and safety. Agro-nursing
has a different approach than the conventional
nursing model. If urban nursing focuses more on
treating acute diseases and specialist services,
agro-nursing emphasizes community-based
health services, health education, and disease
prevention relevant to agriculture (McCallum et
al.,, 2023). Finally, it can be concluded that agro-
nursing has a strategic role in improving health
services for agricultural communities in rural and
remote areas. Integrating nursing science with an
understanding of the agricultural sector allows for a
more contextual approach to addressing the various
health challenges that farmers and agricultural
workers face. In its application, agro-nursing not
only emphasizes the curative aspect but also
prioritizes promotive and preventive efforts, such
as occupational health education, early detection
of occupational diseases, and the use of telehealth
technology to expand access to medical services.
With the increasing complexity of health problems
in the agricultural environment, agro-nursing has
become a relevant solution in addressing the health
needs of rural communities, which often experience
limited medical resources and health infrastructure.

Implementing agro-nursing in rural and remote
areas faces various challenges, ranging from limited
medical personnel and geographical constraints
to minimal awareness of occupational health
in agricultural communities. However, various
strategies have been developed to overcome
these obstacles, including implementing mobile
agro-nursing clinics, telemedicine, and community
empowerment to improve the quality of health
services, reduce the number of occupational
diseases, and encourage active community
involvement in maintaining their health. Therefore,
the agro-nursing approach is becoming increasingly
relevant in strengthening health systems in rural and
remote areas.

Furthermore, the sustainability of agro-nursing in
supporting rural and remote health requires support
from various parties, including the government,
academics, and health workers. Regulations
that support incentives for rural health workers,
investment in health infrastructure, and integration
of telehealth into the national service system are
crucial steps to ensure the effectiveness and
efficiency of agro-nursing in the long term. With

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 1, April 2025




Editorial

Roles of agro-nursing in bringing health services in rural

the right strategy and community-based approach,
agro-nursing can continue to grow as an integral
part of health services in rural and remote areas in
Indonesia and may be applicable in other countries
with vast agricultural communities, ensuring that
agrarian communities have access to quality and
sustainable health care.

Conclusion

Finally, it can be concluded that agro-nursing has
a strategic role in improving health services for
agricultural communities in rural and remote areas.
Integrating nursing science with an understanding
of the agricultural sector, including technology
integration, allows for a more contextual approach
to addressing the various health challenges
that farmers and agricultural workers face. In its
application, agro-nursing emphasizes the curative
aspect and prioritizes promotive and preventive
efforts, such as occupational health education, early
detection of occupational diseases, and the use of
telehealth technology to expand access to medical
services. Thus, agro-nursing is one of the relevant
and potential solutions to manage the health
needs of rural communities that are increasingly
challenging and often experience medical resources
and health infrastructure shortages.
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Abstract

Background: Patient safety is a critical component of healthcare. Caring
behavior among nurses is hypothesized to enhance patient safety activities.
However, the relationship between caring behavior and patient safety
activities, particularly the moderating role of patient safety competency,
remains underexplored.

Purpose: This study aims to examine the influence of caring behavior on
patient safety activities, while assessing the moderating role of patient safety
competency.

Methods: This study employed Structural Equation Modeling (SEM)
to analyze the relationship between caring behavior and patient safety
activities. A total of 154 nurses from a private hospital in Tangerang
participated. The caring behavior inventory (CBI) was used to assess the
nurses’ caring behaviors across four subscales: respectful communication,
ensuring human presence, communication with a positive disposition,
and professional knowledge and skills. The safety nursing activities scale
evaluated comprehensive patient safety activities across eight subcategories,
such as communication, operations, and risk management. The Patient
Safety in Nursing Education Questionnaire (PaSNEQ) was employed to
assess patient safety competency, comprising three subdomains: basic
patient safety competency, clinical analysis and action effectiveness, and
error prevention strategies and additional training.

Results: The analysis showed that caring behaviour significantly influenced
patient safety activities (T-value = 7.70, p < 0.05). Patient safety competency
did not significantly moderate this relationship (T-value = 1.21).
Conclusion: Caring behavior significantly improves patient safety, although
increased patient safety competency does not show significant moderation
effects. Future research should explore alternative moderators and
emphasize interventions that foster caring behaviour to strengthen patient
safety outcomes.

Keywords: caring behavior,
competency, SEM model

patient safety, safety activities, safety

Introduction

Patient safety is a critical component of healthcare delivery, focusing on error
prevention, harm reduction and high-quality care. Patient safety activities in
hospitals, such as medication reconciliation and communication protocols,
are vital for minimizing errors and improving care quality. The implementation
of patient safety improvement programs that focus on error analysis
and prevention through structured methods and a culture of continuous
enhancement is a critical initiative. Initiatives like surgical safety checklists
and communication protocols have shown substantial improvements in
patient outcomes (Dicuccio, 2015; Lee & Quinn, 2020).

Research indicates that the patient safety activities conducted among
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nurses generally have a positive trend with an
average score of 4.19 out of 5 (Ha & Lee, 2019). The
factors influencing these activities include patient
safety education, the hospital environment, and the
attitudes of supervisor/managers. The perceived
patient safety culture scores are moderate, ranging
from 3.26 to 3.34 out of 5 (Jangland et al., 2018).
Nurses report high scores for supervisor/manager
expectations and event reporting frequency but
lower scores for staffing and non-punitive error
response (World Health Organization, 2020).
Additionally, incident reporting knowledge and
attitudes significantly impact safety care activities
(Ha & Lee, 2019). The average importance of
patient safety activities was 3.51+0.41, while the
average performance was 3.37+0.43, indicating
that the importance of these activities exceeds
their performance. According to the Importance-
Performance Analysis, components in the second
quadrant, characterized by high importance but
low performance, included three medication-related
items and one test/procedure/surgery-related item
(Baek & Shin, 2024). Consistent with the existing
literature, this study finds that the nurses’ caring
behaviors significantly enhance patient safety
activities. Caring nurses are more attuned to patient
needs and potential risks, fostering enhanced
communication and reducing medication and
procedural errors. Their behaviors also promote
adherence to safety protocols and the effective
reporting of medical errors, thereby improving
patient safety (Ambarika & Anggraini, 2021). Despite
establishing a positive correlation between caring
behaviors and patient safety outcomes, the existing
studies often lack a comprehensive framework
to capture the complexities of this relationship.
Predominantly cross-sectional in nature, these
studies provide a static view of the association,
failing to explore the dynamic interactions and
longitudinal effects of caring behaviors on patient
safety activities.

Patient safety competencies encompass the
nurses’ ability to understand and apply safety
principles in clinical practice (Sari et al., 2024).
These competencies underpin patient safety
activities, including standard procedures, infection
control, and clinical risk management, which is
aimed at minimizing adverse events. A combination
of knowledge, skills, and a positive attitude is
essential for aligning actions with patient safety
goals. Enhancing patient safety competency among
healthcare professionals significantly improves
patient safety activities. Research demonstrates
a strong link between safety competencies and
effective safety management. For example,
the critical reflection and person-centered care
practices of clinical nurses are positively associated
with improved patient safety outcomes (Zaitoun et
al.,, 2023). In intensive care units, patient safety
competency significantly influences nursing
activities (8 = .58), underscoring its pivotal role in
ensuring safe practices (Shin & Jang, 2023).

Caring behavior, patient safety competence,
and patient safety activities are interdependent
and mutually reinforcing elements. Caring
behavior enhances communication, patient safety
competencies equip nurses with the necessary skills,
and patient safety activities ensure the effective
implementation of protocols (Martensson et al.,
2024; Rezende et al., 2024). The synergy among
these elements is essential for achieving optimal
safety and quality in healthcare services. This study
addresses these gaps by employing Structural
Equation Modeling (SEM), a robust analytical
technique that enables a nuanced exploration of
the relationships between caring behaviors, patient
safety competencies, and patient safety activities.
Unlike previous cross-sectional studies, this
research adopts a longitudinal approach to examine
the correlation between these variables, including
specific patient safety activities such as patient
identification, medication safety, and infection
prevention. The study seeks to elucidate how caring
behaviors influence patient safety activities and
how patient safety competencies mediate these
relationships.
Theoretical Framework and Relevant
Research
This study integrates Jean Watson’s Theory of
Human Caring, which emphasizes the moral,
spiritual, and interpersonal aspects of nursing care,
particularly relational care, trust, and empathy, as
vital to improving the patient adherence to safety
protocols and reducing errors (Hunt, 2022; Wang
et al,, 2024; Watson, 2018). Caring behaviors,
which are foundational to safety practices, enhance
patient outcomes and satisfaction by fostering trust
and understanding. Key behaviors such as knowing
the patient, patient monitoring, and forming trusting
relationships align with Watson’s Caritas Processes,
promoting both emotional and physical well-being,
reducing stress, and facilitating healing (Almukhaini
et al.,, 2020; Hunt, 2022).

Caring  behaviors in  nursing—respectful
communication (CR), human presence (HP),
positive attitude (CPA), and professional knowledge
and skills (PKS)—are integral to fostering effective
nurse-patient relationships (Ghafouri et al., 2021).
Respectful communication builds trustand enhances
patient satisfaction (Sirera et al., 2024; Vujani¢ et
al., 2022). Human presence, signified by attentive
care, is perceived as therapeutic by patients (Wu,
2021). Positive attitudes improve care experiences,
linking directly to patient satisfaction (lwanow et al.,
2021). Competence in professional skills ensures
effective care delivery, which is a core component
of caring behavior (Vujani¢ et al.,, 2020, 2022).
Systemic challenges such as staffing shortages and
high patient loads can limit the demonstration of
these behaviors, potentially impacting care quality.
Generational differences further complicate patient
advocacy, especially for millennial nurses who must
navigate traditional cultural norms while promoting
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Table 1. Demographic sample characteristics (N=154)

Variables

Frequency

Percent

Education Degree
Vocational
Bachelor

110

71,4
44 28,6

Workplace Unit

Inpatient care
Outpatient care
Intensive Unit
Operating room

safety and quality care (Kramer et al., 2018; Kuntarti
etal., 2018).

Patient safety encompasses practices to prevent
harm, including secure access, precise identification,
safe operations, medication administration, blood
transfusion protocols, infection control, fall and sore
management, and fire safety (Ha & Lee, 2019; Yang,
2021). Competency frameworks such as Building
Patient Safety Competence (BPSC), Competence
to Act After an Error (CAAE), and Ensuring Safety
Standards (EST) empower healthcare professionals
to foresee risks, prevent incidents, and ensure
adherence to safety guidelines (Langari et al,
2017). Evidence-based interventions like medication
reconciliation, surgical safety checklists, and hand
hygiene programs reduce errors and improve
outcomes (Falade et al., 2024). Positive patient
experiences also correlate with clinical safety,
treatment adherence, and resource efficiency,
underscoring the importance of integrating safety
activities into care delivery (Lungu, 2023).

The current study seeks to address this gap by
employing Structural Equation Modeling (SEM),
a more advanced analytical technique that allows
for a nuanced exploration of these relationships.
This study addresses this gap by proposing a
hypothetical model using a sample of 154 nurses
and the Structural Equation Modeling (SEM) method
to investigate these relationships. This study aims
to explore how caring behavior influences patient
safety activities and how these relationships are
mediated by patient safety competencies. The
proposed hypotheses are:

Caring behaviors (CR, HP, CPA, PKS) has a
direct, positive effect on patient safety activities (SC,

93 60,4
14 9,1

25 16,2
22 14,3

Pl, SO, MA, BTS, IC, MFS and FM)

Patient Safety Competency (BPSC, CAAE,
EST) moderates the relationship between Caring
Behavior and Patient Safety Activities, enhancing
the positive effect of Caring Behavior on Patient
Safety Activities.

Materials and Methods

Design

This research is an observational study with a
quantitative cross-sectional design that sought to
analyze the relationship between caring behavior

(respectful communication, human presence,
positive attitude, and professional skills) and
patient safety activities (patient identification,

medication management, invasive procedures,
blood transfusion, infection control, fall prevention,
pressure sore management, and firefighting
preparedness). In particular, the addition of fire
management and blood transfusion demonstrates
a more comprehensive approach to addressing
patient safety risks in healthcare settings. Ethical
approval for this study was obtained on June 8,
2024, under registration number KEPK/UMP/79/
V1/2024. Data collection was conducted from July 3,
2024, to August 3, 2024.

Sample and Setting

The population in this study included all nurses
actively engaged in patient care across departments
such as outpatient services, intensive care units,
inpatient wards, and operating rooms within private
inpatient hospitals in Tangerang. A sample size of
154 participants was determined using the Finite
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Figure 1. Fitted structural equation model on Patient Safety Activities

Population Correction (FPC) adjusted Cochran’s
formula. This calculation ensured a 95% confidence
level and a 5% margin of error for a population
of 256. The formula was applied considering a
maximum variability (p = 0.5) and a Z-score of 1.96
for the desired confidence level.

The sampling technique used to select the nurse
respondents was systematic random sampling,
with the inclusion criteria specifying that the nurse
respondents must not be on leave, sick, or on study
assignment. This process involved organizing all
eligible nurses from the nursing staffing database
and systematically selecting every fourth nurse from
the compiled list, thereby guaranteeing that each
registered nurse possessed an equal probability of
being included in the study. A total of 154 nurses
successfully completed the online survey. We sent
polite reminders to those who hadn’t. The participants
were invited to complete the online survey through
an email which included the information letter, and a
validated questionnaire.

Variables

Independent Variable: The independent variable in
this study is caring behavior operationalized through
the dimensions of CR, HP, CPA, and PKS. Caring
behavior is proposed to have a direct positive impact
on patient safety activities.

Dependent Variable: Patient safety activities
serve as the dependent variable, encompassing
subcategories that include SC, PIl, SO, MA, BTS,
IC, MFS, and FM. These dimensions reflect the
comprehensive safety actions taken by nurses to
uphold patient safety standards.

Moderating Variable: The moderating variable,
Patient Safety Competency, is expected to enhance
the relationship between caring behavior and patient
safety activities. This competency is assessed via
three key dimensions: BPSC, CAAE, and EST.
By moderating the impact of caring behavior on
patient safety activities, patient safety competency
is hypothesized to strengthen the positive effect of
caring behavior.
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Instruments

The instruments employed in this research
encompass the Caring Behavior Inventory (CBI)
(Ghafouri et al., 2021) and the Safety Nursing
Activities Scale, which was developed by Yang
(2021). The CBI comprises 16 items categorized
into four subscales: respectful communication
(tems 1, 2, 3, 4, 7, 8, and 10), ensuring human
presence (item 11), communication coupled with a
positive disposition (items 5, 6, 9, 12, and 15), and
professional knowledge alongside skills (items 13,
14, and 16). The responses are evaluated utilizing a
6-point Likert scale, with response options extending
from 1 (never) to 6 (almost always). This instrument
has exhibited significant validity and reliability, as
evidenced by a Cronbach’s alpha of 0.99.

The Safety Nursing Activities Scale comprises
44 inquiries distributed across 8 subcategories:
security, precise patient identification, operations
(invasive procedures), medication administration,
blood transfusion, management of infections,
management of falls and sores, and firefighting
management (Yang, 2021). Responses are
assessed on a 4-point Likert scale, ranging from 1
(strongly disagree) to 4 (strongly agree). This scale
has similarly undergone validation for reliability,
attaining a Cronbach’s alpha of 0.96. Contemporary
instruments that evaluate safety care activities
generally address only select aspects of the
healthcare accreditation standards, concentrating
on five subscales, which include precise patient
identification, effective communication, operations
(invasive procedures), medication administration,
and the management of falls.

The patient safety competency scale was
developed using the Patient Safety in Nursing
Education Questionnaire (PaSNEQ), a modified
instrument based on the work of Langari et al.
(2017). The modified PaSNEQ consists of 20 items,
which were adapted from the original scales of the
Basic Patient Safety Competency (BPSC), Clinical
Assessment of Adverse Events (CAAE), and
Educational Safety Training (EST). The questionnaire
employs a 4-point Likert scale, ranging from “fully
disagree” to “fully agree.” Rigorous validation and
reliability testing were conducted, and the total
Cronbach’s alpha for the patient safety competency
items was calculated to be 0.89, indicating strong
internal consistency and reliability.

Data collection

The data for this research was obtained via a
structured questionnaire administered to 154 nurses
at a private hospital in Tangerang, utilizing validated
instruments such as the Caring Behavior Inventory
(CBI) and the Nursing Safety Activity Scale to assess
caring behaviors and patient safety activities, with
participants responding anonymously and voluntarily
to uphold data integrity and confidentialityduring
a designated timeframe while strictly adhering to
ethical standards.

Data analysis

Descriptive statistics alongside the reliability of
the scales were meticulously examined utilizing
the Statistical Package for the Social Sciences
(SPSS) software, specifically version 22. Prior to
the assessment of the proposed model, preliminary
confirmatory factor analysis (CFA) was performed
to investigate the factor structure of all measures,
employing structural equation modeling (SEM) via
Lisrel version 8.8. The SEM analysis incorporated
maximum likelihood estimation to evaluate the
alignment between the empirical data and the
proposed model (Wang & Wang, 2019).

In order to assess the significance of the
indirect effects present within the model, a bias-
corrected bootstrapping technique consisting
of 1,000 iterations was implemented due to its
superior statistical power when applied to small
sample sizes and its capacity to effectively regulate
the type | error rate (Wang & Rhemtulla, 2021).
This investigation employed SEM to scrutinize the
interrelations between the observed and latent
variables, specifically focusing on how elements
such as CR, EHP, CPA, and PKS impact the
principal dependent variable (DV). Gaining insights
into these relationships is crucial for the formulation
of effective interventions and policies designed to
address these variables. In accordance with Hoyle’s
(1995) recommendations, model fit was evaluated
through the application of various criteria: Chi-
square (x?), the Chi-square to degrees of freedom
ratio, incremental fit index (IFI), comparative fit index
(CFI), Tucker—Lewis index (TLI) and the root mean
square error of approximation (RMSEA). A threshold
value of 0.90 or above is typically regarded as
acceptable for both IFI and CFI, while an RMSEA
value below 0.06 suggests an excellent model fit
(Wang & Rhemtulla, 2021).

Ethical consideration

The ethical considerations for this study have been
thoroughly addressed. Ethical approval for this study
was obtained from the Research Ethics Committee
of Universitas Muhammadiyah Purwokerto (UMP),
as stated in approval letter No. KEPK/UMP/79/
VI/2024. The participants received a cover letter
outlining the study’s purpose and providing the
names and contact details of the researchers. They
were informed of their right to participate voluntarily,
assured of their anonymity and confidentiality, and
reminded of their ability to withdraw from the study at
any time without any consequences. The collected
data was securely stored and accessible exclusively
to the research team. The study adhered to the
principles of beneficence, ensuring that participants
were not exposed to any harm, guaranteeing justice,
equal treatment and opportunity for all participants.
The research complied with the Helsinki Declaration
and other relevant international ethical guidelines,
ensuring that the integrity of the process and the
rights of participants were fully respected (Al-Durra
et al., 2020).
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Results

The data reveals the key demographic and
employment trends among the respondents. Most
are aged over 25 (83.11%) and have vocational
education (71.4%), indicating a mature, technically
skilled workforce. Women dominate the sample,
representing 87.7%, suggesting a gender
imbalance typical in certain sectors like healthcare.
In terms of employment distribution, the majority
work in inpatient care (60.4%), followed by smaller
proportions in outpatient care (9.1%), intensive care
(16.2%), and operating rooms (14.3%). Employment
status shows that 83.8% are in permanent roles,
while 16.2% hold temporary positions, reflecting
job stability for the majority. These insights suggest
a predominantly older, female, and vocationally
educated workforce concentrated in inpatient care,
with a stable employment status. Based on the
results from the uploaded SEM analysis document,
here’s a breakdown of the findings with the inclusion
of relevant statistical values:
Caring Behavior (CAR_BHV) and Patient Safety
Activities (PAT_SF_A):
The analysis reveals a significant path between
CAR_BHV and PAT_SF_A with a path coefficient
of 0.69. This shows that caring behavior among
healthcare professionals has a strong and direct
positive impact on patient safety activities. The
t-value for this relationship is substantial (T > 1.96),
indicating a statistically significant relationship. A
low p-value (<0.05) confirms that the effect of caring
behavior on patient safety is not due to random
chance.
Patient Safety Competency (PAT_SF_C) and
Patient Safety Activities (PAT_SF_A):
Despite the theoretical expectation that competency
in patient safety protocols influences safety activities,
the model does not show a significant effect (path
coefficient = 0.05). This path’s t-value is below
1.96, suggesting no significant direct influence.
This might indicate that competency training, while
important, needs to be supplemented with practical
applications to translate into actual safety practices.
Moderating Effect (EFEKMDR):
The moderating effect (EFEKMDR) does not have a
significant impact on the relationship between CAR _
BHV and PAT_SF_A, with a low path coefficient
(0.05). The t-value for the moderation effect is also
insignificant, indicating that EFEKMDR does not
play a strong moderating role in this model. The
insignificant moderation effect suggests that broader
systemic factors—such as workload, organizational
culture, and leadership support—may have a more
substantial impact on safety outcomes than patient
safety competency alone (Mazumder et al., 2023).
The results of the analysis show that the
proposed model is generally in accordance with the
data, supported by the value of Chi-square = 127.43
and degree of freedom (df) = 105, where a Chi-
square that is not excessively large relative to the
degrees of freedom suggests a reasonable model

fit. P-value = 0.06749 (a p-value slightly above 0.05
indicates that the model fits the data well, although
it is not perfect). RMSEA = 0.037. Here, the RMSEA
value is below the 0.05 threshold, indicating a good
fit of the model to the data. This confirms that the
overall model is robust and reliable. In summary,
while caring behaviors have a significant and positive
effect on patient safety, the role of patient safety
competency and moderating factors (EFEKMDR) is
less clear.

Discussion

The results of this study show that caring
behavior has a significant influence on patient
safety activities. These findings underscore the
importance of caring behavior in improving patient
safety. Caring behaviors not only help build a better
relationship between nurses and patients, but
also improve the adherence to safety procedures
and the implementation of safer clinical practices.
These discussions align closely with Watson’s
Theory of Human Caring, which emphasizes
the importance of caring behaviors in creating a
healing and supportive environment for patients.
Watson'’s theory integrates the concepts of empathy,
compassion, and holistic care, proposing that caring
relationships are central to achieving positive patient
outcomes (Norman et al., 2016; Watson, 2018; Wei
et al., 2021). The instruments used in this study
were carefully selected to capture the essence of
caring behaviors as defined by Watson’s theoretical
framework. These instruments measured not only
the technical aspects of caring behaviors but also
the emotional and interpersonal dimensions that
are integral to Watson’s vision of patient-centered
care (Ghafouri et al., 2021; Oktaviana & Dwiantoro,
2018). By highlighting the impact of empathy and
caring communication, this study validates Watson’s
theory, demonstrating that caring practices directly
contribute to the improved safety and well-being of
patients. While these strategies are effective, some
argue that the inherent challenges of emotional
labor in nursing can lead to burnout, potentially
undermining the very empathy these strategies aim
to cultivate. Balancing emotional demands with self-
care is essential for sustaining caring communication
in nursing practice.

Recent research confirms that the caring
behavior of healthcare workers can reduce the risk
of medical errors and increase patient involvement
in the treatment process which, in turn, contributes to
patient safety (Ahmed etal., 2024; Wang etal., 2024).
Developing empathetic and caring communication
skills in nurses is crucial for enhancing patient safety
and overall care quality. Effective strategies include
targeted training programs, fostering a supportive
environment, and utilizing technology to enhance
empathetic interactions. Research has proven that
higher levels of empathy correlate with emotional
support and better quality of care (Atta et al., 2024).

Structured empathy training can significantly
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improve the nurses’ caring communication skills,
leading to better patient outcomes. Simulation-
based learning allows nurses to practice empathetic
communication in realistic scenarios, enhancing
their emotional intelligence and responsiveness
(Cho & Kim, 2024). It is important to create a
culture that prioritizes empathy within healthcare
teams and encourages nurses to engage in caring
communication, which is linked to improved patient
safety (Haribhai-Thompson et al.,, 2022). Peer
support and mentorship programs can reinforce
empathetic practices among nursing staff (Kramer
et al., 2018). Using digital health platforms designed
with empathetic interfaces can facilitate better
caring communication between nurses and patients,
ensuring that emotional needs are met during care
(van Lotringen et al., 2023).

Patient Safety Competency (PAT_SF_C) in
this study did not have a significant influence
on patient safety activities. This indicates that
safety competencies may not play a strong role
as a mediator in this model. Although safety
competencies are conceptually important, these
results suggest that having safety competencies
alone is not enough to significantly affect patient
safety. Studies show that structural empowerment
and systems thinking correlate positively with
safety competency (Lusianah & Kurniawati, 2023;
Mazumder et al., 2023). A systematic review has
highlighted that basic safety competencies, such
as teamwork and communication, are vital for
maintaining a sustainable safety climate (Rahman
et al., 2022).

The Moderation Effect (EFEKMDR) was also
not significant, which showed that moderation in the
relationship between caring behavior and patient
safety activities did not occur. The contemporary
study by Macphee et al. (2017) supports these
findings by showing that systemic factors such as
high workloads and less frequent management
support play a greater role in influencing these
relationships. This means that safety training and
competency development programs may not be
effective enough if they are not accompanied by
efforts to address the systemic factors that affect the
performance of health workers. The overall success
of patient safety requires a more holistic approach.
This approach must include strong management
support, an organizational culture that supports
safety, and a work environment that is conducive to
the optimal implementation of safety competencies.

Conclusion

This research identified that caring behaviors (CR,
HP, CPA, PKS) directly and positively influence
patient safety activities (SC, PI, SO, MA, BTS,
IC, MFS, FM). The expected moderating effect of
patient safety competencies (BPSC, CAAE, EST) on
this relationship was insignificant. These outcomes
emphasize the importance of caring behaviors
in bolstering patient safety while also indicating

that current approaches to implementing patient
safety competencies may need revision to produce
meaningful results. This study highlights the need
for further exploration into approaches that can
strengthen both caring behaviors and patient safety.
Simulation-based training programs that replicate
real-life scenarios are highly recommended,
particularly when combined with randomized
controlled trials (RCTs). RCTs can provide robust
evidence regarding the efficacy of such simulations
in improving patient outcomes and enhancing
safety practices among healthcare professionals.
Additionally, longitudinal and qualitative studies
are essential to evaluate the sustained impacts of
these interventions on clinical outcomes and patient
safety.

Understanding systemic factors like workload,
burnout, and supportive organizational environments
is crucial in determining their influence on caring
behaviors and patient safety practices. Comparative
studies across diverse healthcare settings can reveal
how organizational culture and systemic factors
interact to shape patient safety outcomes. This
study’s single-site design limits the generalizability
of its findings, as the private healthcare institutions’
unique characteristics—such as organizational
structure, patient demographics, and resource
availability—may lead to different approaches to
compassionate care and patient safety compared
to public facilities. Future research should explore a
broader range of healthcare settings, encompassing
both private and public sectors, to validate these
findings and identify more comprehensive patterns.

In summary, this study underscores the crucial
role of caring behaviors in fostering patient safety;
however, the moderating function of patient safety
competencies warrants further investigation.
Future research should prioritize simulation-
based RCTs, examining systemic factors, the role
of organizational culture, and the integration of
emotional intelligence into patient safety initiatives
as fundamental components to improve both
caring behaviors and patient safety practices within
healthcare environments.
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and Nursing, Universitas Gadjah Mada, Yogyakarta, Indonesia

Abstract

Background: Beyond the pandemic, synchronous online learning was
found to be a reliable approach in undergraduate nursing education. The
students’ self-directed learning readiness and online self-efficacy are key to
the successful implementation of this approach. Readiness determines the
learner’s needs based on contextual education, while efficacy refers to the
students’ confidence when completing online learning tasks.

Purpose: The current study aims to investigate the relationship between
self-directed learning readiness and self-efficacy among undergraduate
nursing students.

Methods: A descriptive correlational study was carried out to measure the
undergraduate nursing students’ readiness and efficacy using the Self-
Directed Learning Readiness (SDLR) Scale and the Online Learning Self-
Efficacy Scale. Upon completing data collection using a web-based survey,
univariate descriptive and bivariate analysis with Pearson correlation were
conducted.

Results: A total of 188 undergraduate nursing students participated in
this study with an average age of 20.12 years old. The majority of nursing
students (72.9%) within the program had a moderate SDLR level, while the
mean (SD) SDLR was 149.95 (+12.24). Similarly, moderate self-efficacy
was reported by the present study participants. The self-efficacy subscale
of strength was categorized as high, while moderate levels of generality
and magnitude were interpreted from the findings. The bivariate statistical
analysis indicated a significant correlation between SDLRS and online
self-efficacy (r=0.298, p<0.001). SDLR had significant correlations with
each online self-efficacy subscale, including strength (r=0.259, p<0.001),
generality (r=0.259, p<0.001), and magnitude (r=0.259, p<0.001).
Conclusion: In synchronous learning, the undergraduate nursing
student’'s SDLR was found to have a positive relationship with self-efficacy.
Provisioning the students’ individual learning skills is necessary to enhance
their readiness and consequently improve their acquisition of the educational
outcomes.

Keywords: nursing students, self-directed learning readiness, self-efficacy,
synchronous learning

Introduction

The COVID-19 pandemic has disrupted traditional modes of education and
forced many countries to adopt online or hybrid learning models (Harjanto et
al., 2023). This has posed many challenges and opportunities for synchronous
learning in different contexts and settings. Synchronous learning refers to
a method of learning where instruction and interactions occur in real-time,
allowing for live communication between instructors and learners. This
can take place through various technologies, such as video conferencing,
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webinars, and instant messaging platforms,
enabling participants to engage simultaneously
(Warden et al., 2013). While often facilitated in an
online format, synchronous learning can also occur
in classroom settings where immediate interaction is
possible. This contrasts with asynchronous learning,
where interactions do not happen in real-time, and
students learn on their own schedule using tools like
emails and recorded lectures (Zeng & Luo, 2023).

In the context of nursing education, synchronous
online learning has become increasingly prevalent
because it accommodates learners who are
geographically dispersed orhave othercommitments,
offering flexibility and accessibility (Meng et al.,
2019). Additionally, it fosters opportunities for social
presence, immediate feedback, and collaboration,
which can lead to higher levels of engagement and
satisfaction among learners (Noh & Kim, 2019).
Despite its advantages, synchronous learning poses
challenges such as managing technical issues,
maintaining effective communication, and requiring
learners to exhibit strong time-management and
self-regulation skills.

Self-directed learning and self-efficacy are
important factors in successful synchronous
learning (Stephen & Rockinson-Szapkiw, 2021).
Self-directed learning (SDL) is a process in which
learners take the initiative and responsibility for
their own learning by setting goals, selecting
strategies, monitoring progress, and evaluating
outcomes (Hwang & Oh, 2021). It is considered to
be an essential competency for lifelong learning
and professional development in nursing where
the healthcare environment is constantly evolving
(Soliman & Al-Shaikh, 2015). SE, the belief in one’s
ability to perform specific tasks or achieve certain
goals, influences motivation, effort, persistence, and
coping skills when facing challenges (Meng et al.,
2019).

However, nursing students may have varying
levels of self-directed learning readiness (SDLR)
and SE for different subjects or topics, potentially
affecting their engagement and achievement in
synchronous learning environments (Hwang & Oh,
2021). This variability can be particularly problematic
if students are not given sufficient flexibility to tailor
their learning experience (Warden et al., 2013).
Moreover, the relationship between SDLR and SE
in the context of synchronous learning for nursing
students remains understudied, representing a
significant gap in the current knowledge.

Synchronous learning, while offering benefits
such as real-time interaction and immediate
feedback, also presents challenges for nursing
students (Edelbring et al., 2020). These may
include the need for high levels of SE to maintain
motivation during live sessions, the requirement
for effective time management skills, and the
potential for technical difficulties that can disrupt the
learning process (Al-Abyadh & Abdel Azeem, 2022).
Understanding how SDLR and SE interact within
this learning format is crucial for developing effective

educational strategies (Wong et al., 2021).

Given these considerations, there is a clear
need to investigate the relationship between SDLR
and SE among undergraduate nursing students,
particularly in the context of synchronous learning.
This study aims to address this knowledge gap by
examining how these factors are related to and
potentially influenced by different modes of learning.
The findings could inform the development of more
effective synchronous learning experiences that
cater to the diverse SDLR and SE levels of nursing
students, ultimately enhancing their educational
outcomes and preparing them for the demands of
the nursing profession.

Materials and Methods

Design
A correlational descriptive research design was
used in this study.

Sample and setting

This study included all eligible undergraduate
nursing students from the School of Nursing,
Faculty of Medicine, Public Health and Nursing,
Universitas Gadjah Mada, Yogyakarta, Indonesia,
using the total sampling method. The study was
conducted from May to November 2022. To
determine the appropriate sample size, we used the
G*Power 3.1.9.7 software for correlation analysis.
Assuming a small effect size (r = 0.25), a = 0.05,
and power (1-B) = 0.80, the calculated minimum
sample size was 123 participants. To account for
potential non-responses or incomplete data, we
aimed to recruit all eligible students. A total of 188
students participated, comprising first-year (n=67),
second-year (n=62), and third-year students (n=59).
The inclusion criteria were undergraduate nursing
students who participated in online lectures and
were willing to be research respondents. The
exclusion criteria were students who were unable
to attend due to illness, working class students,
students on leave, and students who participated
in the instrument’s reliability testing. Students who
participated in the reliability testing were assigned
unique codes and subsequently excluded from the
main study to prevent potential bias. All remaining
eligible students were invited to participate in the
main study.

Variables

In this study, the variables examined include self-
directed learning (SDL) as the dependent variable
and self-efficacy as the independent variable.
SDL refers to the process in which students take
the initiative, with or without the help of others, to
diagnose their learning needs, formulate objectives,
identify learning resources, select and implement
appropriate learning strategies, and evaluate their
learning outcomes. SDL is assessed using the Self-
Directed Learning Readiness Scale questionnaire
(SDLRS). Self-efficacy, the independent variable,
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Table 1. Frequency distribution of students’ demographic characteristics during synchronized

learning (n=188)

Demographic characteristics

Study Years

First year
Second year

Third year
Age (Mean = SD)

%

35.6
33.0
314

20.12 +0.91

Video conference duration
< 60 minutes
> 60 minutes

10.1

169 89.9

Turn on/off camera

On
Off

183 97.3

2.7

Table 2. Frequency and Percentage Distribution of Students’ Self - Directed Learning Readiness

SLD Readiness categories based on mean (149.95+12.24)

No %

Moderate level SDL readiness

137 72.9

ow: < Mean — ; Moderate: Mean —

<X < Mean +

. High: > Mean +

Table 3. Mean score of nursing students’ self — efficacy during synchronized learning

Student Self — Efficacy

Domain 1: Strength

Domain 3: Magnitude

Mean SD Interpretation
15.05 2.98 High
9.96 3.04 Moderate

Student self — efficacy: low (9 — 26); moderate (28 — 45); high (46 — 63)

Domain: low (3 — 8); moderate (9 — 14); high (15 — 21)

is defined as an individual’s belief in their capability
to successfully engage in and complete the
synchronous learning activities. It is measured using
the Online Learning Self-Efficacy Scale (OSES).

Instruments
The Self-Directed Learning Readiness Scale
(SDLRS) questionnaire consists of 40 items divided

into three subscales: self-management, desire to
learn, and self-control. The questionnaire items are
assessed using a 5-point Likert scale, ranging from
1 for “strongly disagree” to 5 for “strongly agree.”
The students’ SDL readiness is determined based
on their total score on the questionnaire, with higher
scores indicating greater SDL readiness. According
to a previous study, the validity (r value) and reliability
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Table 4. Correlation between self — directed learning readiness and self — efficacy during synchro-

nized learning

Student Self — Efficacy

SDL readiness

Domain 1: Strength

r 0.259**
p 0.000*

Domain 3: Magnitude

r 0.259*
p 0.000*

**r Pearson correlation is significant at the 0.01 level (2-tailed)

*P is significant at P < 0.05

(Cronbach’s alpha) of this instrument is 0.268 and
0.90, respectively (Suryani et al., 2022).

The Online Learning Self-Efficacy Scale (OSES)
instrument was adapted from the Online Learning
Value and Self-Efficacy Scale developed by Artino
in 2008. The instrument underwent cross-cultural
adaptation before use. The main instrument consists
of 27 items, including 18 items that measure the
value of online learning and 9 items that measure
the students’ self-efficacy level in online learning. For
this study, only the 9 items measuring the students’
self-efficacy level were used to develop the ‘self-
efficacy scale on online learning’ questionnaire. This
scale used a 7-point Likert scale, where 1 represents
“strongly disagree” and 7 represents “strongly
agree.” The scale is divided into three dimensions
— strength, generality, and magnitude — each
consisting of 3 items. To determine the overall
self-efficacy score, the scores from all 9 items are
summed, resulting in a total score ranging from 9
to 63. This total score is categorized into levels of
self-efficacy: scores from 9 to 27 indicate low self-
efficacy, 28 to 45 signify moderate self-efficacy, and
46 to 63 reflect high self-efficacy. Each dimension
is scored by summing the 3 items associated with
a given domain, with the scores then categorized
into low, moderate, and high based on dividing the
possible range into three equal parts (low: 3 — 8;
moderate: 9 — 14; high: 15 — 21). The interpretation
of the score is that higher scores indicate higher
self-efficacy. A validity test was conducted involving
six experts, selected based on their expertise in
developing the learning processes in nursing and
technology and e-learning programs (Yusoff, 2019).
The results of the validity test showed an index value
of 0.93. A reliability test was also conducted on the
research instrument with 33 professional students
(Wahyuningrum et al., 2021). The results of the
analysis showed a Cronbach’s alpha value of 0.72,
indicating that the instrument was valid and reliable
for use in research.

Data collection
The data collection technique used by the researcher
was a questionnaire made using a Google Form.

The Google Form contained questions related to
the respondent’s characteristics, such as their full
name, class year, age, gender, and attitude towards
participating in synchronous online learning, as
well as core questions from the SDLRS and OSES
instruments. After all respondents had completed
the questionnaire and confirmed receipt of the
completed questionnaire via email, the researcher
closed the survey. During the data collection, the
researcher monitored the Google Form database
to ensure that the number of respondents met
expectations, that all answers from the respondents
were complete, and that each respondent’s answer
to each question was valid.

Data analysis

The data collected in this study was analyzed
using the IBM SPSS software package, version
26 (IBM, 2019). To verify the normality of the data,
the Kolmogorov-Smirnov test was employed. The
categorical data was presented using numbers
and percentages, while the quantitative data was
described using means and standard deviations. In
this study, categorical data included the demographic
variables including gender and year of study.
Numerical data comprised the primary outcomes
of the research, specifically self-directed learning
readiness (SDLR) and self-efficacy (SE). Both SDLR
and SE were measured as continuous scores. The
level of significance for the results obtained was
set at <0.05. Additionally, the Pearson correlation
coefficient was used to determine the relationship
between the two normally distributed quantitative
variables. This statistical method measures the
strength and direction of a linear relationship
between two variables, providing valuable insights
into the associations between them.

Ethical consideration

In this study, the researchers adhered to research
ethics with the primary goal of protecting the rights
and well-being of the research subjects. As an
ethical requirement, the data collection was only
conducted after receiving approval from the ethics
committee of the Faculty of Medicine, Public Health,
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Figure 1. Correlation between self — directed learning readiness and self — efficacy during synchro-
nized learning

and Nursing at Universitas Gadjah Mada — Dr.
Sardjito General Hospital Yogyakarta. This research
received ethical clearance from the Medical and
Health Research Ethics Committee (MHREC) of
FMPHN UGM, as indicated by clearance number
KE/FK/1041/EC/2022.

Results

Characteristics of the respondents
According to Table 1, this study had a total of 188
respondents. The respondents were from three
different grade years: 59 students (31.4%) from
third year, 62 students (33%) from second year, and
67 students (35.6%) from first year. The majority of
the respondents were aged between 20-22 years
(72.3%), with a mean age of 20.12 (0.91) years old.
The majority were female, coming to a total of 176
students (93.6%).

Self — directed Learning Readiness

According to Table 2, the majority of nursing students
(72.9%) exhibited a moderate level of self-directed
learning (SDL) readiness, with 137 respondents
falling into this category. In contrast, 23 nursing
students (12.2%) demonstrated a high level of
SDLR, while 28 nursing students (14.9%) exhibited
a low level of SDL readiness. The data suggests that
the distribution of SDLR among the nursing students

is skewed towards the moderate level.

Nursing students’ self — efficacy during
synchronous learning

Table 3 presents the mean score of self—efficacy
among nursing students during synchronous
learning, categorized by domain. The strength
domain exhibited the highest mean score (15.05 £
2.98), indicating a high level of self-efficacy in this
domain. The generality and magnitude domains
demonstrated moderate levels of self-efficacy,
with mean scores of 14.13 + 2.31 and 9.96 + 3.04,
respectively. Overall, the mean score for self-
efficacy among nursing students was 39.13 + 6.88,
indicating a moderate level of self-efficacy across all
domains.

The correlation between self—directed
learning readiness and self—efficacy during
synchronous learning

As shown in Table 4, a significant positive correlation
was observed between SDLR and self-efficacy
among nursing students during synchronous learning
(r=0.298, p < 0.001), highlighting that students who
are more prepared for self-directed learning tend to
also possess higher self-efficacy. This correlation,
while statistically significant, is considered weak
to moderate in strength based on the common
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interpretations of correlation coefficients. The r-value
of 0.298 indicates a modest positive relationship
between SDLR and self-efficacy. This suggests
that while there is a connection between these two
variables, other factors likely contribute to both
SDLR and self-efficacy. Furthermore, weak positive
correlations were found between each domain
(strength, generality, and magnitude) of self-efficacy
and SDLR, with all domains exhibiting a correlation
value of 0.259 (p < 0.001). These r-values also
indicate weak relationships, suggesting that while
strengthening both SDLR and self-efficacy could be
beneficial for the students’ learning success, other
factors likely play significant roles in determining
these outcomes.

Discussion

The present study aimed to investigate the SDLR
and self-efficacy among nursing students during
synchronous learning. The results revealed
that the majority of nursing students exhibited a
moderate level of SDLR, with a smaller proportion
demonstrating high or low levels of readiness.
In terms of self-efficacy, the nursing students
demonstrated moderate levels across all domains,
with the strength domain exhibiting the highest mean
score. Asignificant positive correlation was observed
between SDLR and self-efficacy, suggesting that
higher levels of SDLR are associated with higher
levels of self-efficacy among this population.

The majority of nursing students exhibited a
moderate level of SDLR, indicating that they possess
some degree of autonomy and motivation to engage
in self-directed learning. However, there is still room
for improvement, as a smaller proportion of students
demonstrated high levels of SDLR. In terms of self-
efficacy, nursing students demonstrated moderate
levels across all domains, with the strength domain
exhibiting the highest mean score. This suggests
that nursing students have a moderate level of
confidence in their ability to perform tasks and
achieve their goals during synchronous learning.
The significant positive correlation observed
between SDLR and self-efficacy further supports the
importance of these factors in the success of nursing
students during synchronous learning. This is in line
with a previous study that examined the relationship
between self-directed learning readiness and online
learning self-efficacy among undergraduate nursing
students in Saudi Arabia. The findings of this study
can be used to develop interventions to improve the
students’ self-directed learning readiness and online
learning self-efficacy, which can ultimately lead to
better academic performance, self-confidence and
success in online learning environments (Broadbent
& Poon, 2015; Harjanto et al., 2023; Idrizi et al.,
2021).

A recent study investigated the efficacy of
online-synchronous clinical simulation in relation to
the learning and performance of medical students
and the management of patients with COVID-19 in

simulation centers in three Latin American countries
(Diaz-Guio et al., 2021). The study found that online-
synchronous clinical simulations improved the
students’ knowledge, skills, and attitudes regarding
the care of patients with COVID-19. Another study
explored the implementation of active learning
methods by nurse educators in undergraduate
nursing students’ programs (Pivac et al., 2021). The
study revealed that the use of various active learning
methods in simulation settings improved the nursing
students’ critical thinking and communication skills.
These studies suggest that synchronous learning
and active learning methods can be beneficial
for nursing education, as they can foster the
development of SDLR and self-efficacy among
nursing students (Geng et al.,, 2019). However,
these studies also have some limitations, such as
the small sample size, the cross-sectional design,
and the reliance on self-reporting measures. More
research is needed to examine the effectiveness
and best practices of synchronous learning and
active learning methods in nursing education, as
well as other disciplines that require high levels of
SDLR and self-efficacy.

Self-directed learning and self-efficacy can foster
learner engagement, motivation, and satisfaction
in synchronous learning, which are crucial for
achieving positive learning outcomes. Engaged
learners are more likely to participate actively and
interactively in synchronous learning activities,
such as lectures, discussions, and assignments.
Motivated learners are more likely to persist and
complete their synchronous learning courses.
Satisfied learners are more likely to enjoy and
appreciate their synchronous learning experiences.

Nursing educators can promote self-efficacy and
self-directed learning readiness among students in
several ways. One effective method is through the
use of blended learning, which combines face-to-
face instruction with online learning (Geng et al.,
2019). This approach has been shown to improve
the students’ social involvement in the class and
enhance their teaching presence. Prior training
in learning technologies can also help to enhance
student self-efficacy and self-directed learning
readiness (Geng et al., 2019; Jowsey et al., 2020).
Another way to promote self-efficacy and self-
directed learning readiness among nursing students
is by providing them with opportunities to engage
in self-directed learning activities. This can be
achieved by teaching self-directed learning skills to
the students via training courses (Nazarianpirdosti
et al.,, 2021). Self-directed learners control their
learning experiences using a variety of cognitive
or metacognitive strategies that lead to active
participation in the learning process (Helen &
Lorraine, 2012). In addition, nursing educators can
promote self-efficacy among students by providing
positive reinforcement and encouragement (Aras
& Ciftci, 2021). Verbal persuasion from teachers
is an important source of self-efficacy in nursing
education, and can help to boost the students’
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confidence in their abilities and motivate them to
achieve their goals (Harjanto et al., 2023; Robb,
2012).

Implications for practice

The implications of these findings are that
synchronous learning could be a beneficial mode
of delivery for nursing education as it could foster
the development of SDLR and self-efficacy among
nursing students. SDLR and self-efficacy are
important competencies for nursing professionals,
as they enable them to cope with the changing
demands and challenges of the healthcare
environment, and to pursue lifelong learning
and career development. By enhancing these
competencies, synchronous learning could improve
the quality and outcomes of nursing education and
practice. The findings also suggest that instructors
should consider the individual differences in SDLR
and self-efficacy, and provide appropriate feedback
and support to facilitate learning.

Our study findings indicate that synchronous
online learning is a highly effective modality for
nursing education, particularly when fostering SDLR
and self-efficacy among students. This approach
allows for real-time interactions and immediate
feedback, creating an environment that closely
mirrors the collaborative and interactive nature of
clinical practice. Synchronous learning promotes
active engagement and helps nursing students
develop confidence in their ability to participate in
discussions, solve problems collaboratively, and
apply theoretical knowledge to practice. These
findings align with the prior research demonstrating
that synchronous online sessions enhance
interpersonal communication and engagement,
both of which are critical for nursing competencies
(Fabriz et al., 2021; Nwamu & Ni, 2023).

Additionally, our study supports the notion

that synchronous learning, when implemented
with appropriate instructional strategies and
technological support, is comparable to and

even more effective than traditional face-to-face
learning in certain areas. This is particularly true
when synchronous sessions are structured to
include active learning components, such as live
case studies or simulations. The combination of
immediacy and interaction in synchronous learning
provides a unique advantage for nursing students,
enabling them to develop critical skills in a controlled
yet dynamic, environment (Fabriz et al., 2021).
Based on these findings, synchronous learning can
be considered one of the best methods for nursing
education, although its success relies on effective
design, instructor preparedness, and institutional
support (Nwamu & Ni, 2023).

Furthermore, the findings could inform future
research on the effectiveness and best practices
for synchronous learning in nursing education, as
well as other disciplines that require high levels
of SDLR and self-efficacy. Future studies should
be also considered to explore the impact of other

factors, such as motivation and learning styles,
and to conduct longitudinal studies to examine
the changes in self-directed learning readiness
and online learning self-efficacy over time among
nursing students.

Conclusion

In conclusion, this study found that the sample
of nursing students exhibited moderate levels
of self-directed learning SDLR and self-efficacy
during synchronous learning. A smaller proportion
of students demonstrated high and low levels
of SDLR. The strength domain had the highest
mean score among all domains of self-efficacy.
A significant positive correlation was observed
between SDLR and self-efficacy, indicating that
higher levels of SDLR are associated with higher
levels of self-efficacy. These findings suggest that
promoting SDLR may enhance the self-efficacy
found among nursing students in synchronous
learning environments.
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Abstract

Background: Prolonged mechanical ventilation in ICU patients increases
mortality risk and length of stay. Ineffective weaning can exacerbate the
patient's condition and further elevate mortality risk due to hypoxemia-
induced cellular damage, contributing to ICU overcrowding.

Purpose: This study investigates the effect of lateral positioning on oxygen
saturation in ICU patients undergoing mechanical ventilator weaning.
Methods: A randomized controlled trial (RCT) with block randomization was
conducted, enrolling 60 participants assigned to either the intervention group
(n = 30) or the control group (n = 30). The intervention group received 5%
FiO, and was repositioned every two hours (right lateral, supine, left lateral),
whereas the control group remained supine with 5% FiO,. Oxygen saturation
(Sa0,) was measured using pulse oximetry before and after the intervention.
As the data were not normally distributed, the Mann-Whitney U test was
used to compare SaO, changes between groups, with statistical significance
setat p < 0.05.

Results: Baseline characteristics, including age, gender, and ventilator
duration, were comparable between groups (p > 0.05). The median increase
in Sa0, was 6% (IQR: 1-8%) in the intervention group and 1% (IQR: 0-3%)
in the control group, with a significant between-group difference of 5% (p <
0.001). A large effect size (n? = 0.68) indicated a substantial impact of lateral
positioning on Sa0,,.

Conclusions: Lateral positioning significantly improves oxygen saturation
in ICU patients undergoing ventilator weaning, potentially reducing
complications associated with prolonged mechanical ventilation.

Keywords: critical patients; lateral position; mechanical ventilation; oxygen
saturation

Introduction

Most intensive care unit (ICU) patients require mechanical ventilation (MV)
due to their inability to breathe independently (Adamski, 2015). However,
prolonged MV use increases the risk of mortality, extended hospital stays,
therapy-related complications, and a decline in post-treatment functional
activity (Marik, 2015). Weaning from MV is essential for restoring spontaneous
breathing and can be performed gradually or abruptly. Successful weaning is
sustaining spontaneous breathing without MV support for at least 48 hours
while maintaining normal oxygen saturation levels (Morton et al., 2016;
Othman, 2017).

Oxygen saturation (Sa0,), the percentage of oxygen-bound hemoglobin,
typically ranges from 95% to 100% (Hafen & Sharma, 2022). Various factors
influence SaO, levels during weaning, including age, gender, Glasgow
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Coma Scale (GCS) score, oxygen therapy, fraction
of inspired oxygen (FiO,), positive end-expiratory
pressure (PEEP), airway clearance, circulatory
status, and activity level (Annesi et al., 2017; Kozier
et al.,, 2012). Weaning failure is often associated
with hypoxemia, which can lead to cellular injury,
organ dysfunction, and an increased burden on
ICU resources (Marik, 2015). One of the primary
contributors to weaning failure is an imbalance
between the respiratory muscle workload and
weakness (Adamski, 2015).

Positioning plays a crucial role in enhancing
respiratory muscle function and improving
oxygenation. Studies suggest that lateral positioning
can reduce the work of breathing and optimize
diaphragmatic movement (Pujiati, 2019; Mezidi
& Guérin, 2018; Patel et al., 2022). Additionally, it
enhances pulmonary circulation, facilitating better
oxygen binding to hemoglobin (Clarissa, 2019;
Banasik, 2010). However, previous studies on
lateral positioning and oxygenation have yielded
inconsistent findings, potentially due to sample
characteristics, underlying health conditions, and
intervention duration variations. Some studies
reported no significant changes in oxygen saturation
(Agustina et al., 2021; Ferrando et al., 2020) others
observed improved arterial oxygenation (PaQ,) in
patients with acute respiratory distress syndrome
(ARDS) (Hartanto, 2021).

To address these inconsistencies, this study
investigates the effect of lateral positioning on
oxygen saturation in ICU patients undergoing
ventilator weaning. Unlike previous research, this
study continuously monitors patients for 24 hours
while implementing positional changes every
two hours (right lateral, supine, and left lateral).
Recent studies have highlighted the role of lateral
positioning in improving oxygenation in critically ill
patients (Hassan & Baraka, 2021; Sunaina et al.,
2022). Supporting the rationale for this investigation.
Furthermore, a preliminary study conducted in
the ICU of Margono Soekarjo Hospital found that
74.34% of 1,085 patients required MV; however, the
impact of lateral positioning on oxygen saturation
remains unclear. Therefore, this study aims to
provide stronger clinical evidence regarding the
role of lateral positioning in optimizing oxygenation
during the weaning process.

Materials and Methods

Design

This study utilized arandomized controlled trial (RCT)
with a pre-test and post-test control group design.
This approach directly compared the intervention
and control groups by measuring key variables
before and after the intervention. Including pre- and
post-test assessments enhanced the study’s ability
to evaluate the intervention’s effectiveness while
reducing potential confounding factors.

Sample and Setting

Data was collected from April to May 2021 in the
Intensive Care Unit (ICU) of Prof. Dr. Margono
Soekarjo Hospital, Purwokerto, Central Java,
Indonesia. The inclusion criteria for participants
were as follows: ICU treatment for more than 48
hours, undergoing the weaning process, aged
20-60 years, stable hemodynamic status, Glasgow
Coma Scale (GCS) score above 8, and a positive
end-expiratory pressure (PEEP) value between 6
and 10 cm H,O. Patients were excluded if they were
terminally ill or had spinal disorders, pulmonary
diseases, or anemia. Participants were withdrawn
from the study if they experienced hemodynamic
instability, cardiac electrical disturbances, or chose
to discontinue participation.

Sample Size Calculation

The sample size was determined using the formula
for an unpaired comparative analytical study with
two groups, which is commonly used in experimental
research to ensure sufficient statistical power for
detecting significant differences (Dahlan, 2017). The
formula used was:

[2a+25] % S\*
ny=n, =2x| ——
Xy — Xz

([1.95+ 1.28] x3.14)2
ny =iy = 2x

3
10.2}°
m =ny =2x| ——

3
fy =ny = 23
Description
n1=n2 : Minimum sample size
Za : Type | error (1.96)
ZB : Type Il error (1.28)
S : Pooled standard deviation from related

studies (3.14) (Apriliawati, 2017)
x1-x2  : Minimum clinically significant change in
Sa0, (3) (Kristiani et al., 2020)

Based on this calculation, the minimum required
sample size per group was 23 participants. To
account for an estimated 10% dropout rate, the
sample size was adjusted to 26 participants per
group. However, due to the availability of eligible
patients during recruitment, an additional four
participants were included in each group, resulting
in a final total of 30 participants per group.

Increasing the sample size beyond the
initially calculated minimum is a common practice
in experimental research. This enhances the
robustness and generalizability of findings, reduces
the risk of Type Il errors, and increases the precision
of effect estimates. A larger sample size strengthens
statistical power, ensuring more reliable and valid
conclusions (Heriansyah et al., 2022; Kristiani et al.,
2020; Syahran et al., 2019).
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Figure 1. Respondent Selection Chart (CONSORT DIAGRAM)

Participant Selection and Randomization
Out of 100 ICU patients screened, only 60 met the
inclusion and exclusion criteria. These patients
were randomly assigned to either the intervention
or control group, with 30 participants in each group.
The selection process is illustrated in Figure 1.

Eligible ICU patients were selected based on the
inclusion and exclusion criteria. Informed consent
was obtained from their families, and if consent was
given, patients were assigned a label number based
on their admission sequence (1 to 60).

Participants were allocated using a block
randomization system to ensure equal distribution
and maintain balance across groups. A computer-
generated randomization list was used for
unbiased allocation. To minimize selection bias,
an independent research assistant who was not
involved in intervention administration or outcome
assessment conducted the randomization.

Due to the nature of the intervention (patient
positioning), blinding participants and intervention
providers was not feasible. However, single blinding

was implemented, ensuring that data analysts
remained blinded to group assignments to minimize
bias in outcome analysis. This methodological
approach enhances the internal validity and reliability
of the study’s findings (Purnawan et al., 2022).

Intervention

The study was conducted with the support of six
trained research assistants, all ICU nurses holding
basic ICU training certifications. These assistants
were assigned across three shifts—morning,
afternoon, and night—with two assistants per shift.
Their primary responsibilities included repositioning
patients every two hours and recording pre- and
post-intervention oxygen saturation levels.

Lateral positioning was adjusted between 30°
and 45°, depending on each patient’s response and
tolerance. The positioning sequence consisted of
right lateral, supine, and left lateral positions, each
maintained for two hours and systematically rotated
over 24 hours.

To ensure consistency in oxygen saturation
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measurements across shifts, the Intraclass
Correlation Coefficient (ICC) was calculated,
yielding a reliability score of 0.80. This result
indicates a high level of agreement among
research assistants conducting measurements
during morning, afternoon, and night shifts. A single
designated researcher measured each patient’s
oxygen saturation to standardize data collection
further and minimize inter-observer variability.
Oxygen saturation was measured using pulse
oximetry devices connected to bedside monitors.
All ICU equipment, including pulse oximeters,
underwent routine calibration every six months
as part of a validity and quality control protocol.
These measures ensured data collection accuracy,
precision, and consistency throughout the study.
The intervention and control groups received
the same fraction of inspired oxygen (FiO,) at

5% throughout the study. Each participant in
the intervention group underwent systematic
repositioning every two hours over 24 hours, totaling
eight positional changes (alternating between left
lateral, supine, and correct lateral positions)—this
structured intervention aimed to optimize respiratory
muscle function and improve oxygenation through
consistent mechanical stimulation. The total
intervention period spanned six weeks, allowing for
the sequential enroliment of eligible patients.

In contrast, the control group received standard
ICU care alongside 5% FiO, oxygen administration.
Standard therapy included routine pharmacological
and non-pharmacological treatments, with positional
changes occurring only as part of routine nursing
care, such as during hygiene procedures (e.g.,
bathing). This approach ensured uniformity in
standard care while maintaining a clear distinction
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between the control and intervention groups.

Both groups underwent hemodynamic monitoring
every two hours, including assessments of heart
rate (HR), respiratory rate (RR), blood pressure
(BP), mean arterial pressure (MAP), and oxygen
saturation (Sa0,). Suctioning was performed when
necessary, based on clinical indicators such as
audible secretions, declining oxygen saturation, or
increased respiratory effort.

Throughout the study, no participants dropped
out due to adverse events such as hemodynamic
instability, vomiting, hypoxia, or a decline in
Glasgow Coma Scale (GCS) score. This ensured
the uninterrupted completion of the study protocol
as planned.

Variables

This study examined two primary variables: the
independent variable—lateral positioning—and the
dependent variable—oxygen saturation (SaO,).
The primary objective was to evaluate the effect
of positional changes on ICU patients’ oxygen
saturation levels.

Oxygen saturation was measured using a
calibrated pulse oximeter (CMS50N Contec, Omron)
to ensure accuracy and reliability. Measurements
were taken every two hours throughout the 24-hour
intervention period, with the highest recorded value
in each session used for analysis. The pulse oximeter
was recalibrated before each use according to the
manufacturer’s guidelines to maintain measurement
precision.

Participants in the intervention group underwent
systematic  repositioning every two hours,
alternating between left lateral, supine, and correct
lateral positions. In contrast, the control group
remained in the supine position. This intervention
aimed to enhance respiratory function and optimize
oxygenation. The dependent variable, oxygen
saturation, was analyzed to assess the impact of
these positional changes, providing insights into
the relationship between patient positioning and
oxygenation levels.

Data Collection

Oxygen saturation was measured at two key time
points: before (pre-intervention) and after 24 hours
(post-intervention). This measurement strategy was
chosen to evaluate the cumulative effect of lateral
positioning on oxygen saturation over 24 hours,
rather than capturing short-term fluctuations that
might occur with each position change.

Frequent measurements every two hours
were deemed unnecessary, as previous studies
suggest that oxygen saturation changes induced by
positional adjustments do not significantly fluctuate
within short intervals, particularly when assessing
cumulative effects over an extended period. After
the post-intervention measurement, patients in the
control group were repositioned every two hours as
part of standard ICU care.

A senior ICU nurse, who also served as an

assistant researcher at Prof. Dr. Margono Soekarjo
Hospital in Purwokerto, conducted data collection,
ensuring consistency and reliability in data
acquisition.

Data Analysis

Non-parametric data, such as age and duration
of mechanical ventilator use, were reported as
median and interquartile range (IQR). In contrast,
categorical data, such as sex, were presented as
frequency distributions. A chi-square test was used
to assess the homogeneity of age and sex between
groups, whereas the Levene test was applied to
compare variance in mechanical ventilator duration.
Since all 60 randomized participants completed
the study without dropouts, statistical analyses
were conducted using a per-protocol approach.
Differences in oxygen saturation before and after
the intervention within each group were analyzed
using the Wilcoxon test. At the same time, between-
group comparisons were performed using the
Mann-Whitney test due to non-normally distributed
data (Dahlan, 2019).

The effect size of oxygen saturation improvement
was calculated using eta squared (n?) to determine
the magnitude of the intervention effect. The eta
squared value was computed using the formula
available at https://www.psychometrica.de/effect_
size.html. All statistical analyses were conducted
using SPSS version 26.

Ethical Clearance

This study was approved by the Health Research
Ethics Committee of a government-based hospital
in Central Java, Indonesia, in 2022 (No: 420/15533).
It was conducted using the principles outlined in the
Helsinki Declaration. Participants were selected
based on well-defined inclusion and exclusion
criteria, and informed consent was obtained to
ensure that participants and their families fully
understood the study’s objectives, procedures, and
potential risks.

Patient safety was a priority, and ICU protocols
for patient positioning were strictly adhered to.
Continuous monitoring and necessary adjustments
were made to minimize potential risks associated
with repositioning. Research assistants, who were
thoroughly trained in the study protocol, worked
under supervision, and scheduled breaks were
provided to ensure their well-being during the 24-
hour observation period. These measures ensured
compliance with ethical standards and safeguarded
study participants and research personnel.

Results

The demographic and clinical characteristics
analysis, including age, duration of mechanical
ventilator use, and sex distribution, revealed no
significant differences between the intervention and
control groups. The statistical results demonstrated
p-values of 0.77 for age, 0.06 for ventilator duration,
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and 0.17 for sex distribution, confirming the
homogeneity of both groups in these variables.

The pre- and post-intervention SaO, levels
in both groups were analyzed using the Mann-
Whitney test, with the results presented in Figure
2. The analysis indicated a significant increase
in the median SaO, levels in both the intervention
and control groups (p < 0.001). The intervention
group exhibited a 5% increase in SaO,, while
the control group demonstrated a 2% increase.
Although both groups showed statistically significant
improvements, a clinically meaningful change in
Sa0, was observed only in the intervention group.
A change in SaQ, is considered clinically significant
in critically ill patients if it exceeds 3% (Kristiani et
al., 2020).

The between-group comparison of SaO,
improvements was also conducted using the
Mann-Whitney test, as shown in Figure 3. The
results revealed a statistically significant difference
in the increase in Sa0, between the two groups
(p < 0.001). The median SaO, increase in the
intervention group was 5% higher than in the control
group. Furthermore, the effect size, indicated by n?
=0.68, suggests that lateral positioning substantially
improved SaO, levels among ICU patients
undergoing ventilator weaning. This 5% increase
is clinically significant, as previous studies have
established that a minimal change of 3-5% in Sa0,
is clinically meaningful (Kristiani et al., 2020).

Discussion

This study’s findings indicate that the intervention
and control groups had comparable characteristics
in terms of age, gender, and duration of mechanical
ventilator use. These factors are known to influence
oxygen saturation and the success of ventilator
weaning in ICU patients. Age, for example, affects
pulmonary capacity, alveolar surface area, and
diffusion capacity, all of which tend to decline with
aging, impacting oxygenation and the likelihood of
successful weaning (Yuswandi et al., 2020; Hakim et
al., 2022). The influence of age on oxygen saturation
is particularly pronounced in individuals with
systemic disorders (Colodny, 2001). Additionally,
gender differences play a role, as critically ill female
patients tend to exhibit a leftward shift in the oxygen
dissociation curve (ODC), allowing for better oxygen
saturation at lower partial pressures of oxygen
(Annesi et al., 2017; Yasseen et al., 2023). The
duration of mechanical ventilation is another critical
factor, as prolonged ventilator use increases the risk
of complications that may hinder successful weaning
(Elbaradey et al., 2015). However, homogeneity
testing confirmed that these variables were evenly
distributed across both groups, ensuring they did
not introduce bias into the study results.
Effect of Lateral Positioning on Oxygen Saturation
The Wilcoxon test results indicated a significant
increase in Sa0, in both groups, likely due to the
administration of 5% FiO,, which was provided to

prevent hypoxia during the weaning process. The
additional oxygen supply enhanced hemoglobin
oxygen binding and facilitated systemic oxygen
distribution (Morton et al., 2016).

However, the Mann-Whitney test revealed a
significantly more significant increase in Sa0, in the
intervention group compared to the control group.
This difference can be attributed to the combined
effects of FiO, supplementation and the lateral
positioning intervention. The lateral position has
been shown to enhance respiratory muscle strength,
improve lung capacity, and facilitate adequate
oxygenation in patients on mechanical ventilation
(Yuswandi et al., 2020).

Lung capacity plays a crucial role in oxygenation,
as increased lung volume allows for greater
hemoglobin binding capacity, ultimately improving
oxygen saturation (Kozier et al., 2012; Yuswandi et
al., 2020). This study’s findings align with previous
research demonstrating that lateral positioning
significantly increases PaO, compared to the supine
and semi-Fowler positions (Mahvar, 2012; Tongyoo
et al., 2006). Furthermore, lateral positioning has
been associated with improved respiratory function
and reduced respiratory muscle workload, potentially
shortening the duration of mechanical ventilation
in critically ill patients (Pujiati, 2019; Lai et al,,
2016; Lin & Lin, 2012). Experimental studies have
also reported that lateral positioning significantly
enhances animal models’ partial oxygen pressure
(Pa0,) (Tongyoo et al., 2006).

Physiological Mechanisms Underlying
Lateral Positioning
Lateral positioning improves oxygenation by

preventing airway collapse, a common issue
in supine patients due to gravitational effects
(Stanchina et al., 2003). Additionally, studies have
shown that functional residual capacity (FRC) is
significantly greater in the lateral than the supine
position, providing a better opportunity for gas
exchange (Pinna et al., 2015). The lateral position
also enhances pulmonary perfusion, optimizing
oxygen transport in the alveoli and improving overall
oxygenation (Hewitt et al., 2016).

Beyond respiratory benefits, lateral positioning
positively influences cardiovascular function by
optimizing cardiac output and reducing cardiac
workload (Hewitt et al., 2016). This effect is crucial,
as optimal cardiac performance supports efficient
oxygen delivery to tissues (Aries et al., 2012).
Previous studies have confirmed lateral positioning
significantly increases PaO, in mechanically
ventilated patients (Karmiza et al., 2014). This
improvement is likely due to an increased cardiac
index, which enhances oxygen distribution to body
cells (Thomas et al., 2007).

Study Limitations

This study has several limitations that should be
acknowledged. First, the randomized controlled
trial (RCT) protocol was not registered, which
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may impact transparency and reproducibility.
Future research should prioritize trial registration
to enhance study credibility. Second, hemoglobin
(Hb) levels, influencing SaO,, were not analyzed
as a potential confounding factor. However, anemia
was included as an exclusion criterion to mitigate
this limitation, ensuring that all participants had
adequate Hb levels for effective oxygen transport.
Third, while designed to optimize lung recruitment
and oxygenation, the two-hourly repositioning
protocol increased nursing workload and may have
impacted patient comfort, particularly during night
shifts. Frequent repositioning could disrupt sleep,
which is essential for ICU recovery. Future studies
should explore alternative repositioning schedules
that balance oxygenation benefits with patient
comfort and sleep preservation, ensuring a more
patient-centered approach to ICU care.

Conclusions

This study demonstrates that a structured two-
hourly lateral repositioning protocol significantly
improves oxygen saturation (SaQ,) in ICU patients
undergoing weaning from mechanical ventilation.
The intervention group experienced a clinically
meaningful increase in SaO, compared to the
control group, highlighting the beneficial effects of
lateral positioning on oxygenation. These findings
support the integration of systematic repositioning
into ICU care protocols to optimize oxygenation and
facilitate the weaning process.
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Abstract

aysia

Background: Shared breastmilk has been a longstanding tradition in many
cultures throughout history through wet nursing, cross nursing, and the
donation of expressed breastmilk to a milk bank. However, social media
has introduced some new dynamics to this practice, making it more visible
and accessible; and it is known as milk-sharing. Research on milk sharing
is still in its infancy and focused on western perspectives. Therefore, the
sociocultural dimensions of milk sharing have not been adequately explored
across different settings and cultures.

Purpose: This qualitative study aims at understanding the milk-sharing
experiences among donor and recipient mothers in Malaysia.

Methods: We conducted a social media analysis on milk-sharing postings
from four Facebook Groups Pages. This was followed by a detailed
exploration of individual experiences throughout the milk-sharing journey
using a semi-structured, online interview with thirty mothers. Thematic
analysis was applied in the data analysis process using ATLAS.ti 9 software.
Results: A total of 252 postings were retrieved from four Facebook Groups
Pages. Of these, 151 postings referred to donating milk, 70 referred to
requesting milk, and 31 focused on issues related to milk-sharing. Thirty
mothers with various milk-sharing experiences were involved in this study.
Fifteen donors, six recipients, and nine fell into both categories. The mothers
in the study had an average age of 32.9 years and the majority were Malay.
In terms of their relationship with the infants, 93.3% were biological mothers
with the majority having two to five children. Thematic analysis identified four
themes: 1) point of reference, 2) altruism for mutual benefit, 3) faith and 4 )
challenges and problem-solving methods.

Conclusion: Milk sharing is a personal and sociocultural-bounded practice
where mothers negotiate their understanding of the need to breastfeed and
the use of donated breastmilk. Despite its specific focus on the Malaysian
context, this research offers a complementary understanding of milk sharing
within a non-Western framework and transferable to similar sociocultural
backgrounds. The findings are important for intercultural nursing and
midwifery practice, where nurses can incorporate sociocultural perspectives
into breastmilk donation initiatives to increase public acceptance.

Keywords: altruism; Asia; breastfeeding; human milk; social media

Introduction

Technological advances have greatly transformed the traditional practice
of wet nursing into modern milk sharing. While wet nursing was commonly
practiced among family members or close friends and involved direct
breastfeeding, modern milk sharing often takes place between donors and
recipients who do not know each other personally. With the widespread use
of smartphones and the growing influence of social networking sites such as
Facebook, this practice has become more accessible and publicly visible.
This evolution challenges earlier understandings that viewed wet nursing
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as a private arrangement limited to family and close
friends (Thorley, 2011).

Although milk sharing has sparked debates
over safety, quality, and ethics, demand for donor
breastmilk continues to rise globally (Vogel, 2011).
The limited access to human milk banks in many
countries, compounded by strict operational
procedures, has led some mothers to seek
alternatives such as peer-to-peer milk sharing
(Gribble, 2014; McCloskey & Karandikar, 2018;
Perrin et al., 2016). Additionally, the existence
of active online support groups can significantly
influence maternal decision-making and increase
participation in milk-sharing activities (Akre et al.,
2011).

Despite growing global interest in milk sharing,
the literature remains dominated by research rooted
in Western perspectives—mainly from the United
States, Canada, Australia, and parts of Europe
and Turkey (Jamil et al., 2021). These studies
provide valuable insights but often overlook the rich
cultural, religious, and social complexities that may
shape milk-sharing experiences in other settings.
This presents a significant gap in the literature
and highlights an urgent need for more culturally
specific research; especially in Southeast Asian
countries like Malaysia, where breastfeeding and
infant feeding practices are deeply intertwined with
spiritual and sociocultural values.

Malaysia offers a unique context with its multi-
ethnic population and diverse religious traditions,
especially Islam, which introduces important
religious implications to the practice of using donated
milk. For example, the Islamic concept of milk
kinship establishes familial bonds between donor
and recipient families, thereby affecting issues such
as marriage permissibility and legal guardianship
(Bensaid, 2021). These religious considerations,
alongside traditional customs and evolving maternal
norms, make milk-sharing in Malaysia a culturally
sensitive and complex practice.

To date, empirical research on milk sharing in
Malaysia remains scarce. While historical accounts
highlight the normative use of donated breastmilk
prior to the introduction of formula (Mohamad et
al., 2013), contemporary experiences—particularly
those influenced by digital platforms—remain
underexplored. Without a clear understanding of
how Malaysian mothers navigate milk-sharing in the
context of cultural expectations and religious beliefs,
healthcare providers and policymakers may struggle
to offer appropriate guidance or support.

This qualitative study addresses that gap by
examining the milk-sharing experiences among
donor and recipient mothers in Malaysia, with a
focus on how sociocultural and religious values
influence their decisions. The findings contribute
to a more inclusive and localized understanding
of milk-sharing practices, and they are essential
for developing culturally sensitive guidelines and
interventions that align with Malaysian mothers’

lived experiences and beliefs. Lessons learned from
this practice can also be transferred to the context
of breastmilk donation. Understanding how mothers
negotiate cultural, religious, and emotional aspects
of milk sharing can inform the design of culturally
appropriate breastmilk donation systems, improve
public acceptance, and support policy development
for human milk banking in Malaysia and similar
settings.

Materials and Methods

Design

This research used constructivist approach, focusing
on mothers in Malaysia who have either donated or
received breastmilk through social media. A multiple
case study design was chosen to explore diverse
milk-sharing experiences among donor and recipient
mothers on Facebook, enabling in-depth, contextual
comparisons across individual cases. There
were two main phases to this study: (1) Phase 1:
Analyzed posts from four Facebook Groups Pages
related to breastfeeding and milk-sharing. (2)Phase
2: Conducted online interviews with 30 mothers to
explore their personal experiences.

Sample and setting

Facebook was selected as the primary platform for
this study because modern milk-sharing practices
often emerge and operate through online social
networks, rather than traditional, face-to-face
arrangements. With the limited availability of formal
milk banks and growing demand for donor milk,
many mothers turn to the internet to find, connect,
and communicate with other mothers. In Malaysia,
Facebook is the most widely used platform among
women of childbearing age.

The researchers decided to target communities
of shared interest or Facebook Groups Pages as it
corresponded to the research topic as recommended
Marks et al. (2017). These support groups
were identified using predetermined keywords;
“breastfeeding” and “breastmilk donation” in both
Malay and English, using the Facebook search
engine (See supplementary material 1). These
processes resulted in four Facebook Groups Pages
that then included as data sources.

For phase two, participants were purposively
selected to ensure they had relevant experiences.
The inclusion criteria for the mothers were; (1)
Malaysian woman, (2) aged more than 18 years old,
(3) experience as either a donor mother or a recipient
mother, and (4) the donated breastmilk was used for
feeding purposes. The exclusion criteria were; (1)
unable to speak Malay or English, (2) unreachable
via online methods, and (3) the mother had an
existing family relationship with the donor/recipient
or knew each other before milk sharing took place.
Finally, this study recruited 30 informants for data
collection.
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Ethical consideration

This study was guided by the guideline and protocol
given by the Ethics Committee for Research
Involving Human Subject, Universiti Putra Malaysia
(Ref. no: JKEUPM 2019-283). The recruitment and
administration were approved by the administrators
of selected Facebook Groups Pages. All the ethical
aspects have been considered prior to carrying
out the research project to preserve privacy and
confidentiality.

Data collection

In phase one, a total of 204 breastfeeding and 4
breastmilk donations support groups were identified.
These Facebook Groups Pages were then
screened based on the criteria; a) breastfeeding
and breastmilk donation Facebook Groups Pages,
b) play a role as support groups and c) milk-sharing
activities exist. As a result, only four Facebook
Groups Pages were included in this study. From
these, the researchers collected 252 public posts
between January and June 2020. These posts
were sorted into three categories; offers to donate
expressed breastmilk (EBM), requests for EBM and
discussions or concerns about milk-sharing.

A total of 32 mothers who met the inclusion
criteria were interviewed; however, two were
excluded from the final analysis due to poor audio
quality. The interviews were conducted via various
online platform such as Zoom, Google Meet and
WhatsApp video call apps. Each interview lasted
between 40 to 90 minutes. A semi-structured
interview guide was used to facilitate the interview
process (See supplementary material 2). The
duration of each actual interview ranged from 40 to
90 minutes. All the interviews were recorded using
a digital voice recorder. The saturation point was
achieved at the 25th interview when new data was
forming into patterns similar to those of the existing
codes. The remaining scheduled interviews were
conducted to compare and validate the findings.

Data analysis

In this study, data analysis was carried out in two
main stages, based on the two types of information
collected: Facebook posts and interviews with
mothers. The researchers identified common
words and phrases related to milk-sharing, such
as “donate,” “milk,” “eczema,” and “location.” They
were then grouped into categories that represented
shared topics. Phase 1 served as a foundation,
offering a broad overview of how milk-sharing was
discussed and practiced. For the interviews, each
conversation with the mothers was recorded and
transcribed verbatim. The transcripts were then
returned to the participants for checking to ensure
everything was accurate.

The data were then analysed using thematic
analysis. Analysis started as soon as the data were
collected from the first interview to data saturation.
The thematic analysis procedure is based on the
work of Braun & Clarke (2006). Initial coding was

” o«

developed by Researcher 1 and revised based on
input from Researcher 2. The coding was further
revised based on discussion and consensus
within the research team. The postings, interview
transcripts, field notes, and reflective journals were
used together during data analysis to elucidate
how they might connect to answer the research
questions.

All the codes identified were collated into
subthemes, whereby codes with similar concepts
were categorised as subtheme. The initial themes
were identified after developing and reviewing
the initial codes and subthemes. It was a rigorous
process, with researchers moving back and
forth between themes and databases until a
comprehensive set of themes was created. Finally,
we performed a cross-case analysis to compare the
themes, sub-themes, and code that emerged from
the Facebook page posts with the transcripts of the
interviews to explore the similarities, differences,
and patterns between the datasets. Results are
reported collectively as each dataset complements
each other to provide a holistic understanding of
milk-sharing experiences. All data was transferred
to Atlas.ti software to facilitate data management
and provide an auditable data trail.

The purpose of starting with social media data was
to gain an initial understanding of the milk-sharing
landscape in a natural, unprompted environment,
where mothers expressed themselves voluntarily
and publicly. By identifying the most frequently
discussed issues in Phase 1, the researchers were
able to craft a more focused and relevant interview
guide for the interviews. For example, if posts
commonly mentioned food allergies, transportation
difficulties, or religious concerns, these topics were
included as prompts during interviews. In this way,
Phase 1 acted as a preliminary scoping exercise
that highlighted real-world, context-specific issues
and allowed Phase 2 to dive deeper into personal
experiences with those same themes. The transition
from broad, public conversations in Phase 1 to
personal, detailed storytelling in Phase 2 ensured
that the study captured both the general patterns
and individual perspectives of milk-sharing.

Trustworthiness

Several strategies recommended by Lincoln & Guba
(1986) were adopted to enhance the trustworthiness
of the study findings. First, data triangulation through
the adoption of multiple methods; social media
analysis using text mining and semi-structured
interviews, and participant mothers with various
milk-sharing experiences. Second, the transcription
was done by the same researcher who conducted
the interviews. This allowed the researcher to
become more immersed in the data and achieve
better clarity of the context of the interviews. Third,
prolonged engagement through serial follow-ups
with participant mothers in phase 2 provided the
opportunity to build rapport and enhanced their
openness to share stories.
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Results

In phase one, a total of 252 postings were retrieved
from four Facebook Groups Pages in phase 1. Of
these, 151 referred to donating milk, 70 referred
to requesting milk, and 31 focused on issues
related to milk-sharing. Phase two involved a total
of 30 mothers were classified according to their
experiences with milk sharing. Fifteen donors, six
recipients, and nine fell into both categories. Among
donors, the number of recipients ranged from one
to twenty-four, and among recipients, the number
ranged from one to five donors. The majority of
the mothers were Malay and of Islamic faith which
is generally representative of Malaysian society.
Table 1 shows the sociodemographic profiles of the
mothers in this study. Through thematic analysis,
four major themes were identified that reflect the
multifaceted nature of milk-sharing: (1) point of
reference, (2) altruism for mutual benefit, (3) faith,
and (4) challenges and problem-solving methods.

Theme 1: Point of Reference

This theme captures how Facebook Groups Pages
served as initial contact points and informal learning
hubs for mothers. Two sub-themes were identified:
1) sources of information about milk sharing and 2)
a point for meeting demand and supply.

Sources of information about milk-sharing
Mothers relied on Facebook Groups Pages to gain
knowledge about breastfeeding, safe handling of
EBM, religious implications of milk-sharing, and
ethical considerations. Data from phase 1 identified
the codes ‘centre’ and ‘bank’, referring to human
milk banks which categorised into availability of the
milk bank. The codes ‘mufti,” and ‘fatwa’ were then
categorised into Islamic legal views on milk sharing
practice. Meanwhile ‘kinship’ and ‘mahram’ refer
to consanguineous relationship is established by
feeding a baby with non-biological mothers’ milk;
from an Islamic perspective. In addition, ‘radhaah,’
and ‘kad’ refers to an official record of milk mothers
and milk children. The Facebook Groups Pages
also contained risk-mitigation recommendations for
donors and recipient mothers. The phrase ‘health
screening’ and ‘EBM handling’ found from phase
one were categorised into quality and safety of
donated milk where the Facebook Groups Pages
also provide a guideline for donor and recipient
mothers.

Data from the semi-structured interviews with
mothers who had experienced milk sharing revealed
that they shared the view that Facebook Groups
Pages were highly informative and supportive:

[There are] specific files on milk sharing such
as a database, EBM handling, religious views on
using non-biological mothers’ milk, advice while
considering to use donated EBM, and [the] religious
implications of milk sharing. It gave me an idea how
it works. (Donor, P3)

A point for meeting demand and supply.
This sub-theme elucidates how the process of milk
sharing on the Facebook Groups Pages occurred.
An in-depth analysis of social media content
revealed that the milk-sharing process could be
initiated in four ways: using a milk-sharing database,
uploading one’s own post, referring to existing
posts, and seeking help from the administrators of
Facebook Groups Pages. Therefore, this platform
helped facilitate connections between donors
and recipients, especially in urgent or unplanned
situations.

The process of finding milk donors or recipient
infants was detailed in the mothers’ stories. The
majority of the mothers in this study explained that
for them, the process started by looking at existing
posts on the Facebook Group Pages about finding
milk donors or recipient babies.

| saw several posts looking for milk mothers
and requesting EBM on the Facebook Page. So,
| commented on one of the posts. Then another
mother replied to my comment, asking if there was
any milk. Then we communicated via FB messenger.
(Donor, P3)

I saw her [donor’s] post looking for a milk child on
the Facebook Group Page. So, then | commented
on the post. (Donor and recipient, P6)

Theme 2: Altruism for Mutual Benefit

This theme refers to the underlying situations that
connect the donor and recipient in milk sharing. The
sub-themes include 1) the need for milk sharing and
2) awareness of the importance of breastmilk. This
theme reflects the motivations behind milk-sharing,
highlighting its mutually beneficial nature.

The need for milk sharing

Donors often had an oversupply of milk and
viewed milk-sharing as a way to help others while
avoiding waste. Some were motivated by gratitude
or empathy toward struggling mothers. Meanwhile,
recipients often faced low milk supply, premature
births, or medical complications.

In phase one, the codes compiled from text
mining included ‘full’, ‘hyperlactation’, ‘oversupply’,
and ‘reject’, indicating donor’s perspectives on
sharing EBM. On the other hand, the codes
‘insufficient’, ‘enough’, ‘low’, and ‘struggle’ indicated
that the recipients were experiencing a low milk
supply while ‘premature’ and ‘NICU’ indicated
the infant’s health condition that needs donated
breastmilk. Meanwhile ‘engorgement’, and ‘blocked
ducts’ were categorised as breastfeeding difficulties.

In phase two, the interview data provided a better
understanding from both the donors’ and recipients’
perspectives of how their situations create reciprocal
relationships for mutual benefits.

My child refused direct feed; he rejected the
expressed breastmilk too so | kept on pumping until
| was pregnant with my second child. | tried giving
him again but he rejected so | did not know what to
do with all the frozen expressed milk. (Donor, P4)
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It began when | gave birth to a premature baby.
| gave birth to my son at 28 weeks of gestation.
| decided to exclusively breastfeed when he
experienced poor weight gain and complications
due to [the] long stay in [the] NICU. (Donor and
recipient, 16)

Awareness of the importance of breastmilk
Donors and recipient mothers expressed strong
awareness of the health benefits of breastmilk and a
shared belief in its importance for infant well-being,
regardless of biological connection. In phase one,
the codes derived from the milk providers’ posts
constituting the codes includes ‘sayang’ and ‘tak
sanggup’, which implied disappointment about the
inevitability of having to discard EBM stock. On
the other hand, the codes generated from the milk
requesters’ post constitutes the codes includes
‘immunity’, ‘benefit’, and ‘nutritious’, indicating the
importance of breastmilk. The word ‘best’ in the
codes refers to breastmilk being regarded as the
best nutritional choice for infants; emerged from
both types of user-generated content.

The data analysis from phase two provided
evidence, whereby mothers reported making their
decision while aware of the nutritional value of
breastmilk.

| realise the importance of mother’s milk and its
benefits compared to formula milk. Breastmilk is a
better option because it is natural. So why [don’t]
we donate to other people? The baby also gets
the benefits of breastmilk even though [it is] from
another mother. (Donor, P6)

A mother’s instinct is to want the best. [With]
babies, we don’t know [if] they might be allergic to
cow’s milk. So, we choose the natural option, which
is breastmilk. (Recipient, P1)

Theme 3: Faith

This theme refers how mothers navigated their
understanding of religious teachings while milk
sharing. The sub-themes include 1) religious views
on the need to breastfeed and 2) religious concerns
due to milk sharing. In theme 1 (points of reference),
it was reported that Facebook Pages helped mothers
to obtain breastfeeding and milk sharing information.
This information equipped them with knowledge
about breastfeeding from a religious point of view.
Thus, all the Muslim mothers in this study were
aware of some important religious aspects of milk
sharing, including the knowledge that milk sharing
is permissible, a consanguineous relationship is
established when certain conditions are fulfilled, and
this relationship causes the prohibition of marriage
between those related through milk kinship.

Religious views on the need to breastfeed

Mothers who had donated their milk supported
this practice as they felt it followed religious
recommendations, fulfilled the child’s rights, and
symbolised human kindness. On the other hand,
the recipient mothers tended to feel that breastmilk

is a child’s right and that a mother must breastfeed
her child. All the mothers in this study, including the
non-Muslims, emphasised the religious principle
concerning the need to breastfeed. Mothers who
had donated their milk supported this practice as
they felt it followed religious recommendations,
fulfilled the child’s rights, and symbolised human
kindness.

| am aware of the importance of breastfeeding
for the health of the child and also the demands in
religion. It is a satisfaction to fulfil the responsibility
of breastfeeding a child and to help mothers in need
to fulfil their responsibilities. (Donor, P19)

In addition, two mothers explained the
commandment to find a milk nurse if the mother is
unable to breastfeed as also outlined in the Quran.

The child’s right to receive breastmilk is for two
years, only. The child’s mother’s sustenance [may]
not [be] long enough to breastfeed the child for
two years. After all, the rights of these children are
already written in the Quran. (Donor, P3)

This study unravels to some extent about the
views of other religions on the use of non-biological
mothers’ milk. P25, a Buddhist who had experienced
donating and using donated EBM reported:

| believe all religions teach us to do good to
others. In Buddhism, we have been taught about
the concepts of loving and kindness. | started my
Jjourney as a recipient [and] then | became a donor.
It is like doing good in return. | donate my milk
because that’s one of the ways to do good. | share
what we have with others in need. | help mothers
who are unable to breastfeed their own children
and help babies get the benefits of breastmilk, even
if the milk is produced by other mothers. It is still
breastmilk and [it] is not the same as formula milk.
(Donor and recipient, P25)

Similarly, P13, a Hindu, expressed her views as
follows;

In my religion, we are allowed to use milk from
other people but the person must not be our own
family member. It is associated with helping each
other. In this case, we help the baby to get the
benefits of breastmilk. (Donor and recipient, P13)

Religious concerns due to milk sharing
Although milk sharing was highly regarded from
a religious point of view, mothers also expressed
concern about the religious issues surrounding milk
sharing. The main concern among Muslim mothers
was the concept of milk kinship, which prohibits
marriage between children nursed by the same
woman. Many took steps to document and inform
family members to prevent future complications.

What worries me is | have a milk son and five
milk daughters. | worry that they will marry each
other. So, as their milk mother, it is my responsibility
to ensure that the problem does not occur. (Donor,
P15)

What worries me is the milk kinship status.
There is a risk [that] milk siblings [will] marry each
other. (Recipient, P2)
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P25, a non-Muslim, also recognised the
religious implications of using milk from a non-
biological mother from an Islamic point of view. This
awareness made her cautious about donating and
receiving milk from Muslim mothers. She expressed
her concern as follows:

| was quite surprised when the Malay lady
agreed to give her milk. For Chinese, we can donate
to anyone regardless of religion. She gave less
than five packets so that it [would not] establish a
legitimate relationship. (Donor and recipient, P25)

Theme 4: Challenges and Problem-Solving
Methods

This theme outlines the difficulties mothers faced
and the strategies they used to overcome them.
Two sub-themes emerged from the data were 1)
logistical issues, and 2) sociocultural perspectives.

Logistical issues

The logistical issues encountered were closely
related to the costs incurred when transporting EBM
and providing equipment to preserve the quality
of EBM during transportation. While conducting
phase two of this study, Malaysia was struck by
the COVID-19 pandemic, which restricted people’s
activities. In Malaysia, the federal government
implemented a law that anyone in Malaysia could
only travel within a maximum radius of 10 kilometres
for essential activities, which significantly affected
milk-sharing activities. In phase one, the codes
compiled from text mining included ‘MCO’ and ‘PKP’
which refers to movement control order. In addition,
the codes compiled also included ‘delivery’, ‘courier’,
and ‘transport’ to indicate methods of transporting
the EBM during pandemic. In phase two, mothers
reported that they had to either stop milk sharing or
find another solution.

We only got EBM supply until my baby was eight
months old because | could not return to my home
town due to [the] MCO. (Donor and recipient, P26)

Some mothers in this study, needed to use
delivery services to transport the EBM during the
MCO. Therefore, they incurred the additional costs
of the service charge and the equipment to prevent
the EBM from thawing.

| usually used the express bus, but its operations
were put on hold during the MCO. [During the MCQO]
the milk mother sends the EBM by lorry. To be
honest, we use any lorry from Nilai to Bangi. We
don’t care about it, as long as the drivers agree. We
bought durable cooler boxes and ice. She [the milk
mother] then sprinkles coarse salt to maintain the
temperature. (Donor and recipient, P29)

Sociocultural perspective

The sociocultural perspective refers to other people’s
perceptions, as perceived by the mothers. This
included the bottle-feeding culture and any lack of
understanding of the use of non-biological mothers’
milk from a religious perspective. In phase one, the
codes compiled from text mining included ‘sceptical,’

and ‘condemn’ which refer to negative perceptions
towards milk-sharing. Despite the views that the
use of non-biological mothers’ milk was noble and
recommended in some spiritual belief systems, this
practice was considered to be different from societal
norms because bottle feeding remains a cultural
norm in Malaysian society. The codes compiled from
text mining included ‘alternatif’ (alternative) ‘tukar
susu’ (infant formula replacement), ‘susu soya’ (soy
milk), and ‘susu kambing’ (goat milk). These codes
were classified as preferable to milk sharing.

Mothers in this study reported encountering
negative views about the use of non-biological
mothers’ milk, particularly from a religious
perspective. One-third of the Muslim mothers in
this study said that the scepticism about using
non-biological mothers’ milk arose from a lack of
understanding from the perspective of religious
beliefs.

People always ask me, ‘why should we choose
breastmilk over formula milk?’ So, | share a lot about
these things in breastfeeding and parenting class.
From there, we can get feedback from parents,
especially new parents and new parents that are
expecting. It can be seen from there that there are
some people that will be like, ‘I'm not going to give
the milk or receive the milk from someone | don’t
know’. They are afraid of them [milk children] getting
married unknowingly. So, we can see that people
are still afraid of the implications of milk kinship.
(Donor, P5)

I cannot force them to accept my decision. | only
provide information and assurance. | keep telling
them that it [milk kinship] can be managed. | showed
them all documents. | want them to know that | don’t
take this issue for granted. (Donor and recipient, P6)

Discussion

The findings of this study bridge the empirical gap
in milk-sharing practices in the Malaysian context.
These findings could help healthcare practitioners
understand more about the emerging trend of infant
feeding practices in Malaysia, while they might
also be useful in empowering mothers to make
informed decisions that align with their needs and
preferences. The research team initially scoped this
study through social media analysis of breastfeeding
and breastmilk donation via Facebook Pages to
gain a preliminary understanding of the mechanism
and process of milk sharing. This was followed by
a detailed exploration of individual experiences
during the milk-sharing journey. The findings of this
study provide valuable insights into the motivations,
beliefs, needs, and experiences that shape the
practice of milk sharing and its role in supporting
infants’ health and well-being.

Participant mothers in this study were
predominantly young (age range 25 to 42 years),
well-educated and not surprisingly enthusiastic
about breastfeeding. These findings are not
dissimilar to those of Banu & Khanom (2012) who
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propose that maternal age and educational level
indirectly influence perceptions and knowledge of
breastfeeding. Similar findings from Gribble (2014)
and Perrin et al. (2016) that show mothers are fully
aware of the value of breastmilk for infants. These
results were expected, given the need for expectant
mothers to be informed about breastfeeding during
perinatal care. The study found that mothers strongly
recognised the importance of breastmilk and can
relate to religious and scientific recommendations,
regardless of their personal religious beliefs.

Today, many people tend to seek information
through social media due to its accessibility factor.
It is believed that social media has the potential to
change people’s perceptions of breastfeeding and
its practices. Social media platforms can empower
breastfeeding mothers by sharing knowledge
and experiences (Wagg et al., 2022). However,
the increasing number of social media sites and
ever-expanding access to the internet may pose
challenges as conflicting, unmoderated, and
misleading information is easily disseminated.
In the context of milk-sharing practice, mothers
need to emphasize on the importance of reliable
information from reputable sources. This includes
the active involvement of healthcare providers in the
discussion and available clear guidelines on milk
sharing.

Mothers’ awareness of the importance of
breastfeeding, coupled with empathy, creates a
spirit of altruism. The findings resonated with those
from the studies by Carter et al. (2015) and Perrin
et al. (2016), where breastmilk was regarded as the
gold standard for infant feeding. The strong belief in
the value of breastmilk may have resulted from the
continuous promotion of breastfeeding. This value
also influenced mothers who chose milk sharing
instead of donating to a milk bank. Despite the safety
measures taken to maintain the quality of donated
EBM, some donors believe the pasteurisation
process destroys its nutritive contents (Gribble, 2014;
Perrin et al., 2016). This finding was not evident in
the present study since Malaysian mothers may be
unaware of this because their knowledge appears
to be limited to their own reading. In the western
countries, there are different views on the quality of
breastmilk obtained from milk sharing and human
milk banks. Reyes-Foster and Carter (2018) reported
how milk sharing has been often misunderstood as
breastmilk selling. Thus, breastmilk obtained from
milk sharing may be regarded as dangerous and
as not meeting the quality requirements compared
to milk from a milk bank. Meanwhile, the quality of
EBM donated to a milk bank may also be viewed
negatively. Such beliefs influenced mothers who
chose milk sharing instead of donating to a milk
bank. Mothers’ awareness could be channelled to
breastmilk donation to a human milk bank. This may
lead to a supportive environment for milk donation
programs in Malaysia, whereby those with milk-
sharing experience could become facilitators, using
their observations and knowledge to disseminate

information and inculcate awareness.

The current findings suggest that religious
views could be both facilitating factors and barriers
towards the use of non-biological mothers’ milk.
It was clear that the spiritual implications of milk
sharing were of major concern. Thus, the strategies
adopted by the mothers in this study to address
religious-related issues demonstrate how they
navigated their understanding of spiritual teachings
while milk sharing. This indicates that spiritual
beliefs regarding the kinship status of milk are still
highly respected and taken seriously by mothers.
This study provided further evidence of how spiritual
understanding can help resolve issues arising from
the use of donated breastmilk. Similar sentiments
were shared by mothers in another Muslim country,
suggesting that a good understanding of spiritual
beliefs and certainty is key to acceptance of using
donated breastmilk. This is interesting as it may be
contrary to previous findings from western research.

In this study, the religious implications of milk
sharing were clearly a major concern. This is
interesting, as it contrasts with the findings from
research conducted in the west. The current findings
correlate with those of Bressler et al. (2020), who
undertook a study in another faith-based community
in the US, and those of Onat and Karakoc (2019),
who conducted a study among a Muslim community
in Turkey. Similarly, previous research involving
a small number of Muslim mothers — the studies
by Gribble (2013) and Thorley (2011)-produced
the same outcomes. The current findings support
previous evidence that religious beliefs could
be both a driving factor and a hindrance to the
implementation of milk banking and milk donation
in Malaysia. However, a deeper understanding and
appropriate strategies could address this issue.

Although efforts were made to ensure diversity
across ethnicity and religion, the final sample
comprised primarily Malay Muslim mothers. This
imbalance reflects the demographic composition of
the Facebook Groups Pages in Malaysia, where the
majority of active participants are Malay and Muslim.
Given that Islam places significant emphasis on
breastfeeding and milk kinship, Malay Muslim
mothers are often more engaged in discussions and
practices related to milk-sharing. In addition, cultural
norms and religious teachings in the Malay Muslim
community tend to position breastmilk donation as
both a spiritual and maternal responsibility, which
may further contribute to their higher visibility and
participation in such spaces. While this distribution
limits the ability to generalize findings across all
ethnic and religious groups in Malaysia, it provides a
deeply contextualized understanding of milk-sharing
within the predominant sociocultural group. The
inclusion of Indian and Chinese mothers, though
limited in number, still offered valuable perspectives
that highlighted both shared and unique concerns.
Future studies may benefit from targeted recruitment
strategies to better capture the experiences of
minority groups in this context.
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Strength and limitation

This study has several limitations that should be
acknowledged. Firstly, most participants were
Malay and adhered to Islam, which limits the
findings to those from similar cultural and religious
backgrounds. Recruiting non-Malay participants was
challenging due to the reliance on Facebook, which
reflected the researcher’s social network. Secondly,
data were collected only from mothers, excluding
other’s significant perspectives; particularly those of
husbands, who often play a crucial role in decision-
making within families. Including their views could
have offered deeper insights. Lastly, the use of
online platforms posed technological challenges,
such as poor internet connections and unfamiliarity
with digital tools. Nonetheless, online interviews
allowed access to participants across various
locations, which was especially advantageous
during pandemic restrictions. Despite these
limitations, the study had several strengths. The
qualitative approach was appropriate for exploring
the research questions and was enhanced by the
use of multiple data sources; including social media
contentand semi-structured interviews with mothers-
adding to the trustworthiness of the findings. The
researcher’s identity as a Malay Muslim mother,
nurse, and breastfeeding peer counselor provided
a unique insider perspective, facilitating empathetic
engagement and culturally nuanced understanding
within the study context.

Nursing implication

The findings highlight the importance of considering
these cultural elements when  promoting
breastfeeding and breastmilk donation in Malaysia’s
diverse communities. For healthcare providers,
understanding these cultural nuances is key to
offering care and support that truly respects mothers’
beliefs and preferences. This study also points out
the need for clear guidelines and recommendations
on milk sharing. While safety issues like donor
screening and proper milk handling are important,
religious concerns must also be taken into account.
Addressing these issues would help ensure that
mothers receive informed, respectful, and culturally
appropriate feeding support from healthcare
providers. Implications for nursing research include
the need to further explore culturally specific beliefs
and practices surrounding breastfeeding and milk
sharing in various communities. Nursing research
can also focus on evaluating the effectiveness of
culturally sensitive interventions and education
strategies in promoting safe milk-sharing and
breastmilk donation practices. Additionally, future
studies could investigate the role of nurses in
supporting informed decision-making and how
guidelines can be integrated into nursing practice to
provide holistic, respectful care.

Conclusion

This study has shown how mothers come together

through social media platforms like Facebook,
navigating both modern challenges and timeless
values to ensure that babies receive the best start in
life. What stands out most is the powerful sense of
empathy and responsibility that drives these mothers.
Whether they’re donating their milk or seeking it for
their children, their decisions are shaped not just by
practical needs, but also by spiritual beliefs, cultural
expectations, and a strong sense of doing what's
right. One important lesson from these experiences
is the potential to extend this spirit of giving into
more formal systems, like milk banks. By building on
mothers’ existing awareness and motivations, and
by providing clear, culturally respectful guidance, we
can encourage more mothers to contribute to milk
banks; ensuring that even more babies, especially
the most vulnerable, have access to the life-saving
benefits of breastmilk.
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Abstract

Background: The duration of discomfort and clinical benefits of lying prone
in Indonesian clinical settings remain unknown, with the accumulation of
prone hours potentially impacting results.

Purpose: The study aimed to test the effect of awake prone position in non-
intubated patients with covid-19.

Methods: This study used a feasibility randomized control trial. The research
was conducted at two general hospitals in Jakarta, Indonesia. This study
used a computerized random number generator was used to assign patients
to intervention and control groups. The sample is adult patients who admitted
to the hospital with hypoxic respiratory failure due to a positive COVID-19
test. A total of 70 patients were randomly assigned to each group, with 35
individuals being included in the analysis. The intervention involved bed-
side nurses encouraging patients to lie prone for at least 6 hours daily, with
additional pillows provided for comfort. Significant prone position sessions
were recorded if they lasted more than 30 minutes in both arms, lasting for
7 days.

Results: The intervention group of patients achieved 65.7% adherence to
the intervention protocol. After 2 hours, the P/F ratio was significantly different
across the groups, but no significant different between intervention and
control group, in term of respiratory escalation, length of stay, or mortality.
However, 5.7% of patients in intervention group and 11.4% of patients in
control group died due to respiratory failure.

Conclusion: Clinical trial conditions have shown that non-intubated patients
can be placed in an awake prone position without harm, and this information
could be used to help design protocols for future large randomized controlled
trials.

Keywords: COVID-19; prone position; oxygen saturation

Introduction

COVID-19 infections have led to an increase in admissions for hypoxemic
and breathing problems requiring non-invasive ventilation (Franco et al.,
2020; Grasselli, Tonetti, et al., 2020). The high demand for ventilatory
assistance has had a negative influence on the ICU’s ability to respond to
surge capacity (Grasselli, Pesenti, et al., 2020; Winck & Ambrosino, 2020).
Acute respiratory distress syndrome (ARDS) is a common complication
of COVID-19 with prevalence rate of 20%—41% (Cammarota et al., 2020;
Grasselli, Pesenti, et al.,, 2020). Prone positioning has been proven to
increase oxygenation and reduce mortality among ARDS patients (Guérin
et al., 2013). Prone positioning considered as a cornerstone of treatment
for COVID-19-related ARDS (Scaravilli et al., 2015; Valter et al., 2003;
Yang et al., 2020). There are many types of prone positioning, including
awake prone positioning (APP) aimed to decrease the need for invasive
mechanical ventilation and enhance patient outcomes (Cammarota et al.,
2016). The APP ensures uniform lung perfusion, shifts ventilation to well-
perfused lung segments, and recruits dependent atelectatic regions of the
lung (Guérin et al., 2013, 2020; Sartini et al., 2020). More gas-exchange
effective regions can be recruited in the dorsal areas because the abdominal
cavity and mediastinum are no longer constricting them (Jagan et al., 2020;
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Sartini et al., 2020) APP is workable and associated
with better oxygenation in non-incubated individuals
(Broccard et al., 1997; Cornejo et al., 2013; Valenza
et al., 2005; Yang et al., 2020).

A few researchers have documented the
practice of putting a patient in a prone position while
they are receiving routine oxygen therapy, CPAP, or
noninvasive ventilation (Ding et al., 2020; Scaravilli
et al., 2015; Valter et al., 2003). Prone positionings
appear to promote oxygenation and reduce breathing
effort, which may be advantageous to patients at risk
of self-induced lung injury. As a result, this position
may allow for the deferral or avoidance of tracheal
intubation and its associated dangers. In resource-
constrained settings, a reduction in the requirement
for intubation and subsequent admission to the
intensive care unit (ICU) may also be helpful. At the
same time, this approach may introduce various
risks associated with position change (e.g., vomiting,
thrombosis) or delayed intubation. Later studies
have reported prone positioning in awake COVID-19
patients (Coppo et al., 2020; Guérin et al., 2020; Ng
et al., 2020; Sartini et al., 2020). The use of APP in
non-intubated or hypoxemic patients with COVID-19
is now commonplace in overburdened health care
systems (Grasselli, Tonetti, et al., 2020; Raoof et al.,
2020; Winck & Ambrosino, 2020). A cohort of ten
patients reported that the prone position resulted
in a significant improvement in oxygen saturation
within one hour (Elharrar et al., 2020). Another study
indicated that compared to supine position, APP was
related to decreased fatality (20.0%) and intubation
rate (23.6%) (Guérin et al., 2020).

The question of whether APP is beneficial for
non-incubated hypoxic COVID-19 patients has
increased interest in the conduct of randomized
controlled trials (RCTs) (Bouadma et al., 2020;
Elharrar et al., 2020; Valter et al., 2003). Moreover,
in Indonesian clinical contexts, many questions
remain unanswered, such as how long can a patient
comfortably lie prone for, how long is clinically
beneficial, and whether the accumulation of prone
hours affects results. Therefore, we conducted a
feasibility study of prone positioning in non-intubated
COVID-19 patients requiring additional oxygen.

Materials and Methods

Design

This study followed the guidelines of the 1964
Helsinki Declaration, Good Clinical Practice, and
the Consolidated Standards of Reporting Trials
(CONSORT) for conducting a feasibility randomized
control trial. The study was conducted at two general
hospitals in Jakarta, Indonesia, from January to
March 2021, with a 7-day follow-up completed on April
10. COVID-19 patients were treated in designated
areas of the hospital. Those requiring more than 4
liters of oxygen a minute were administered in areas
capable of providing a high level of intensive care.
The Affiliated University Ethical Review Authority
(STIKes Abdi Nusantara) granted ethical approval

(2020-02743) on November 10, 2020. All subjects
provided written informed consent.

Randomization

Patients randomized to either intervention and
control group. A computerized random number
generator was used to assign patients in groups
of two randomly. The allocation was hidden by
utilizing sealed opaque envelopes. Block sizes were
unknown to the sites. The participants and treating
professionals were not blinded because of the
nature of the intervention.

Sample

Adults admitted to the hospital with hypoxic
respiratory failure due to a positive COVID-19 test
were assessed for study eligibility. Patients over
the age of 18 who require more than four LPM of
supplemental oxygen to maintain a SpO2 of 92
percent were considered for inclusion in the study. It
was decided that the study would not be conducted
on pregnant women, patients in hemodynamic
shock who required norepinephrine 0.1 mcg/kg/min,
GCS of 15 or less, emergency intubation patients, or
those who were unable to lie prone due to absolute
or relative contraindications.

The feasibility study involved enrolling 70
patients due to limited event rate data, as the results
will aid in determining sample sizes for a definitive
trial, as the trial was designed with limited data
(Jayakumar et al., 2021).

Intervention procedure

Intervention was done by nurse who have
experienced working in Intensive Care Unit for more
than 5 years and have taking care for COVID-19
patients at least 6 months. The duration of the
interevntion was 7 days. The nurses advised the
study group to maintain a supine position for a
minimum of six hours each day (in total). The
inclusion of more cushions facilitated assuming
the prone posture and enhanced overall comfort.
In the control group, patients were permitted to
make postural modifications as necessary. If they
preferred assuming a prone position, they were free
to do so. The nurses and healthcare providers in this
group will not support or endorse the use of prone
positioning. Extended periods of lying face down for
over 30 minutes were observed and documented in
both groups. Patients received timed intervals for
eating and resting while in a recumbent position. The
oxygen flow and fraction of inspired oxygen (FiO2)
were adjusted to ensure a consistent saturation
level of 92% in both arms.

Outcome Measurements

The primary outcome was the proportion of patients
in each group who completed their treatment
regimen as intended. Secondarily, we looked at the
percentage of patients who needed escalation of
respiratory assistance and how long patients could
spend in the prone position in 24 hours.
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Table 1. Baseline characteristics between intervention and control group (n=70)

Characteristics Intervention group (n=35)  Control group (n=35) p-value

Sex

Men 13 (37.1%) 17 (48.6) 0.198
Women 22 (61.9%) 18 (51.4)

APACHE Il Score 9.2+37 9.8+3.3 0.515
Initial oxygen delivery device 0.275
Face Mask 18 (51.4%) 17 (48.6)

Non-Rebreather Mask 17 (48.6) 18 (51.4%)

Initiation oxygen saturation 92.45+ 1.3 93.12+ 2.5 0.164

Table 2. The effect of awake prone position on primary and secondary outcome

Intervention group (n = 35)

Control group (n = 35) P value

P/F ratio after 2 hours 1751 +£87.2

198.7 £ 96.4 0.023a

Oxygen saturation 94.0+ 3.7

Length of stay 13.21+2.44

93.5+£4.3 0.131a

16.40 £ 5.11 0.046a

a |n!epen!ent t-test; !!!! !quare |est; lover 7 !ays or !uratllon o! stay w!!c!ever ||s s!orter;

— No statistical test applicable due to zero variation or not relevant.

Data collection

In addition to the patient's demographics and
APACHE Il scores, comorbidities data were obtained.
The position chart also recorded the total number
of hours spent in the prone position during the day
(cumulative), the number of prone sessions, and the
length of each one. We followed this approach for
seven days. This information was noted if the patient
was unable to lie prone due to any of the issues
listed above, as well as any adverse events such as
pressure ulcers, vomit, or nerve compression that
may have happened.

Data analysis

Means and standard deviations are used to report
continuous variables and frequency for categorical
data. Comparing demographic characteristics
between intervention and control group was done
using independent t test and Chi-Square test. The

student t-test was used for comparing means and
the chi-square was used for comparing proportions
of studies outcome between intervention and control
group. All two-tailed tests had a significance level
of p<0.05. The analysis was done using Statistical
Package for the Social Sciences (SPSS) version 23
(Chicago, SPSS In).

Results

Over five months, 110 patients were screened for
eligibility, 70 of whom agreed to participate (Figure
1). Seventy patients were randomly assigned to
each group, with 35 individuals being included in the
analysis.

Table 1 shows the baseline characteristics that
were comparable between the two groups. There
were no significant different between intervention
and control group in term of age, sex, BMI, APACHE
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Assessed for eligibility (n=110)

Excluded (n= 35)
+ Not meeting inclusion criteria (n= )

+ Declined to participate (n= )
+ Other reasons (n= )

Randomized (n=75)

|

] Y

Allocated to intervention

(n=35)

+ Received allocated
intervention (n= 35)

r [ Allocation
Allocated to intervention
(n=35)
+ Received allocated
intervention (n= 35)
: [ Analysis

) |

Analysed (n= 35)

Analysed (n=35)

Figure 1. CONSORT 2010 Flow Diagram

Il score, comorbidity, initial oxygen delivery device,
initiation oxygen saturation, initial FiO2, and initial
P/F ratio (p>0.05).

Patients who participated in the intervention
group were found to be 65.7% adherent to the
protocol (23 patients completed an average of 6
hours a day in prone position), and 24.3% of the
patients were able to lie prone for 4 to 6 hours per
day (Table 2). In the control group, 85.7% (30 of
35) of participants were supine, and 14.3% spent
around 1 to 3 hours per day in the prone position.

After 2 hours, the P/F ratio was significantly
different across the groups, but not respiratory
escalation, length of stay, or mortality (Table 2).
About 5.7% (n=2) patients in intervention and 11.4%
(n=4) in control group were dead due to respiratory
failure. All patients assigned to the intervention
group were able to lie prone with no difficulty. There
were no negative side effects associated with the
positional treatment.

Discussion

This study indicated that prone positioning was safe
and practical in most patients and increased P/F
ratio after two hours showed a significant difference
between groups. Valter and colleagues reported that
who awake prone position enhanced oxygenation
immediately and prevented the need for intubation.
Feltracco and colleagues reported five successful

awake prone positioning with noninvasive
breathing for refractory hypoxemia. Munshi and
colleagues suggest that numerous factors influence
acceptance of a pandemic intervention, including
the perception of therapeutic benefits and risks,
situational factors including the convenience of
use, and physician characteristics (early or late
adopters). Although prone positioning may seem
like a mild method, it's likely that the temporary
improvements in oxygenation give a false sense of
security and postpone the need for an increase in
respiratory support. As a result, even in the face of
pandemic desperation, the threshold for considering
experimental interventions must remain high.

The majority of patients in the treatment group
met or exceeded the six-hour daily APP target. In a
previous study, the prone group spent 10.54 hours
per day compared to 1.54 hours in the supine group.
According to a prior study (Longhini et al., 2020),
treatment adherence is one of the most significant
limitations of APP. When participants were placed
in a prone position, researchers expected to see a
decrease in static adherence because of the lack
of lung recruitment, but they did not. We know that
being in the prone position has a negative effect on
chest wall compliance (Guérin et al., 2020), this must
imply that lung compliance increased during prone
stance. While this is not a typical outcome, it is seen
in “classic” ARDS when total compliance does not
improve (Guérin et al., 2020). Two of three prone
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patients were found to have recruited dorsal lung
areas via serial electrical impedance tomography
(EIT) measurements.

Following a period of two hours, there was no
significant difference in respiratory escalation,
duration of stay, or mortality between the intervention
group (which was getting APP) and the control
group. Due to the fact that APP in non-intubated
patients failed to enhance oxygenation, the degree
of respiratory escalation did not considerably
improve. This was notably true in patients who
were experiencing hypoxemic respiratory failure
as a result of COVID-19 pneumonia. However,
the translation of physiological improvement into
clinically meaningful results has not been confirmed
by studies conducted on ARDS (Ferrando et al.,
2020). Furthermore, there is still a vacuum in the
existing understanding about the use of APP (Albert
et al.,, 2014; Padrao et al., 2020; Coopersmith et
al., 2021). A randomized clinical study has not yet
been conducted to investigate the impact that APP
has on the percentage of patients who do not need
intubation while they are suffering from hypoxemic
respiratory failure. The APP did not substantially
lower the duration of stay or the mortality rate,
which is another point of interest. According to the
findings of a multicenter observational research that
investigated a cohort of 199 patients with COVID-19,
there was no difference in the frequencies of
intubation between patients who had administered
APP for more than 16 hours per day and those who
had administered APP for a shorter length (Hallifax
et al., 2020). When compared with our inquiry, they
showed comparable baseline characteristics, levels
of respiratory failure, and death rates; however, they
reported greater intubation rates (41% in the control
group and 40% in the prone group at the time of the
study).

Considering the study’s limited scope, the results
cannot be relied upon to change current procedures.
It's important to note that 65.7% of people got
in a prone position for at least six hours every
day. Although, there were no significant different
between intervention and control group in term of
age, sex, BMI, APACHE Il score, comorbidity, initial
oxygen delivery device, initiation oxygen saturation,
initial FiO2, and initial P/F ratio, adherence may
have been affected by a variety of factors, such
as changes in nurse-to-patient ratios, the need for
isolation, and cohorts, which restrict access to ftrial
personnel. It is uncertain whether positional aides,
such as mattresses, will permit prolonged prone
positioning. Five of the thirty-five supine participants
flipped over to rest on their stomachs. No rules were
violated, as no one remained in a prone position for
more than six hours, despite the substantial number
of participants who switched roles.

Furthermore, to be included in this study, one did
not have to show signs of illness. They may have
been sick for a longer period of time than other
patients. It is possible that this had an impact on
the overall efficacy of the intervention. However,

this study provides crucial data for designing larger
definitive studies in terms of feasibility, incident
rates, and safety. This research was done in
hospitals and clinics at the height of the epidemic,
when clinical trial infrastructure was still in its infancy
or nonexistent. One of the major benefits is that it
can be implemented in healthcare systems and
countries with limited resources, which are typically
left out of similar studies.

Conclusion

Clinical trials in awake prone patients who have not
been intubated, as demonstrated in this study, show
that this position is feasible and safe. For future
large randomized controlled trials, the findings could
be useful. Future studies may apply cross-over and
increasing prone positioning compliance should be
the focus of future studies.
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Abstract

Background: The first five years of marriage are a vulnerable period in
home life, particularly for early married women. This is a challenge for them
because of their lack of physical, mental and financial readiness.

Purpose: This study discusses the impact of early marriage on mental
health—including depression, anxiety, and stress—as well as various
dimensions of home life, such as domestic violence, life satisfaction,
and marital satisfaction. Focusing on women in Lamongan, Indonesia, it
compares those who married early with those who did not during the first
five years of marriage.

Methods: This cross-sectional study included 210 women, both early married
and non-early married. Depression, anxiety, and stress were assessed
using the Depression Anxiety Stress Scale (DASS-42), while domestic
violence was measured with the Dating Violence Questionnaire (DVQ). Life
satisfaction was evaluated using the Satisfaction with Life Scale (SWLS),
and marital satisfaction was assessed with the Kansas Marital Satisfaction
Scale (KMS). Logistic regression analysis with a=5% and 95% confidence
interval was conducted to determine the relationship between early marriage
and depression, anxiety, stress, domestic violence, life satisfaction, marital
satisfaction.

Results: Early marriage was significantly associated with higher levels
of depression (p<0.001), anxiety (p<0.001), stress (p<0.001), domestic
violence (p<0.001), life dissatisfaction (p<0.001) and marital dissatisfaction
(p=0.020). Early married women were nearly nine times more likely to
experience domestic violence compared to those who married later.
Conclusion: Early marriage needs to be prevented because its impact is
very detrimental to women, especially in relation to domestic violence.

Keywords: domestic violence; early marriage; life satisfaction; marital
satisfaction; mental health

Introduction

The legal age for marriage is set at 18 years; however, in practice, many
women still marry before reaching that age. Thus, ending early marriage is a
key priority in the Sustainable Development Goals (SDGs) to promote gender
equality and safeguard children’s rights (Kanji et al., 2023). Early marriage
constitutes a human rights violation that leads to serious demographic and
health impacts, yet the practice continues to be widespread (Kumari &
Shekhar, 2023). The practice of early marriage occurs in various developing
countries (Anggreni et al., 2023) and almost all Muslim countries in the world,
including Indonesia (Sopyan et al., 2023). This is a challenge for Indonesia
to achieve the Sustainable Development Goals.

The Central Statistics Agency (BPS) noted that Indonesia’s early
marriage rate stood at 10.82% in 2019 and declined slightly to 10.18% in
2020. Meanwhile, a report from the United Nations Children’s Fund (UNICEF)
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in 2018 estimated that around 1.2 million women
were married before turning 18, with approximately
432,000 of them becoming pregnant as early as
eight years old or younger (Sopyan et al., 2023).

Early marriage is widespread in various Muslim
countries, this is related to socio-economic and
socio-cultural factors (Abdallah et al., 2023; Agarwal
et al., 2023; Suyanto et al., 2023; Torabi & Bagi,
2024), such as wealth index, unemployment, media
exposure (Abdallah et al., 2023; Billah et al., 2023),
age, difference in education of partners, age of first
sexual intercourse, parity (Mathabatha & Tsawe,
2023), low education, living in rural areas and
dependent on parental decision making (Cameron
et al., 2023; Gebeyehu et al., 2023). The traditional
Indonesian cultural view indirectly legitimizes the
right of parents to hasten their daughters to marry
regardless of age and who the child marries.
In addition, another contributing factor of early
marriage is teenage pregnancy (Widyastari et al.,
2020), or dating (Grijns & Horii, 2018).

Home life requires physical, psychological,
social, and financial readiness; so it is necessary
to consider age. Psychological immaturity and
economic difficulties of early married adolescents
often cause marriage failure (Law et al., 2019).
Additionally, arranged marriages and forced
marriages among adolescents are also closely
related to divorce (Kashif et al., 2020). This situation
contradicts the true purpose of marriage, which is
to build a peaceful, prosperous, and harmonious
family. Family welfare can only be achieved fif it is
supported by strong pillars and fulfilled by physical
and spiritual needs (Fauzan & Amroni, 2020).

In this context, the early phase of marriage
becomes a highly crucial period, especially for
women. Adaptation during this time significantly
influences the quality and sustainability of the
marriage in the future (Rocha et al., 2024;
Yazdanpanahi & Beygi, 2019). Adjustment and
responsibility of husband and wife are very important
to build a successful home life. The early years of
marriage are a vulnerable period and are also often
referred to as a critical era in marriage because there
is still little experience in living together, especially
in the first five years (Afifah & Savira, 2023). The
early years of marriage are often marked by conflict
between spouses, leading to emotional tension. The
first five years, in particular, can be a challenging
period as couples frequently face disagreements in
their home life (Sandri & Supraba, 2022).

As attention to the issue of early marriage
has increased, several studies have highlighted
its impact on women’s well-being. Research has
shown that early marriage often leads to school
dropout (Garcia et al., 2025; Sagalova et al., 2021),
economic dependency and poverty (Nagaraj &
Theboral, 2024; Rahayu et al., 2020; Sagalova et al.,
2021), and a higher risk of mental health disorders
such as depression, anxiety, and stress (Ayse,
2024; Jayawardana, 2022; Kaya et al., 2021; Sezgin
& Punamaki, 2020; Yadav et al., 2022). In addition,

early married women tend to face limitations in
making decisions within the household compared to
those who marry at a later age (Abera et al., 2020;
Tauseef & Sufian, 2024). On the other hand, women
who marry at a more mature age tend to show better
psychological adjustment and experience greater
satisfaction in their family lives (Jayawardana, 2022;
Pekel & Giilgin, 2019).

Although there is a growing body of research
on early marriage, comparative studies that
directly examine the mental health conditions
and household dynamics between early-married
women and those who marry later remain relatively
scarce—particularly during the initial stages of
marriage. Most existing studies tend to emphasize
long-term impacts or general health outcomes
without delving into the critical transition phase
immediately after marriage. However, this period is
vital, as it significantly influences long-term marital
satisfaction and women'’s psychological well-being.
Therefore, this study adopts a different approach by
evaluating the impact of early marriage on mental
health—including symptoms of depression, anxiety,
and stress—as well as various aspects of domestic
life, such as experiences of domestic violence,
life satisfaction, and marital satisfaction during the
early phase of marriage. This analysis is conducted
through a comparative lens between early-married
and non-early-married women.

Materials and Methods

Design

This cross-sectional survey study was conducted
in July-September 2024 in Lamongan Regency,
Indonesia. This study used four subdistricts with the
highest marriage rates in the last five years.

Participants and Setting

The sample size of 210 respondents was determined
using quota sampling. Two groups were targeted:
105 women who experienced early marriage
and 105 women who did not. These quotas were
established to ensure equal representation of both
groups, which are central to the research objectives.
The sampling was conducted in regions within
Lamongan Regency, Indonesia, known to have the
highest rates of early marriage.

Participation was voluntary, and the recruitment
followed non-probability sampling principles,
meaning the sample size was not calculated
using statistical formulas but rather guided by the
set quotas. While this approach enabled focused
comparison, italso introduces a limitation: individuals
who chose to participate may have a particular
interest or perspective on the topic, potentially
affecting generalizability. The inclusion criteria for
this study were women who were currently married
or divorced, marriage age 0-5 years, and had only
been married once. The exclusion criteria included
women in polygamous or polyandrous marriages.
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Variable

The independent variable in this study was marital
status (early married vs. not early married). The
dependent variables to be studied include stress,
anxiety, and depression, which are aspects of
a person’s mental health (John et al.,, 2023). In
addition, other variables studied include domestic
violence, life satisfaction, and marital satisfaction,
which are part of the aspects of home life (Kogak,
2025; Salari, 2023; Sztanyi-Szekér et al., 2025).

Instruments

The instruments in this study consisted of a
demographic questionnaire, Depression Anxiety
Stress Scale (DASS-42), Dating Violence
Questionnaire (DVQ), Satisfaction with Life Scale
(SWLS), and Kansas Marital Satisfaction Scale
(KMS). The demographic questionnaire was used to
examine age, length of a marriage, education level,
occupation, husband’s occupation, familyincome and
early marriage. The DASS-42 was used to measure
depression (14 items), stress (14 items), and anxiety
(14 items) (S. H. Lovibond & Lovibond, 1995). The
validity and reliability results of the Cronbach’s alpha
coefficients for depression, anxiety, and stress were

Table 1. Respondents’ demographic data

0.91, 0.84; and 0.90, respectively (P. F. Lovibond,
1995). The DVQ was used to measure domestic
violence experienced in the past year (i.e., in the
past 12 months) with validity and reliability results of
0.92 (Indu et al., 2011). The SWLS is a widely used
instrument designed to measure an individual's
global life satisfaction, which is a key component of
subjective well-being. The validity and reliability of
the Cronbach’s alpha coefficient for this scale was
0.87 (Diener et al., 1985). The KMS was used to
measure marital satisfaction of married couples
(Schumm et al., 1986).

Data collection
The data in this study were analyzed using the
Statistical Package for the Social Sciences (SPSS)
version 27. Prior to conducting the multivariate
logistic regression analysis, a bivariate analysis
was performed between each independent variable
and the dependent variable to identify potential
predictors. Variables with a p-value<0.25 in the
bivariate analysis were considered for inclusion in
the multivariate model.

Subsequently, a multivariate logistic regression
analysis was conducted to evaluate the association

Variables Category

Lenghth of Marriages <1 Year
1 Year

2 Years
3 years

4 years

5 years

14 6.7
44 21.0
55 26.2
26 12.4
31 14.8
40 19.1

Husband’s Occupation ~ Not Working
Fisherman/Farmer
Self-Employed
Private Employee

Civil Servant/Police/
Military

8 3.8
50 23.8
127 60.5
21 10.0

4 1.9

Family Income <Minimum Wage

=Minimum Wage

120 57.1

90 42.9
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Table 2. Multivariate Logistic Regression Analysis of Early Marriage and Its Association with Mental

Health and Home Life Outcomes

Variabels Non-Early Early Mar- Sig. OR 95% Confidence
Marriage riage Interval
N % N % Lower  Upper

Anxiety

Normal 75 71.4
Mild 6 5.7
Moderate 14 13.3
Severe 6 5.7
Very Severe 4 3.8

26.7
9.5
229
1.4
29.5

0.000 6.753 3.846 11.870

Domestic Violence
No
Yes

93.3
6.7

62
43

59.0
41.0

0.000 9.710 4110  22.941

Marital Satisfaction

Extremely Dissatisfied 1 1.0
Very Dissatisfied 0 0.0
Somewhat Dissatisfied 2 1.9
Mixed 27 25.7
Somewhat Satisfied 5 4.8
Very Satisfied 20 19.0
Extremely Satisfied 50 47.6

1.0

0.0

7.6
29.5
13.3
14.3
34.3

0.020 1.808 4110  22.941

between each independent variable and the
dependent variable. This analysis included multiple
predictors in the model simultaneously; however, no
additional covariates were included for adjustment.
The significance level for all statistical tests was
set at p<0.05. In addition, this research received

ethical approval from the Ethics Committee of
Muhammadiyah University of Lamongan (Approval
Number: 341/EC/KEPK-S2/12/2024), ensuring that
all research procedures complied with the applicable
ethical standards.
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Results

The study included 105 early married women and
105 non-early married women, with a mean age of
21 years. The duration of the participants’ marriages
varied, with the majority having been married for two
years (26.2%). In terms of employment, most of the
women in this study were unemployed (70%), while
the majority of their husbands were self-employed
(60.5%). Regarding education, more than half of
the participants had completed high school (55.7%).
Additionally, most of the participants’ families had
an income below the applicable minimum wage
(57.1%), reflecting their household’s economic
conditions.

In the logistic regression analysis, all predictor
variables were treated as categorical, with non-early
married women serving as the reference group.
Table 2 shows that early marriage significantly
influences multiple aspects of mental health and
home life, including domestic violence (OR = 9.710;
95% CI: 4.110-22.941), depression (OR = 7.808;
95% Cl: 4.191-14.556), anxiety (OR = 6.753; 95%
Cl: 3.846-11.870), stress (OR = 3.920; 95% CI:
2.134-7.207), life satisfaction (OR = 5.302; 95% CI:
1.099-2.974), and marital satisfaction (OR = 1.808;
95% Cl: 4.110-22.941). These findings indicate that
early marriage increases the risk of experiencing
various mental health issues and challenges in
home life. Compared to non-early married women,
early married women were more likely to report
depression, anxiety, stress, life dissatisfaction, and
marital dissatisfaction.

Discussion

Our findings identify that early married women were
at higher risk of experiencing domestic violence
than non-early married women. In line with previous
studies, early married women experience more
violence from their partners than non-early married
women (John et al., 2023). Early marriage is closely
related to the occurrence of violence by intimate
partners (Suyanto et al., 2023). Studies in Pakistan
and Mesir indicate that women who marry early are
more likely to experience physical and psychological
abuse from their partners (Charan et al., 2024;
Verma & Nair, 2022). In some cases we found, that
psychological violence is often experienced by early
married women, including restrictions on buying
goods, restrictions on managing finances and
restrictions on making decisions, even insults. Early
married women usually depend on their husbands in
terms of economy because the family’s main income
generally comes from their husbands (Zulfa et al.,
2024). In addition, early marriage can place girlsin a
more disadvantageous position regarding decision
making (Tomar et al., 2021). This dependency
places them in a vulnerable position, making it more
difficult to resist unwanted actions. Early married
women also frequently experience insults from
their partners, with verbal violence being a common

occurrence during arguments (Zulfa et al., 2024).
Individuals who marry early are often not emotionally
mature enough to handle the responsibilities of
marriage. When both partners, especially women,
are unprepared for these challenges, conflicts and
relationship issues can escalate, often resulting in
verbal insults.

Early married women are at greater risk of
experiencing depression, anxiety and stress than
non-early married women. Early marriage has an
impact on women'’s psychological well-being, which
ultimately decreases overall psychological well-
being, potentially increasing mental health problems
later in life (John et al., 2023). Previous studies
have shown that early marriage is associated with
symptoms of anxiety, depression (Ayse, 2024)
and stress (Collier et al.,, 2023). Early married
women are reported to experience higher levels
of depression (Sezgin & Punamaki, 2020). Nearly
46% of depressive symptoms are experienced by
individuals who marry early and the incidence of
depression is associated with financial problems
(Fakhari et al., 2020). In addition to lacking
psychological readiness, early married couples
are often not financially prepared. In this study, the
majority of early married couples had an income
below the minimum wage.

Early married women have a higher risk of life
dissatisfaction than non-early married women.
Early married women experience a lower trajectory
of life satisfaction (Kanji et al., 2023). Early
marriage affects adolescent girls’ interpersonal
relationships, narrowing educational and career
opportunities, emotional well-being, and access to
support networks (Nhampoca & Maritz, 2024). This
makes early married womaan experience limited
experience and self-development. They do not have
the opportunity to explore their potential, whether
in terms of education, career, or self-development.
Marriage that occurs before reaching full emotional
and mental maturity can limit their opportunities to
pursue life goals, which can contribute to feelings of
dissatisfaction.

Early married women have a higher risk of
marital dissatisfaction than non-early married
women. Previous studies have shown that there is
a significant relationship between age of marriage
and marital satisfaction (Hajihasani & Sim, 2019).
Adolescents’ hopes and expectations for marriage
may be affected by romanticization factors or
cultural influences that consider marriage to be
the main goal in life. If marriage does not match
these expectations, feelings of disappointment or
dissatisfaction may arise.

This study offers valuable insights by directly
comparing early-married and non-early-married
women in the early phase of marriage, a period
often overlooked in previous research. The use of
validated instruments and the inclusion of diverse
mental health and home life indicators strengthen
the credibility of the findings. However, several
limitations should be acknowledged. The use of
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quota sampling limits the generalizability of the
results, as the sample may not fully represent
the broader population. Additionally, reliance on
self-reported data could introduce response bias,
particularly in sensitive topics such as domestic
violence and marital dissatisfaction. Future studies
employing longitudinal designs and more extensive,
randomized samples are recommended to validate
and expand upon these findings.

Conclusions

Early married woman may be more vulnerable to
domestic violence, depression, anxiety, stress, life
dissatisfaction, and marital dissatisfaction. They
tend to be less emotionally and psychologically
prepared to face home life. This can increase the
potential for conflict in the home, such as in financial
management, childcare, and communication with
partners. They may have difficulty adjusting to
their roles as wives and mothers, especially if they
do not have economic independence or sufficient
education. This study can reveal how differences
in age at marriage affect mental health and home
life. This study can be a basis for various parties,
including the government, social institutions,
and communities, in designing comprehensive
premarital education policies and programs that
need to be strengthened, especially for prospective
brides and grooms who marry at a young age.
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Abstract

Background: The risk of osteoporotic fracture among persons with HIV was
higher than the persons without HIV. Traditional factors are also found as
the risk factor affecting fracture risk among persons with HIV and general
population. Predicting the fracture risk among the high-risk group is important
to develop a comprehensive fracture prevention program.

Purpose: This study aimed to compare the estimation of the 10-year fracture
risk between persons with HIV and persons without HIV using the FRAX™
algorithm.

Methods: This study recruited 245 participants from August to November
2023, while 221 participants agreed to participate. The participants consist
of 107 persons with HIV and 114 persons without HIV. The estimation of the
ten-year probability of major osteoporotic and hip fractures was calculated
using the FRAX™ algorithm. The participant’s characteristics related to
osteoporotic fracture risk was analyzed using a Chi-Square analysis.
Results: The overall mean score of 10-year probability of major osteoporotic
fracture (MOF) was 3.1% (SD 1.9) for the HIV group and 2.7% (SD 2.3) for
non-HIV. For the 10-year probability, hip fracture (HF) risk was 0.5% (SD 0.5)
for the HIV group and 0.6% (SD 0.9) for non-HIV. For MOF, HIV persons with
fracture history showed a lower score (3.5%) compared to persons without
HIV (5.3%). Smoker HIV persons showed the same MOF score (4.6% vs.
4.6%) but lower HF score (0.8% vs. 1.6%) when comparing to persons
without HIV, respectively. HIV persons with glucocorticoid use showed a
higher MOF probability score than persons without HIV (2.8% vs 2.7%).
Conclusion: The 10-year fracture risk was higher among persons with HIV
compared to persons without HIV. Fracture history, smoking behavior, and
glucocorticoid use were identified as the potential factors associated with the
risk. Further analysis using multivariate regression analysis may require to
confirm the factors associated with high fracture risk.

Keywords: FRAX™ hip fractures, HIV, osteoporotic fractures, 10-year risk
of fracture

Introduction

Persons with HIV were having higher bone fracture risk as high as three
times compared to the persons without HIV (Prieto-Alhambra et al., 2014). As
a consequence, it may lead to an increase of up to 12% in non-AlDS-related
mortality (Hasse et al., 2011). An earlier study found that bone fractures
prevalence among persons with HIV was 11.1% (llha et al., 2018). According
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to the guidelines of bone fracture management from
the United States, all persons with HIV should be
evaluated for their fracture risk using an estimation
tool such as FRAX™ (Brown et al., 2015). The
FRAX™ tool is an algorithm that integrates clinical
risk factors, with or without the inclusion of bone
mineral density measurements, to evaluate an
individual’'s fracture risk (McCloskey, 2009).

Fracture is a disease related to the associated
factors. Among persons with HIV, there were several
types of factors may affect the fracture risk, including
traditional, ART, and HIV-related factors (Bedimo et
al.,, 2016; Bedimo et al., 2012; Gedmintas et al.,
2017; Gonciulea et al., 2017; Pramukti, Liu, et al.,
2020). Identifying fracture risk among the population
with HIV is crucial to investigating the leading cause
of fracture (McGee & Cotter, 2024). Therefore,
further comprehensive prevention programs may
link the baseline need (Brown et al., 2015).

Over five million individuals living with HIV
reside in the Asia and Pacific region (UNAIDS,
2023). Nevertheless, limited research has examined
fracture risk among persons with HIV within this
population. Previous research demonstrated that
individuals with HIV infection exhibit a higher fracture
risk when comparing to the individual without HIV
(Pramukti et al., 2020). Moreover, age was identified
as a significant factor affecting fracture risk (Pramukti
et al., 2020). However, it is still unclear whether HIV
condition or older age that affecting the fracture
risk more. The present study aimed to estimate the
10-year risk of major osteoporotic fractures (MOF)
and hip fractures (HF) among persons with HIV and
middle-age persons without HIV using the FRAX™
tool, as well as to identify HIV-specific and general
risk factors associated with fracture risk.

Materials and Methods

Design

A multi-center cross-sectional study was conducted
at outpatients in the center of Bandung Referral
Hospital and Sumedang Referral Hospital.

Sample and setting

All persons with HIV attending the HIV outpatient
clinic, as well as patients without HIV who visited the
general medical outpatient clinic between August
and November 2023, were invited to participate
in the study. Patients with active opportunistic
infections, those who declined participation, and
pregnant individuals were excluded. Among the 245
eligible participants, 24 (9.7%) declined participation
for unspecified reasons, resulting in a final sample
of 221 participants (107 persons with HIV and
114 persons without HIV) who were consecutively
enrolled. In addition to demographic information,
participants provided data necessary for FRAX™
assessment.

Variable
The primary variable measured in this study was the

10-year fracture risk, calculated using the FRAX™
tool, which incorporates clinical risk factors such
as age, sex, weight, history of previous fractures,
parental history of hip fracture, current smoking
status, glucocorticoid use, rheumatoid arthritis,
secondary osteoporosis, and alcohol consumption
(>3 units per day). Data on all clinical risk factors,
except for bone mineral density (BMD), were
collected through a structured questionnaire. The
10-year probability of major osteoporotic fractures
(MOF) generated by the FRAX™ algorithm was
expressed as an absolute percentage score (Brown
etal., 2015).

Instruments

The FRAX™ algorithm served as the primary
instrument in this study and has previously been
validated in HIV-infected populations. A 2014 study
conducted in the United States involving 17,387
HIV-positive male veterans and 7,064 HIV-negative
male veterans demonstrated comparable predictive
accuracy for osteoporotic fracture risk, with scores
of 1.62 and 1.69, respectively (p = 0.03) (Yin &
Falutz, 2016). Similarly, a study in Italy reported that
the FRAX™ tool exhibited a sensitivity of 77.3% and
a specificity of 69% (p = 0.02) in assessing fracture
risk among 57 Caucasian HIV-positive and 50 HIV-
negative men (Pepe et al., 2012).

Data collection

Following approval from the facility’s Research
Ethics Committee, data collection was conducted
from mid-August to December 2023. Eligible patients
were identified through the HIV/AIDS information
system by the HIV case manager and subsequently
referred to the research team during clinic visits.
Written informed consent was obtained from all
participants, who were then asked to complete the
demographic and FRAX™ questionnaires. HIV-
related clinical data were extracted from medical
records provided by the HIV case manager.

Data analysis

The 10-year probabilities of major osteoporotic
fractures (MOFs) and hip fractures were calculated
by inputting the relevant data into the FRAX™
computerized algorithm. Descriptive analysis was
performed to summarize the study variables. A
Chi-Square was used to identify the participant’s
characteristics related to osteoporotic fracture risk.
All statistical analyses were performed using SPSS
software version 27 for Windows.

Ethical consideration

The IRB approval has been obtained from
the Research Ethics Committee Universitas
Padjadjaran with the registration number 1002/
UNG6.KEP/EC/2023. Prior to the data collection, the
subjects were explained about the study procedures
including the assurance of confidentiality and
anonymity principles. Afterward, the subjects
asked for their consent to join the study. Those
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Table 1. Participant characteristic (n=221)
Variable n (%)

Age (years) (mean) (SD) 41.6 (13.8)

Body height (cm) (mean + SD) 157.6 (16.9)

HIV status
HIV positive 107 (48.4)
HIV negative 114 (51.6

HIV-related risk factor

Viral load (copies) (n=76)
->40/ml 14 (18.5)
- Undetectable 62 (81.5)

ART=anti-retroviral therapy; SD=standard deviations

Table 2. Characteristic of persons with HIV and persons without HIV (n=221)

Variable HIV status P value
HIV (+) (n=107) (HIV () (n=114)

Age (years) (mean) (SD) 37.6 (11.8) 45.4 (14.4)

Body height (cm) (mean + SD) 160.9 (16.7) 157.7 (8.2) 0.071

Fracture history (%) 4 (3.7) 8 (7%) 0.282

Smoking (%) 12 (11.2) 7 (6.1)

Rheumatoid Arthritis (%) 19 (24.7) 22 (29.3) 0.518

SD=standard deviations

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 1, April 2025




Pramukti, 1., et al. (2025)

Original Article

Table 3. Major Osteoporotic Fracture risk and the related factors among persons with HIV and per-

sons without HIV (n=221)

Characteristic MOF score (%) P value
HIV non HIV
Sex .250
Male 2.8 (1.6) 2.5(2.1)
Female 3.4 (24) 2.8 (2.4)

Parents’ hip fracture history
Yes 3.4(1.8)
No 2.8(2.1)

933
2.1 (1.5)
2.9 (2.4)

Glucocorticoid used
Yes 3.7 (2.3)
No 2.7 (1.8)

017
3.1(2.1)
2.6 (2.4)

Alcohol used
Yes 2.4 (1.8)
No 3.0 (2.0)

.308

6.7 (2.7)
2.6 (2.2)

HIV=human immunodeficiency virus; MOF=major osteoporotic fracture; HF=hip fracture

who agreed to participate were enrolled in the
study. During the data collection, the privacy of the
subjects was maintained. Those who decided to
stop their participation were allowed without any
consequences.

Results

Demographics

The characteristics of the participants showed more
than half were male participants (n=102, 46.2%)
with a mean age of 41.6 (13.8) years (Table 1).
The mean body weight was 56.9 (11.8) kg, while
the body height was 157.6 (16.9) cm. Most of the
participants were married (n=128, 57.9%). The
number of participants with HIV was 107 (48.4%),
while the those without HIV were 114 (51.6%). There
were only 12 (5.4%) participants reported having a
fracture history, and 63 participants (28.5%) had
parents’ hip fracture history. Only 19 participants
(8.6%) were a smoker, while 63 (28.5%) were on
glucocorticoid therapy. Related to the comorbidity,
41 participants (27.0%) had Rheumatoid Arthritis.
For HIV related factors, among the fifty-five tested
participants, most of the participants (n=44, 80.0%)

showed undetectable viral load. For the antiretroviral
therapy (ART) related factors, among the persons
with HIV, most participants (n=105, 98.1%) were on
ART.

The characteristic of participants with HIV and
participants without HIV is showed in Table 2.
The male proportion in the HIV group were higher
(59.8%) than in the non-HIV group (33.3%). For the
age, the participant in the HIV group were younger
(mean age of 37.6 years) than in the non-HIV group
(mean age of 45.4 years). For the body weight,
both group were similar (56.7 kg vs 56.9 kg). Non
HIV group were mostly married (75.4%), while the
married participants in the HIV group were only
39.3%.

Major Osteoporotic Fracture risk among
persons with HIV and persons without HIV
For the 10-year probability of major osteoporotic
fractures (MOF), overall, the mean score among
participants with HIV with fracture history showed
significantly higher scores than those without history
(3.5 vs 3.0) (Table 3). Among participants without
HIV, those with fracture history scored higher than
those without (5.3 vs 3.5). Compared with persons
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Table 4. Hip Fracture risk and the related factors among HIV and non-HIV (n=221)

Characteristic

P value

middle-age non-HIV

HIV
Sex
Male 0.4 (0.5)
Female 0.5(0.7)

577
0.6 (1.0)
0.6 (0.9)

Parents’ hip fracture history
Yes 0.6 (0.5)
No 0.4 (0.5)

754
0.4 (0.8)
0.6 (1.0)

Glucocorticoid used
Yes 0.6 (0.4)
No 0.4 (0.6)

.087
0.7 (1.2)
0.5 (0.8)

Alcohol used 184
Yes 0.4 (0.5) 2.23 (1.6)
No 0.4 (0.6) 0.6 (0.9)
HIV=human immunodeficiency virus; HF=hip fracture
without HIV, persons with HIV with fracture history Discussion

showed lower scores (3.5 vs 5.3). Furthermore,
among persons with HIV, those who were smokers
showed significantly higher scores than non-smoker
participants (4.6 vs 2.8). Among participants without
HIV, the smoker participants also showed higher
scores than the non-smokers. Regarding the
medical treatment, among persons with HIV, those
who had undergone glucocorticoid use showed
higher scores than those who had not (3.7 vs 2.7).
Among the persons without HIV, the participants
with glucocorticoid use also showed higher scores
than those who were not (3.1 vs. 2.6).

Hip fracture risk among persons with HIV
and persons without HIV

For the 10-year probability of hip fractures (HF),
among persons with HIV, the smoker participants
showed higher scores than the non-smokers (0.8 vs
0.4) (Table 4). Among the participants without HIV,
the smoker participants also showed higher score
than those without history (1.6 vs 0.5). Compared
to the persons without HIV who were smoking, the
smokers persons with HIV group showed a lower
score (0.8 vs 1.6).

The study showed the various fracture risk scores
according to the related factors. The primary
finding of this study was that the 10-year risk of
both major osteoporotic fractures (MOFs) and hip
fractures (HFs) was predominantly higher among
persons with HIV who exhibited several risk factors,
including a history of fractures, parental history of
hip fractures, smoking behavior, and glucocorticoid
use. In contrast, HIV-related factors such as
antiretroviral therapy (ART) duration, tenofovir
disoproxil fumarate (TDF) exposure, and a history
of drug and alcohol abuse were not associated with
an increased risk of MOFs or hip fractures. Our
earlier study in 2020 found that the factors affecting
10-year fracture risk among HIV-infected persons
included age, fracture history, and HCV coinfection
(Pramukti, Lindayani, et al., 2020; Pramukti Liu et
al., 2020). Similar factors were found in another two
studies explaining how traditional factors play an
important role in affecting the fracture risk among
persons with HIV (Gedmintas et al., 2017; Jiang et
al., 2013)

When comparing between persons with HIV
and persons without HIV group, the present study
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findings suggested that the persons without HIV
with fracture history showed a higher MOF score
than HIV group. This difference may be due to the
different age ranges among the two groups. In earlier
studies, age has been found as a significant risk
factor affecting fracture risk among HIV and non-HIV,
as the non-HIV group is consisted of participants
with older age than the HIV group (Pramukti et al.,
2020; Ye et al., 2024). Furthermore, fracture history
among the older population may affect their fracture
risk more than the younger population (Honkanen et
al., 1997; Ye et al., 2024).

Another possible risk factor for persons with
HIV having fracture was associated with smoking
behavior. Our study showed the same major
osteoporotic fracture score between smokers with
HIV and smokers in the non-HIV group. However,
for the hip fracture, the middle-aged HIV group
showed a higher score, which indicates smokers
who are older in the general population may be at
higher risk compared to smokers who are younger
in the HIV population. This finding may be relevant
to the previous study stating that a combination of
smoking behavior and older age may affect a higher
fracture risk than a smoker in the HIV population
(Olofsson et al., 2005).

The use of glucocorticoid is also common among
persons with HIV and may affect the fracture risk.
In our study, persons with HIV with glucocorticoid
use showed a higher major osteoporotic fracture
risk than the non-HIV with glucocorticoid use. It
indicates that the use of glucocorticoids among the
HIV population may impact more fracture risk than
among the middle-aged persons without HIV. This
finding is relevant to a previous study which found
that persons with HIV undergoing protease inhibitors
may affect their bone loss (Moran et al., 2016).

Strengths and limitations of the study

Our study compared the fracture risk between
persons with HIV and persons without HIV. Several
limitations were found in this study. First, the
different age ranges between HIV and non-HIV
groups may be found as the confounding factor.
However, the new finding on how the two factors,
including HIV disease and older age, affect the
fracture risk and the large sample size employed
may overcome the limitation found. Furthermore,
the multi-center used in this study design may
improve the sample’s representativeness and the
finding of generalizability. Another limitation in this
study is that the estimation of fracture risk did not
consider bone mineral density (BMD) measurement
in the laboratory. Therefore, it may affect the fracture
risk score. However, FRAX™ is also reliable when
calculating the fracture risk without the BMD data.
In addition, the large sample size included may
overcome the limitation.

Nursing Implication
This study predicted the fracture risk among persons
with HIV persons as the vulnerable population for

10 years. The finding may be beneficial as the
baseline data to determine the health promotion
program in the nursing care, particularly among
HIV populations. In addition, as the findings found
how the risk differs in different groups, it may be
beneficial for determining the specific program
related to fracture prevention among those groups.

Conclusions

The 10-year fracture risk was elevated in persons
with HIV who presented with multiple factors, such
as a history of fractures, smoking behavior, and
glucocorticoid use, compared to persons without HIV.
Further investigation using multivariate regression
analysis is necessary to confirm the specific factors
associated with an increased fracture risk.
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Abstract

Background: Pregnant women experience lower quality of life compared
to the general population and experience a decrease in their quality of life
as their pregnancy progresses. Video interactive provides an interesting
and interactive environment, so participants would be more likely to enjoy
completing their physical activity regimen.

Purpose: This study aimed to determine the impact of video interactive-
based exercise on quality of life among pregnant women in Indonesia.
Methods: A quasi-experimental study was carried out in Bandung, West
Java, Indonesia from August 2023 to January 2024. The intervention and
control groups involved healthy pregnant women aged above 18 years
old, second trimester pregnant, advised by healthcare, literate, and willing
to participate in physical activity. The study involved 264 pregnant women,
with a response rate of 96%. Data was collected before (TO), immediately
after (T1), and 2 weeks after the intervention (T2). The videos covered
combination of exercise program for pregnant women, including warm-up,
main phase (with an aerobic element, followed by strength and endurance
exercises) and final stretching and relaxation. quality of life was measure
using quality of life Gravidarum. The analysis was evaluated using repeated
ANOVA test and difference-in-difference estimate.

Results:After a two-week follow-up, the intervention group showed a
substantial increase in quality of life scores, with a moderate level of impact
(effect size= 0.39). The difference-in-difference estimate showed a modest
increase of 3.57 percentage points between groups.

Conclusion: The study demonstrated that video interactive exercise
significantly improved the quality of life for pregnant women, indicating the
potential for encouraging their participation in such activities.

Keywords: exercise, pregnant women, quality of life, video interactive

Introduction

Quality of life (QoL) is defined by the World Health Organization (WHO) as
“an individual’s perspective on their own life in light of their own cultural and
value system, and in light of the importance they attribute to various aspects
of their own life” (WHO, 2012). A previous study found that pregnant women
experience lower quality of life compared to the general population and
experience a decrease in their quality of life as their pregnancy progresses
(Boutibetal., 2022a; Lagadec et al., 2018). Pregnant women at third trimester
showed lower quality of life than in first and second trimester (Boutib et al.,
2022b). Quality of life is influenced by material living conditions, psychosocial
risks, work-related ill-being, lack of confidence in society, weak social ties,
economic and physical insecurities, and health ; (Boutib et al., 2022a; Divilly
et al., 2022; Lagadec et al., 2018; Shams et al., 2022) Prenatal quality of
life can negatively affect postpartum life, increasing the risk of postpartum
depression, labor complications, or birth defects (Mogos et al., 2013).
Physical activity is a modifiable health risk factor that positively impacts
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maternal mental health and quality of life. The 2019
Canadian guideline for physical activity during
pregnancy advises all pregnant women, except
those with contraindications, to engage in at least
150 minutes of moderate-intensity physical activity,
at least three days per week, to achieve clinically
meaningful health benefits and reduce pregnancy
complications (Vargas-Terrones et al., 2019)
Women with higher quality of life reported higher
energy expenditures related to occupational, sport/
exercise, and strenuous activities (Krzepota et al.,
2018). Pregnancy-induced physical activity can
reduce fatigue, tension, anxiety, and depression,
and enhance breastfeeding outcomes (Nguyen et
al., 2018; Vargas-Terrones et al., 2019). Another
study suggested that prenatal exercise positively
impacts prenatal depression but not anxiety or
postpartum depression (Davenport et al., 2019;
Takeishi et al., 2019). Ameta-analysis found that
exercise significantly reduces anxiety and stress
levels, improving overall quality of life (Liu et al.,
2019). Despite its advantages, studies show a
significant decrease in prenatal physical activity
among pregnant women (Cooper et al., 2020; T.
L. C. Nascimento et al., 2021). A study found that
75.2% of 109 pregnant women were sedentary,
with slow walking being the most common type
of exercise (Szablewska et al., 2023). Similarly, a
study in Indonesia found that over half of pregnant
women were sedentary (Astuti et al., 2021).

In Indonesia, intervention to promote quality of
life among pregnant women have been studied. For
example, using application-based education with
social cognitive therapy, however the study focuses
on pregnant women with gestational diabetic mellitus
(Ariyani et al.,, 2022). Additionally, mindfulness
interventions, progressive muscle relaxation, and
murothal Al-Qur’an therapy have shown significant
improvements in the quality of life of pregnant
women (Aswitami et al., 2021; Indrawati et al.,
2022). However, these interventions often require
multiple in-person sessions, limiting accessibility for
women in rural or resource-limited settings.

Interactive  video-based interventions offer
unique advantages compared to traditional or static
approaches. Unlike standard in-person or app-based
programs, interactive video formats can enhance
engagement and adherence through real-time
feedback, visual demonstrations, and customizable
pacing. These features make the intervention
more enjoyable and user-friendly, potentially
improving long-term compliance. Additionally, video
interventions can be accessed remotely, eliminating
geographical barriers and allowing for greater
scalability. Recent evidence suggests that video-
based interventions can effectively increase physical
activity levels in pregnant women, contributing to
better maternal and fetal outcomes (Wowdzia et
al., 2021). Structured exercise programs delivered
via digital platforms have been shown to reduce
anxiety and depression, enhance mental health,
and improve overall quality of life (Sbrilli et al.,

2020; Yang et al., 2019). By integrating interactive
features tailored to the needs of pregnant women,
this approach could amplify these benefits, offering
a holistic solution for improving both physical and
psychological health during pregnancy.

While previous interventions have demonstrated
some effectiveness in enhancing quality of life,
there is a limited focus on scalable, accessible, and
culturally relevant solutions that integrate physical
activity into pregnancy care (Sbrilli et al., 2020;
Wowdzia etal., 2021; Yang et al., 2019). Few studies
have investigated the use of technology, specifically
video-based interactive interventions, to address
the dual physical and psychological challenges
faced by pregnant women, particularly in Indonesia.
Therefore, this study aimed to determine the impact
of video interactive-based exercise on quality of life
among pregnant women in Indonesia.

Materials and Methods

Study design

A quasi-experimental study was carried out in
Bandung, West Java, Indonesia from August
2023 to January 2024. Data was collected before
(TO), immediately after (T1), and 2 weeks after the
intervention (T2).

Sample

The inclusion and exclusion criteria for both
intervention and control groups were as follows:
healthy pregnant women aged 18 years or older,
pregnant women in their second trimester, advised
by a healthcare professional to engage in physical
activity, literate, and willing to participate in the
study. Pregnant women with mental health issues
or pregnancy complications were excluded.
Participants underwent a preliminary screening
process conducted by healthcare professionals to
ensure they met the inclusion and exclusion criteria.
This process involved interviews, a review of
medical records, and a short physical examination
to confirm eligibility.

The sample size was calculated using G-Power
Software Version 3.1.9.4 for a t-test, with a
significance level of 0.05, an estimated effect size
of 0.40 (Cohen, 1992), a power level of 0.80, two
groups, and three repeated measures.

Participants were allocated to either the
intervention or control group using a convenience
sampling method. Allocation was performed
sequentially based on the order of enroliment
until the required sample size for each group was
achieved. While convenience sampling may have
limitations in randomization, efforts were made to
ensure baseline characteristics between the groups
were comparable through statistical analysis prior to
the intervention.

Instrument
The demographic data sheet included information
on pregnant women, such as age (in years at time of
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data collection), level of education (primary school,
secondary school, university or college), occupation
(yes/no), gestational age (in week at time of data
collection), parity (number of live children), and body
mass index (body wight and height).

The quality of life gravidarum (QOL-GRAV) is a
questionnaire designed to assess the quality of life
of women during normal pregnancy (Zarei et al.,
2018). It consists of nine items, rated on a 5-point
Likert scale, and is designed as a supplement to the
WHOQOL-BREF. Some items are supplemented
by open-ended questions for more detailed
descriptions of changes during pregnancy and
coping strategies. The interpretation of the QOL-
GRAV scale suggests that a lower score indicates a
higher quality of life. The mean scores of the QOL-
GRAV scale are generally lower than those of the
WHOQOL-BREF questionnaire. The quality of life
is rated as outstanding (9-18 points), very good
(19-27 points), good (28-36 points), and not very
good (937—45 points) based on the total score. The
internal reliability in original study was 0.72 to 0.75
(Vachkova et al., 2013). The internal reliability in this
study was 0.86.

Intervention

The intervention was intended for pregnant
women who qualified based on the study’s
inclusion criteria. Immediately after undergoing
the baseline assessments, participants assigned
to the intervention group received access (via
text message) to a standardized interactive video.
This video was created to equalize access to the
UEC and a guided, structured exercise regimen,
consistent  with established clinical practice
guidelines. The intervention was conducted over
four weeks, initiated by a 90-minute education and
support session led by trained nurses and research
personnel in week 1.

The video was a joint effort created by a
multidisciplinary team, including a maternal health
nurse educator, an exercise physiologist and an
obstetrician. Its design was guided by evidence-
based recommendations, exercise protocols
tailored to accommodate the particular safety
and health needs of pregnant women (adapted
from Aguilar Cordero et al., 2016). The video
content was validated by three external experts
(1 senior obstetrician, 1 prenatal physiotherapy
specialist and 1 midwifery academic) prior to its
usage in the study to assess its clinical relevance,
clarity and cultural appropriateness. To improve the
instructional quality and usability of the video, it was
revisited and reviewed multiple times based on
their feedback.

The finished video clocked at around 45 minutes
and was broken into sections, including a warm up,
aerobic portion, strength and endurance exercises,
cool down and stretching and relaxation section. To
avoid any confusion and miscommunication through
verbal strategies instead (tapping and clapping),
visual columns were added. The video even had

interactive elements where participants could pause
and practice movements in real-time and then
also be prompted to do self-reflection. They were
specifically crafted to encourage action, inspire
trust, and reinforce learning.call to action

Eight trained research assistants were recruited
(two for each intervention group) with a nursing
or public health background, who delivered the
program. These assistants also were tasked
with onboarding participants, providing technical
support, and conducting weekly follow-ups and
logbook reviews. In the first 90-minute session, the
nurse and the designated assistant led participants
through the exercises to ensure they were
performed correctly and that it was safe to do so,
particularly for exercise at home. All participants
were provided with a standardized logbook for
self-monitoring purposes. They were asked to
log their daily exercise regimes such as duration,
heart rate (assessing at home manually or using
a personal device), perceived level of exertion
and issues or discomfort encountered. Research
assistants reviewed these records via phone or
video consultations on a weekly basis. In addition,
participants were provided coaching on how to stay
within the protocol if deviations were identified.

The informational session also highlighted goal-
setting as a source of motivation. Participants were
invited to use their subjective definitions of minimum
physical activity levels, validated with weekly SMS
or telephone reminders. The lead researchers
developed a standard reminder template to ensure
a consistent approach to communication. This
template could be easily tailored to each participant
while maintaining the essence of the message, the
research assistants could simply adjust the wording
or drop unnecessary details. Each research
assistant contributed an average of 8 to 16 hours
per week of study support, depending on the needs
for onboarding participants and monitoring their
adherence. The core research team provided both
in-person and virtual support to maintain fidelity to
the intervention. A coordinated training initiative was
developed for the entire team, as well as a detailed
implementation protocol to ensure standardization
of intervention delivery across study sites.

The control group continued receiving standard
clinical care without the physical activity program
and without additional supports. The participants
in both the intervention and control groups were
monitored during the entire study for adherence
to the protocol and to keep the research outcomes
valid.

Procedure

Prior to implementing the intervention, baseline data
was collected using a standardized questionnaire
that was sent using the Google Form platform. To
minimize the possibility of inaccurate data entry or
participant confusion, the form was filled out with
detailed, step-by-step instructions. Eight competent
study assistants, all with degrees in nursing, lent
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Table 1. Demographic comparison between intervention and control group (N=240)

Variables Intervention group Control group p-value

n=120 (%) n=120 (%)
Education level 0.134
Primary school 45 (37.5) 40 (33.3)
Secondary school 63 (52.5) 64 (53.3)
Higher than secondary school 12 (10) 16 (13.3)

Gestational age (years), Mean + SD 20.3 £ 3.55 21.9+2.11 0.228

Body mass index, Mean + SD 28.21+ 4.56 29.01 £ 5.01 0.176
Table 2. Within group comparison of quality of life using ANOVA and Cohen’s d test
Variable TO ™ T2 F ANOVA Test Cohen’sd
Mean *SD Mean * SD Mean * SD p-value

Control group 87.32+155 86.76+13.2 83.34+157  -2.32 0.037 0.03
Note: P < 0.05 are considered significant; Note: before (TO), immediately after (T1), 2 weeks after the

intervention (T2), respectively.

92

88
86

b 82

80
78

76
O

—ntervention group

Ti T2

Contral group

Figure 1. Change in quality of life between intervention and control groups overtime
Note: DDE: difference-in-difference estimate; ***: p < 0.001

credence to this method by walking participants
through each step. These assistants are available
in real-time via Zoom meetings and can handle
issues like answering inquiries, clarifying concepts,
fixing technical issues, and checking the accuracy of
submitted answers.

The intervention consisted of a four-week
exercise program led by videos thataimed to enhance
stability, stamina, and strength. Physiotherapists,

sports science professors, and nurse educators with
expertise in community health were the members
of the interdisciplinary team who collaborated to
develop the exercise program. The program was
tailored to the specific needs and skills of the study
group, based on evidence-based recommendations
for functional fitness. Prior to its implementation, the
video was given the go light by rehabilitation experts
who were well-versed in home-based exercise
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programs. The clinical relevance, instructional
clarity, and safety of the exercises were ensured
by their remarks, especially for unmonitored use.
Ten participants who were not included in the main
study saw the film as a pilot to see how well it was
understood and how easy it was to use.

A total of two hundred forty-four people were
involved in the study. Their participation in the
intervention was closely monitored by both the
primary researchers and the research assistants.
Contributions were time-stamped, participants
were invited to join a specialized WhatsApp group,
and participants were asked to check in at certain
intervals during the week. Each research assistant
had 33 participants to assist, compliance to be
tracked weekly, and any signs of disengagement
or lack of reactivity to be reported immediately to
the primary investigator. To ensure that participants
would respond to the post-intervention assessment,
we used both email and WhatsApp to send them
reminders. In order to guarantee consistency in
communication, the research team developed a
standardized message template. Reminders were
sent two days before to the scheduled submission,
on the day of the actual due date, and a third time
two days later in the event that no response had
been obtained.

Two weeks after the conclusion of the program,
data was collected using the same Google Form
platform used for the baseline survey. The study
team oversaw the whole data collection and
monitoring process; it consisted of two primary
investigators and three associate researchers. In
order to ensure consistency in procedures, the team
had an alignment meeting before the intervention.
Consistent check-ins during the intervention period
ensured that all study participants cooperated and
followed the procedure.

Data analysis

The analyses included frequency, mean, and
standard deviation. The average difference in
quality of life score overtime was calculated using
repeated measure ANOVA test. The effect size was
computed using the Cohen’s d test. The efficiency
of the intervention was evaluated using a difference-
in-difference estimate (DDE). SPSS version 26 was
used to code and analyze the data.

Ethical consideration

The research was approved by the International
Review Board (IRB) of STIKep PPNI Jawa Barat,
Indonesia. Before data collection, a detailed
explanation of the study’s objectives, methodologies,
potential risks, and benefits was provided to
all participants through an information session
conducted online. Participants were assured of the
confidentiality and anonymity of their responses, in
line with ethical research practices. Written informed
consent was obtained from each participant
electronically using a Google Form consent sheet.
Data were securely stored on a password-protected

cloud platform accessible only to the research team,
further safeguarding participants’ privacy.

Results

The baseline data gathering involved 264 pregnant
women in a cohort, with 20% of patients choosing
not to participate, resulting in a response rate of
96%. The intervention group had an average age
of 27.13 years and a standard deviation of 3.25.
Furthermore, 52.5% of the participants had finished
senior high school education. The mean gestational
age was determined to be 20.3 + 3.55 weeks. The
mean number of children reported by the participants
was 2.1 + 0.23. The average body mass index (BMI)
was determined to be 28.21 + 4.56 (Table 1).

In the control group, the average age was 21.9 +
2.11, and 53.3% of individuals had completed senior
high school education. The mean gestational age
was 35.9 years with a standard deviation of 2.11, the
mean number of children was 2.5 with a standard
deviation of 0.41, and the mean body mass index
was 29.01 with a standard deviation of 5.01. No
statistically significant differences were observed
between the intervention and control groups
regarding age, education, gestational age, number
of children, and body mass index (p>0.05) (Table 1).

The repeated measures analysis of variance
(ANOVA) showed a substantial rise in quality of life
scores within the intervention group following a two-
week follow-up. The effect size of 0.39 indicates a
moderate level of impact. There was no significant
increase in quality of life in the control group, as
indicated by an effect size of 0.03, suggesting a
negligible impact size (Table 2).

Figure 1 illustrates the change in quality of
life over time in both the intervention and control
groups. The intervention group saw an improvement
in their overall quality of life score from TO to T2.
The difference-in-difference estimate (DDE) showed
a modest rise of 3.57 percentage points. Throughout
the trial period, the control group did not show any
statistically significant improvement in quality of life.

Discussion

This study demonstrated that video interactive-
based exercise led to a significant improvement in
quality of life scores. The significant improvement in
quality of life scores observed with video interactive-
based exercise aligns with growing evidence
supporting the role of digital health interventions in
enhancing physical and mental well-being. Previous
studies have shown that technology-mediated
exercise programs can facilitate greater engagement
and adherence compared to traditional exercise
modalities (Zheng et al., 2023). The interactive
nature of video-based exercises may promote a
more enjoyable and accessible fitness experience,
potentially reducing barriers such as lack of
motivation and time constraints. According to a
systematic review by Smith et al., 2022, participants
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in video-based interventions reported higher levels
of satisfaction and perceived enjoyment, which are
crucial factors in maintaining long-term physical
activity.

Moreover, the social components often
integrated into these programs—such as virtual
classes or community challenges—can foster a
sense of belonging and support, further enhancing
participants’ motivation and commitment (Johnson
et al., 2024). This aligns with the findings of Villa-
(Garcia et al., 2023), who noted that social support
mechanisms are critical in improving exercise
adherence and overall mental health outcomes. In
addition, the COVID-19 pandemic has accelerated
the adoption of digital health solutions, leading to a
greater focus on home-based exercise interventions.
The versatility of video-based exercise can cater to
diverse populations, including those with limited
mobility or those living in remote areas, thus
broadening access to quality health resources
(Thorpe et al., 2023).

Finally, while the results are promising, future
research should explore the long-term effects of
video interactive-based exercise on quality of life and
investigate the specific components that contribute
most significantly to these improvements. Tailoring
interventions to individual preferences and needs
may further enhance their effectiveness (Fang et al.,
2024).

A systematic review found that exercise had a
significant positive impact on the quality of life of
pregnant women. Additionally, two out of the four
studies indicated that resistance training could
enhance the quality of life of pregnant women. This
review presents evidence that exercise is a practical,
acceptable, and beneficial intervention for improving
women’s quality of life during pregnancy, despite
inconsistent outcomes from different studies (Liu et
al., 2019). Barakat et al., (2011)conducted a study
on 80 healthy pregnant women. The experimental
group engaged in a moderate exercise program
(35—45 min) three days a week from weeks 6-8 to
38-39 of pregnancy. These authors, like us, found
that engaging in a program of moderate physical
activity throughout all three trimesters of pregnancy
enhances the mother’s subjective health condition.
Nevertheless, other research studies did not
demonstrate a notable improvement in the quality
of life for overweight/obese women who exercise
(S. L. Nascimento et al., 2011) or pregnant women
who engage in water gymnastic training (Vallim et
al., 2011).

This study found a significant difference
between groups in terms of quality of life. These
basic nursing measures are part of daily patient care
and nurses provide conventional oral education so
frequently that presenting this education through
video interactive exercises may not seem different
to the patient. Video interactive-based exercise
helps patients grasp the technique before the actual
exercise, avoiding the need to absorb important
information at inconvenient moments. Traditional

educational approaches are typically carried out
by healthcare professionals to instruct patients on
exercising at a specific period. Patients frequently
forget steps and need guided re-training for complex
exercise routines at the end of their education. The
intervention group in the study may independently
evaluate the processes using interactive films,
allowing them to preview the exercise process and
revisit the experience as many times as necessary.
However, the data could not be analyzed for the long-
term effects of the intervention due to the absence
of long-term follow-up. The research design can be
enhanced in the future.

This study is a quasi-experimental study that
is prospective in nature, where the intervention
comes before the effect, establishing a very
convincing causal relationship with feasibility and
practicality. Clinical nursing research often use this
method, which lacks randomized grouping and a
control group, making it challenging to conclusively
ascribe the results to the intervention, therefore
reducing its credibility compared to experimental
trials. The baseline surveys for the control group
and intervention group in this study were uniform.
Simultaneously, when comparing the two groups
during the same timeframe, giving video access just
to the intervention group could lead to interference
causing a halo effect as a result of sharing the
videos.

Conclusion

A video interactive exercise showed a significant
enhancement in the quality of life for pregnant
women. This study showed that it is possible to
encourage pregnant women to engage in video
interactive-based exercise. Future studies could
conduct a long-term study to assess the sustained
effects of video interactive exercises on the quality
of life for pregnant women throughout different
trimesters and postpartum. Moreover, examine
the role of user engagement with video interactive
content (e.g., frequency of use, preference for
types of exercises) in influencing quality of life
improvements.

Declaration of interest
The authors declare that the research was
conducted in the absence of any commercial or
financial relationships that could be construed as a
potential conflict of interest.

Acknowledgments
We thank all the study participants for their
cooperation.

Funding
This study was supported by STIKep PPNI Jawa
Barat, Indonesia.

Data availability
The raw data supporting the conclusions of this

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 1, April 2025




Original Article

The impact of interactive video-based exercise

article will be made available as requested to the
corresponding authors.

References

Aguilar Cordero, M. J., Rodriguez Blanque, R.,
Sanchez Garcia, J. C., Sanchez Lépez, A.
M., Baena Garcia, L., & Lépez Contreras, G.
(2016). Influencia del programa SWEP (Study
Water Exercise Pregnant) en los resultados
perinatales: protocolo de estudio. Nutricion
Hospitalaria, 33(1), 156-161. https://doi.
org/10.20960/nh.28

Ariyani, N. W., Wirawan, I. M. A., Pinatih, G. N. |,
& Kusuma, A. A. N. J. (2022). The effect of
an application-based educational intervention
with a social cognitive theory model on
pregnant women in Denpasar, Bali, Indonesia:
A randomized controlled trial. Osong Public
Health and Research Perspectives, 13(2),
153. https://doi.org/10.24171/j.phrp.2021.0209

Astuti, I. P., Sugita, S., & Mulati, T. S. (2021). The
effect of pregnancy exercise on third trimester
primigravida anxiety in dealing with childbirth.
Jurnal Kebidanan Dan Kesehatan Tradisional,
76-83. https://doi.org/10.37341/jkkt.v0i0.227

Aswitami, N. G. A. P,, Darma, I. G. G. M. S., & Ardi,
N. M. S. M. (2021). The Effect of progressive
muscle relaxation technique (PMRT) on the
quality of life of third trimester pregnant women
at Public Health Centre Il, West Denpasar
District. Jurnal Profesi Medika: Jurnal
Kedokteran Dan Kesehatan, 15(2).

Barakat, R., Pelaez, M., Montejo, R., Luaces,
M., & Zakynthinaki, M. (2011). Exercise
during  pregnancy improves maternal
health perception: A randomized controlled
trial. American Journal of Obstetrics and
Gynecology, 204(5), 402-e1. https://doi.
org/10.1016/j.ajog.2011.01.043

Boutib, A., Chergaoui, S., Marfak, A., Hilali, A,
& Youlyouz-Marfak, |. (2022a). Quality of
life during pregnancy from 2011 to 2021:
systematic review. International Journal of
Women’s Health, 975-1005. https://doi.
org/10.2147/IJWH.S361643

Boutib, A., Chergaoui, S., Marfak, A., Hilali, A., &
Youlyouz-Marfak, I. (2022). Quality of life during
pregnancy from 2011 to 2021: Systematic
review. International Journal of Women’s
Health, 975-1005. https://doi.org/10.2147/
IJWH.S361643

Cohen, J. (1992). Statistical power analysis. Current
Directions in Psychological Science, 1(3),
98-101. https://doi.org/10.1111/1467-8721.
ep10768783

Cooper, A. L., Brown, J. A,, Rees, C. S., & Leslie,
G. D. (2020). Nurse resilience: A concept
analysis. International Journal of Mental
Health Nursing, 29(4), 553-575. https://doi.
org/10.1111/inm.12721

Davenport, M. H., Ruchat, S.-M., Sobierajski, F.,

Poitras, V. J., Gray, C. E., Yoo, C., Skow, R.
J., Garcia, A. J., Barrowman, N., & Meah,
V. L. (2019). Impact of prenatal exercise on
maternal harms, labour and delivery outcomes:
A systematic review and meta-analysis. British
Journal of Sports Medicine, 53(2), 99-107.
https://doi.org/10.1136/bjsports-2018-099821

Divilly, P., Zaremba, N., Mahmoudi, Z., Sgholm, U.,
Pollard, D. J., Broadley, M., Abbink, E. J., de
Galan, B., Pedersen-Bjergaard, U., & Renard,
E. (2022). Hypo-METRICS: Hypoglycaemia—
MEasurement, ThResholds and ImpaCtS—A
multi-country clinical study to define the optimal
threshold and duration of sensor-detected
hypoglycaemia that impact the experience
of hypoglycaemia, quality of life and health
economic o. Diabetic Medicine, 39(9), e14892.
https://doi.org/10.1111/dme.14892

Fang, J., Lee, V. C. S, Ji, H., & Wang, H.
(2024). Enhancing digital health services: A
machine learning approach to personalized
exercise goal setting. Digital Health,
10, 20552076241233250. https://doi.
org/10.1177/20552076241233247

Indrawati, |., Yufdel, Y., & Elfira, E. (2022). The effect
of murothal Al-Qur'an therapy on reducing
anxiety and quality of life on pregnant women.
Jurnal Kebidanan, 12(2), 119-123. https://doi.
org/10.31983/jkb.v12i2.7718

Johnson, E., Corrick, S., Isley, S., Vandermeer,
B., Dolgoy, N., Bates, J., Godfrey, E., Soltys,
C., Muir, C., & Vohra, S. (2024). Mind-body
internet and mobile-based interventions for
depression and anxiety in adults with chronic
physical conditions: A systematic review of
RCTs. PLOS Digital Health, 3(1), e0000435.
https://doi.org/10.1371/journal.pdig.00004 35

Krzepota, J., Sadowska, D., & Biernat, E. (2018).
Relationships between physical activity
and quality of life in pregnant women in the
second and third trimester. International
Journal of Environmental Research and Public
Health, 15(12), 2745. https://doi.org/10.3390/
ijerph15122745

Lagadec, N., Steinecker, M., Kapassi, A., Magnier,
A. M., Chastang, J., Robert, S., Gaouaou, N.,
& Ibanez, G. (2018). Factors influencing the
quality of life of pregnant women: A systematic
review. BMC Pregnancy and Childbirth, 18,
1-14. https://doi.org/10.1186/s12884-018-
2087-4

Liu, N., Gou, W., Wang, J., Chen, D., Sun, W,,
Guo, P, Zhang, X., & Zhang, W. (2019).
Effects of exercise on pregnant women’s
quality of life: A systematic review. European
Journal of Obstetrics & Gynecology and
Reproductive Biology, 242, 170-177. https://
doi.org/10.1016/j.ejogrb.2019.03.009

Mogos, M. F., August, E. M., Salinas-Miranda, A.
A., Sultan, D. H., & Salihu, H. M. (2013). A
systematic review of quality of life measures
in pregnant and postpartum mothers. Applied

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 1, April 2025



https://doi.org/10.20960/nh.28
https://doi.org/10.20960/nh.28
https://doi.org/10.24171/j.phrp.2021.0209 
https://doi.org/10.37341/jkkt.v0i0.227
https://doi.org/10.1016/j.ajog.2011.01.043
https://doi.org/10.1016/j.ajog.2011.01.043
https://doi.org/10.2147/IJWH.S361643
https://doi.org/10.2147/IJWH.S361643
https://doi.org/10.2147/IJWH.S361643
https://doi.org/10.2147/IJWH.S361643
https://doi.org/10.1111/1467-8721.ep10768783 
https://doi.org/10.1111/1467-8721.ep10768783 
https://doi.org/10.1111/inm.12721
https://doi.org/10.1111/inm.12721
https://doi.org/10.1136/bjsports-2018-099821
https://doi.org/10.1111/dme.14892
https://doi.org/10.1177/20552076241233247
https://doi.org/10.1177/20552076241233247
https://doi.org/10.31983/jkb.v12i2.7718 
https://doi.org/10.31983/jkb.v12i2.7718 
https://doi.org/10.1371/journal.pdig.0000435
https://doi.org/10.3390/ijerph15122745 
https://doi.org/10.3390/ijerph15122745 
https://doi.org/10.1186/s12884-018-2087-4 
https://doi.org/10.1186/s12884-018-2087-4 
https://doi.org/10.1016/j.ejogrb.2019.03.009 
https://doi.org/10.1016/j.ejogrb.2019.03.009 

Original Article

Sansuwito, T., et al. (2025)

Research in Quality of Life, 8, 219-250. https://
doi.org/10.1007/s11482-012-9188-4

Nascimento, S. L., Surita, F. G., Parpinelli, M.
A., Siani, S., & Pinto e Silva, J. L. (2011).
The effect of an antenatal physical exercise
programme on maternal/perinatal outcomes
and quality of life in overweight and obese
pregnant women: a randomised clinical trial.
BJOG: An International Journal of Obstetrics &
Gynaecology, 118(12), 1455-1463. https://doi.
org/10.1111/j.1471-0528.2011.03084.x

Nascimento, T. L. C., Teixeira, C. S. S., Anjos, M. S.
dos, Menezes, G. M. de S., Costa, M. da C.
N., & Natividade, M. S. da. (2021). Associated
factors with spatial variation of adolescent
pregnancy in Brazil, 2014: An ecological study
of spatial clusters. Epidemiologia e Servigos de
Saude, 30, e201953. hitps://doi.org/10.1590/
S1679-49742021000100003

Nguyen, C. L., Pham, N. M., Lee, A. H., Nguyen,
P. T. H., Chu, T. K., Ha, A. V. V, Duong, D. V,
Duong, T. H., & Binns, C. W. (2018). Physical
activity during pregnancy is associated with
a lower prevalence of gestational diabetes
mellitus in Vietham. Acta Diabetologica, 55,
955-962. https://doi.org/10.1007/s00592-018-
1174-3

WHO (2012). Programme on mental health whoqol
user manual. in division of mental health and
prevention of substance abuse World Health
Organization.

Sbrilli, M. D., Duncan, L. G., & Laurent, H. K.
(2020). Effects of prenatal mindfulness-
based childbirth education on child-bearers’
trajectories of distress: A randomized control
trial. BMC Pregnancy and Childbirth, 20, 1-13.

Shams, L., Tajik, M., Heidari, P., Nasiri, T., &
Mohammadshahi, M. (2022). Quality of life of
Iranian and Afghan pregnant women in rural
Iran. Annali Di Igiene, Medicina Preventiva e
Di Comunita, 34(1).

Smith, R., Michalopoulou, M., Reid, H., Riches,
S. P, Wango, Y. N., Kenworthy, Y., Roman,
C., Santos, M., Hirst, J. E., & Mackillop, L.
(2022). Applying the behaviour change wheel
to develop a smartphone application ‘stay-
active’to increase physical activity in women
with gestational diabetes. BMC Pregnancy and
Childbirth, 22(1), 253. https://doi.org/10.1186/
$12884-022-04539-9

Szablewska, A. W., Wierzba, J., Santos-Rocha, R.,
& Szumilewicz, A. (2023). Can pre-pregnancy
body mass index and maternal exercise
affect birth and neonatal outcomes—A cross
sectional study. Nutrients, 15(23), 4894.
https://doi.org/10.3390/nu15234894

Takeishi, Y., Nakamura, Y., Kawajiri, M., Atogami,
F., & Yoshizawa, T. (2019). Developing a
prenatal couple education program focusing

on coparenting for Japanese couples: A quasi-
experimental study. The Tohoku Journal of
Experimental Medicine, 249(1), 9-17. https://
doi.org/10.1620/tjem.249.9

Thorpe, H., O'Leary, G., Ahmad, N., & Nemani,
M. J. (2023). “If you didn’t exercise during
lockdown, what were you even doing?”: Young
women, sport, and fitness in pandemic times.
Youth, 3(3), 847-868. hitps://doi.org/10.3390/
youth3030055

Vallim, A. L., Osis, M. J., Cecatti, J. G., Baciuk, E. P,
Silveira, C., & Cavalcante, S. R. (2011). Water
exercises and quality of life during pregnancy.
Reproductive Health, 8, 1-7. https://doi.
org/10.1186/1742-4755-8-14

Vargas-Terrones, M., Barakat, R., Santacruz,
B., Fernandez-Buhigas, I., & Mottola, M. F.
(2019). Physical exercise programme during
pregnancy decreases perinatal depression
risk: a randomised controlled trial. British
Journal of Sports Medicine, 53(6), 348-353.
https://doi.org/10.1136/bjsports-2017-098926

Villa-Garcia, L., Davey, V., Peréz, L. M., Soto-
Bagaria, L., Risco, E., Diaz, P., Kuluski, K., Giné-
Garriga, M., Castellano-Tejedor, C., & Inzitari,
M. (2023). Co-designing implementation
strategies to promote remote physical activity
programs in frail older community-dwellers.
Frontiers in Public Health, 11, 1062843. https://
doi.org/10.3389/fpubh.2023.1062843

Wowdzia, J. B., McHugh, T.-L., Thornton, J., Sivak,
A., Mottola, M. F., & Davenport, M. H. (2021).
Elite athletes and pregnancy outcomes:
A systematic review and meta-analysis.
Medicine & Science in Sports & Exercise,
53(3), 534-542.  https://doi.org/10.1249/
MSS.0000000000002510

Yang, X., Gu, J., Lv, H, Li, H., Cheng, Y., Liu,
Y., & Jiang, Y. (2019). Uric acid induced
inflammatory responses in endothelial cells via
up-regulating (pro) renin receptor. Biomedicine
& Pharmacotherapy, 109, 1163-1170. https://
doi.org/10.1016/j.biopha.2018.10.129

Zarei, S., Mirghafourvand, M., Mohammad-
Alizadeh-Charandabi, S., Effati-Daryani, F., &
Shiri-Sarand, F. (2018). Predictors of quality
of life in pregnant women visiting health
centers of Tabriz, Iran. Journal of Midwifery
& Reproductive Health, 6(2). hitps://doi.
org/10.22038/JMRH.2018.10378

Zheng, S., Edney, S. M., Goh, C. H., Tai, B. C,,
Mair, J. L., Castro, O., Salamanca-Sanabria,
A., Kowatsch, T., van Dam, R. M., & Mdller-
Riemenschneider, F. (2023). Effectiveness
of holistic mobile health interventions
on diet, and physical, and mental health
outcomes: A systematic review and meta-
analysis. EClinicalMedicine, 66. https://doi.
org/10.1016/j.eclinm.2023.102309

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 1, April 2025



https://doi.org/10.1007/s11482-012-9188-4 
https://doi.org/10.1007/s11482-012-9188-4 
https://doi.org/10.1111/j.1471-0528.2011.03084.x 
https://doi.org/10.1111/j.1471-0528.2011.03084.x 
https://doi.org/10.1590/S1679-49742021000100003 
https://doi.org/10.1590/S1679-49742021000100003 
https://doi.org/10.1007/s00592-018-1174-3 
https://doi.org/10.1007/s00592-018-1174-3 
https://doi.org/10.1186/s12884-022-04539-9 
https://doi.org/10.1186/s12884-022-04539-9 
https://doi.org/10.3390/nu15234894 
https://doi.org/10.1620/tjem.249.9  
https://doi.org/10.1620/tjem.249.9  
https://doi.org/10.3390/youth3030055  
https://doi.org/10.3390/youth3030055  
https://doi.org/10.1186/1742-4755-8-14 
https://doi.org/10.1186/1742-4755-8-14 
https://doi.org/10.1136/bjsports-2017-098926 
https://doi.org/10.3389/fpubh.2023.1062843 
https://doi.org/10.3389/fpubh.2023.1062843 
https://doi.org/10.1249/MSS.0000000000002510 
https://doi.org/10.1249/MSS.0000000000002510 
https://doi.org/10.1016/j.biopha.2018.10.129 
https://doi.org/10.1016/j.biopha.2018.10.129 
https://doi.org/10.22038/JMRH.2018.10378 
https://doi.org/10.22038/JMRH.2018.10378 
https://doi.org/10.1016/j.eclinm.2023.102309 
https://doi.org/10.1016/j.eclinm.2023.102309 

& OPEN ACCESS

Jurnal Keperawatan
Padjadjaran (JKP)

Volume 13(1), 74-83

© The Author(s) 2025
http://dx.doi.org/10.24198/jkp.
v13i1.2365

Article Info
Received : September 01, 2023
Revised  : April 17, 2025

Accepted : April 28, 2025
Published : April 29, 2025

Corresponding author

Sri Rahayu”

Universitas Faletehan, Indonesia;
Address: JI. Raya Cilegon Dran-
gong Serang - Banten No.Km. 06,
Pelamunan, Kec. Kramatwatu,
Kabupaten Serang, Banten;
Phone: (0254) 32729; E-mail: s_
rahayu_13@yahoo.co.id

Citation

Rahayu, S., Said, M. S. M., San-
suwito, T., & Mulyono, S. (2025).
Validating a mobile application

for anemia prevention: Insights
from expert feedback on AneMia_
Prev®. Jurnal Keperawatan Padj-

adjaran, 13(1), 74-83. http://dx.doi.

org/10.24198/jkp.v13i1.2365

Website

http://jkp.fkep.unpad.ac.id/index.
php/jkp

This is an Open Access article
distributed under the terms of
the Creative Commons Attribu-
tion-NonCommercial 4.0 Interna-
tional License.

E-ISSN: 2442-7276
P-ISSN: 2338-5324

Original Article

Validating a mobile application for
anemia prevention: Insights from expert
feedback on AneMia_Prev®

Sri Rahayu'™®, Mohamed Saifulaman Mohamed Said?®, Tukimin Bin
Sansuwito®®, Sigit Mulyono*

" Universitas Faletehan, Indonesia
2 Lincoln University Collage, Malaysia
3 Lincoln University Collage, Malaysia
4 Universitas Indonesia, Indonesia

Abstract

Background: Anemia remains a critical public health issue among
adolescents, particularly in developing countries such as Indonesia. Poor
nutritional knowledge and limited awareness of anemia-related symptoms,
etiology, and prevention exacerbate this condition. Mobile health (mHealth)
technologies have the potential to address these gaps through accessible,
engaging, and scalable education tools.

Purpose: This study aimed to validate the content of AneMia_Prev®, a
mobile application designed as an educational tool to enhance adolescent
knowledge on the prevention of anemia.

Methods: A Delphi technique was employed involving two rounds of expert
panel review. Twelve experts with clinical and academic backgrounds in
nursing and public health evaluated the content of AneMia_Prev® based on
relevance, clarity, layout, illustrations, language, and motivational features.
The Content Validity Index (CVI) and modified kappa statistics were used
to assess inter-rater agreement and content adequacy. Data were collected
through an online survey using a 17-item validated questionnaire.

Results: In the first round, all 17 items achieved excellent content validity
with I-CVI values ranging from 0.87 to 1.00 and kappa values above 0.87.
Following minor expert recommendations, a revised version of the application
was re-evaluated, resulting in unanimous ratings of excellence (I-CVI = 1.00;
kappa > 0.92 for all items). Experts emphasized the application’s innovation,
relevance, and potential to promote anemia awareness among adolescents.
Conclusion: AneMia_Prev® demonstrated excellent content validity and is
considered suitable for educational interventions targeting anemia prevention
among adolescents. Future research is recommended to assess semantic
validation, cognitive impact, and learning outcomes among adolescent users
to further refine the tool and evaluate its effectiveness in real-world settings.

Keywords: anemia prevention, content validation, delphi technique, mobile
application

Introduction

Anemia continues to be a pressing global health concern, particularly
affecting adolescents during a critical stage of their physical and cognitive
development. The World Health Organization (World Health Organization
(WHO), 2023) reports that approximately one in four adolescents in
developing nations suffer from anemia, with prevalence rates in Southeast
Asia ranging between 27% and 55%. In Indonesia, this issue remains
serious. Data from the 2018 national health survey indicate that 32% of
individuals aged 15 to 24 years were affected by anemia (Mulianingsih et
al., 2024). Notably, adolescent girls experienced higher rates compared to
their male counterparts, with 22.7% and 12.4%, respectively (The Ministry
of Health of Republic of Indonesia, 2018). When examined by region,
rural communities demonstrated a slightly higher prevalence (37.8%) than
urban areas (36.4%) (Statistik, 2020). Even more concerning, a local study
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conducted in Serang, Banten Province, revealed
that up to 92% of adolescents were anemic, with
only 7.6% displaying hemoglobin levels within the
normal range (The Ministry of Health of Republic of
Indonesia, 2018). These figures highlight a growing
public health challenge that demands targeted
interventions. Effective responses may include
comprehensive nutritional education, routine iron
supplementation programs, and improved access to
adolescent-centered health services (Mulianingsih
et al., 2024; Saraswati, 2021).

Knowledge is an important determinant of
anemia. Previous studies have noted that nutritional
awareness has been argued to be strongly related
to healthy living and healthy food preferences
(Alaunyte etal., 2015). Previous study suggested that
adolescents incorrectly answered certain questions
such as symptoms of anemia which included dizzy
eyes (79.0%), cold hands and feet (68.1%), rapid
heart palpitations (80.7%), and nausea (88.2%)
had more prevalent of anemia (Ghosal et al., 2020).
More than 50% of adolescents lack knowledge of
symptoms of anemia (Angadi & Ranjitha, 2016;
Johnson et al.,, 2019). Cultural variables as well
as perceived advantages of a specific diet impact
food intake (Vosnacos & Pinchon, 2015a). In certain
cases, female adolescent was also unaware of
extreme anemia sequences (Vosnacos & Pinchon,
2015b). Adolescents need to know about the
symptoms of anemia in order to predict themselves
and take further measures to prevent and treat
anemia when anemia occurs. However, previous
studies were only focused on the knowledge
related anemia symptoms not etiology of anemia
or prevention and treatment of anemia. There is
little information about the knowledge of female
adolescent about anemia and the role of different
dietary factors in causing anemia.

The usage of mobile technologies for health is
rapidly rising. Because of their ease of use, extensive
reach, and widespread acceptability, app features
for exchanging health care information or real-time
patient monitoring make them a valuable health tool.
More than 53,000 medical apps were available in
the Android Play Store (one of the primary download
platforms) by the start of 2021 (Narrillos-Moraza et
al., 2022). Diabetes (Kalhori et al., 2021; Kebede &
Pischke, 2019), pain (Dantas et al., 2021; Kwan et
al., 2019), rheumatic (Collado-Borrell et al., 2020;
Terhorst et al., 2018), and psychiatric illnesses
(Salehinejad et al., 2021; Singh, n.d.), as well as
cancer (Ali et al., 2019; Amor-Garcia et al., 2020;
Jongerius et al., 2019), have all been targeted by
medical apps. Apps for patients with hematological
diseases are also available on the major download
platforms, albeit there is little information available
about them. However, there is limited uptake of
online education platforms by adolescent due to
lack of awareness and perceptions of low quality.

According to Dodt et al., (2012) and Fogg
(2007), the development and application of mobile
learning technologies have emerged as a tool to

revolutionize learning and teaching as well as to
foster new attitudes and behaviors in students. This
viewpoint originated from the idea of the computer
as a persuasive tool, which is known as Captology.
Captology places an emphasis on the design,
search for, and analysis of interactive goods (such
as wireless technologies and mobile applications),
which are intended to encourage people to
change their attitudes and behaviors (Fogg, 2002).
Additionally Fogg & Eckles, (2007) noted that the
relevance of this kind of technology is supported
by an emotional meaning due to the fact that it is
omnipresent and has the power to facilitate problem
solving and give knowledge at one’s fingertips,
without being constrained by time or distance.

Based on these considerations, we propose
the development of a mobile application that will be
called “AneMia-Prev.” This application will be used
as an online learning tool for teaching and learning
about the prevention of anemia. However, in order
to accomplish the goals that have been set, it is
necessary to validate the content of the learning
technology. Content validation involves systematic
analysis and evaluation of reactions to theoretical
concepts to determine if the tool has an adequate
number of items to assess the material in general
(Asch, 1998; Polit & Beck, 2010a; Wynd et al.,
2003). Understanding the significance of the content
validation process in achieving the objectives of the
development of innovative educational technologies
in the field of adolescent anemia prevention,
this study aimed to describe the validation of a
technology application content created for the
purposes of learning and teaching about adolescent
anemia prevention in our study.

Material and Methods

Design
This study adopted the Delphi technique as a
structured and iterative method for reaching expert
consensus regarding the content validity of the
AneMia_Prev® mobile application (Keeney et al.,
2011). Following the approach described by Keeney
and colleagues and supported by Polit & Beck, (2010)
the process involved multiple rounds of systematic
input from a panel of experts. The validation process
was conducted in eight distinct phases, beginning
with the development of preliminary content and
interface prototypes. This was followed by the
construction of an evaluation tool, selection and
invitation of suitable experts, and dissemination
of the initial content along with the assessment
instrument. Expert feedback from the first round was
collected and synthesized to guide revisions. The
updated version of the application and instrument
was then redistributed for the second round of
evaluation. Consensus was considered achieved
once the second round demonstrated high levels of
agreement and minimal new recommendations.
Twelve expert judges participated in the study, a
sample size consistent with the guidelines proposed

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 1, April 2025




Original Article

Validating a mobile application for anemia

by Rubio et al., (2003), which suggest six to twenty
experts as sufficient for content validation using
the Content Validity Index (CVI). The panel size
was considered appropriate as data saturation was
reached no substantial new input was introduced in
the second evaluation round, and agreement across
items was consistently strong (Keeney et al., 2011).

Study Setting and Panel Composition

The validation was conducted remotely through
online communication platforms. Participants were
drawn from the Indonesian provinces of Banten
and West Java. To ensure appropriate expertise,
selection criteria included a minimum of two years’
professional experience as a registered nurse,
advanced academic qualifications (master’s or
doctoral degrees, or specialist certification), and
current employment in either higher education
institutions or clinical public health services. Despite
efforts to ensure diversity, the panel composition
skewed toward academic professionals, comprising
approximately two-thirds of the sample.

Mobile Application Development
The educational content for the AneMia Prev®
application was developed in alignment with official
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guidelines from the Ministry of Health of Indonesia
and the World Health Organization. The app features
several learning tools and resources, including
foundational information about anemia, dietary
guidance, food intake diaries, nutrition tracking
tables, animated educational videos, interactive
quizzes, and a function for virtual consultation.
These features were designed to support adolescent
users in understanding and preventing anemia in a
user-friendly, accessible format (Figure 1).

Data collection and Evaluation Instrument
The expert panel received access to the
application prototype along with a structured online
questionnaire for content evaluation, distributed via
Google Forms. The instrument was adapted from
a validated tool developed by (de Souza Menezes
et al., 2012) and consisted of 17 statements
covering five key areas: content clarity, language
appropriateness, relevance of visual illustrations,
layout and design, and motivational impact (Table
1). Experts rated each item using a five-point Likert
scale ranging from “strongly disagree” to “strongly
agree.” Additionally, space was provided for open-
ended comments to encourage detailed feedback
and suggestions for improvement.
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Figure 1. “AneMia_Prev®” mobile application
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Table 1. Assessment instrument used in the study adopted from Souza and Turrini (2012)
Item 5 4 3 2 1

Language Is writing visually appealing?
Is the terminology objective and transparent?

Are the illustrations relevant to the content? Do they aid in
elucidating the content?

Layout Is the letter size appropriate?
Is the visual arrangement appealing and well-organized?
5. Is the number of displays appropriate for the content?

Table 2. Content validation in the first round
SD Score4to5 I-CVI'

Item Expert Mean Kappa? Criteria®

2 12 4.12 0.47 10 0.87 0.87 Excellent

4 12 4.51 1.1 1 1.00 1.00 Excellent

6 12 4.87 0.34 12 1.00 1.00 Excellent

8 12 4.57 1.08 11 0.32 0.32 Excellent

10 12 4.26 0.66 10 1.00 1.00 Excellent
oM 2 a3 075 M1 090 090 Excellent

12 12 4.45 0.50 11 1.00 1.00 Excellent

14 12 4.57 0.43 12 1.00 1.00 Excellent

16 12 4.55 0.45 10 0.87 0.87 Excellent
Note:

"1-CVI, item-content validity index.

2 Modified kappa: k = (i-CVI - pc) / (1 — pc).

3 The following definitions apply to the k statistic: Poor = k between 0.40 and 0.59, Good = k between 0.60
and 0.74, and Excellent = k > 0.74.
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Table 3. Content validation in the second round
Mean SD

Item Expert Score4to 5 I-cvI' Kappa? Criteria®

2 12 4.83 0.23 12 1.00 1.00 Excellent

4 12 4.75 0.19 11 0.92 0.92 Excellent

6 12 4.92 0.24 12 1.00 1.00 Excellent

8 12 5.00 0.00 12 1.00 1.00 Excellent

10 12 4.92 0.17 12 1.00 1.00 Excellent

12 12 4.92 0.22 12 1.00 1.00 Excellent

14 12 4.92 0.12 12 1.00 1.00 Excellent

16 12 4.92 0.15 12 1.00 1.00 Excellent

Note:

"|-CVI, item-content validity index.

2 Modified kappa: k = (i-CVI = pc) / (1 - pc).

3 The following definitions apply to the k statistic: Poor = k between 0.40 and 0.59, Good = k between 0.60
and 0.74, and Excellent = k > 0.74.

Table 4.

Aspect First Round Feedback Actions Taken Before Round Two

Language and grammar Complex sentence structures;
minor grammatical inconsisten-

cies

Language was revised for clarity,
age-appropriate vocabulary, and
grammatical accuracy

Educational flow restructured into
clearer modules: etiology — symp-
toms — prevention

Educational content Mostly positive, though sugges-
tions for reorganizing anemia

etiology and treatment flow

Integration of Expert Feedback

Qualitative comments were systematically reviewed
and organized into thematic categories. These
categories included changes deemed essential due
to clinical or linguistic inaccuracy, those considered
beneficial but not mandatory, suggestions based
on personal preference or style, and those not
aligned with the goals or capabilities of the app.
Recommendations identified as critical or strongly
advised were prioritized and incorporated into the
updated version of the application. Suggestions

not implemented were carefully reviewed, and the
rationale for exclusion was documented based on
relevance, feasibility, and target-user suitability.

Data Analysis

Quantitative data from expert ratings were analyzed
using the Item Content Validity Index (I-CVI) and
modified kappa statistics (Politetal., 2007).The I-CVI
was calculated by dividing the number of experts
assigning a rating of 4 or 5 to an item by the total
number of experts (Oliveira et al., 2008; Reberte et
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al., 2012; Sousa & Turrini, 2012). An |-CVI score of
0.78 or higher was considered to reflect acceptable
content validity. The modified kappa coefficient was
used to determine the degree of agreement beyond
chance, with values interpreted as follows: scores
between 0.40 and 0.59 were considered poor, 0.60
to 0.74 as good, and 0.75 or higher as excellent.
The analysis was conducted using SPSS software.
Qualitative responses from the open-ended sections
were analyzed thematically to complement and
triangulate the quantitative findings.

Ethical consideration

The study was approved by the STIKep PPNI Jawa
Barat Ethical and Research Committee (0189/
KEPK/STIKep/PPNI/Jabar/X1/2022). All participants
provided informed consent after receiving a full
explanation of the study’s objectives, methods, and
voluntary nature. To ensure confidentiality, all expert
responses were anonymized using alphanumeric
codes.

Result

Twelve of the twenty experts who were invited to
participate in the study. The majority were females
(83.3%), with ages ranging from 37 to 45 years,
residing in Banten and Bandung, and holding either
a master’s degree (41.7% of respondents) or a
PhD (58.3% of respondents). Approximately 66.7%
had more than ten years of experience as nurse
nursing faculty members, and 33.3% had more than
ten years of experience as registered nurses. The
majority of specialists held positions in academic
institutions.

In the first round of the competition, all of the
panel of experts participated in the evaluation
process by answering a series of questions posed
by the AneMia_Prev® instrument. This was done in
order to determine the overall quality of each of the
56 individual screens (Table 2).

The panel of experts made several specific ideas
for improvements, such as changing the characters’
look, altering the meaning of phrases, and adjusting
the language to better comprehend the intended
audience. No recommendations were made about
structure. A new content version, consisting of 63
screens, was developed once all feedback was
incorporated. The judges have been provided with
this revised submission (Table 3).

The content validation process was completed
over two Delphi rounds with participation from 12
expert panelists. In the first round, quantitative
results demonstrated strong agreement across
most items, with I-CVI values ranging from 0.87 to
1.00 and modified kappa values reflecting excellent
inter-rater reliability. However, qualitative feedback
provided essential insights into areas needing
revision and improvement. Analysis of open-ended
expert comments revealed three primary themes,
namely visual and character design adjustments,
linguistic clarity and readability, and pedagogical

and motivational appeal.

Visual and Character Design Adjustments
Experts noted that certain design elements,
particularly character illustrations and interface
icons, did not align with adolescent preferences.
These concerns centered on the appeal and
relatability of visual features.

“Character design should be more youthful and
culturally relevant to Indonesian adolescents.” (
Expert 6)

“Simplify some of the animations. They may be
distracting rather than educational.” (Expert 9)

Linguistic Clarity and Readability
Several experts emphasized the importance of
revising sentence structure and grammar for better
clarity and engagement. Suggestions were made
to simplify language while maintaining scientific
accuracy to suit the target adolescent demographic.
“Some text is too academic; simplify wording
without losing the message.” (Expert 2)
“Adjust grammar to match adolescent literacy
levels for better engagement.” (Expert 8)

Pedagogical and Motivational Appeal
Despite the constructive criticism, feedback also
showed consensus on the app’s strong potential
for educational impact and user motivation. Experts
appreciated the integration of quizzes, videos, and
consultation features as engaging and behaviorally
persuasive.

“The use of quizzes and interactive features is
excellent for reinforcing learning.” (Expert 11)

“This is an innovative digital intervention that has
real potential to reach adolescents at scale.” (Expert
4)

The following table outlines the modifications
made between the first and second validation
rounds, guided by both quantitative scores and
thematic feedback (Table 4).

After integrating these changes, the second
round of evaluation yielded perfect or near-perfect
scores across all 17 items. Every item achieved an
I-CVI of 0.92-1.00, and all modified kappa values
were categorized as excellent (k > 0.75). Experts
indicated strong consensus, and no new themes
or recommendations emerged, signaling data
saturation. Overall, expert ratings and feedback
indicated that AneMia_Prev® was a well-designed,
contextually appropriate, and pedagogically sound
tool for adolescent anemia prevention education.
The high degree of consensus after the second
round confirmed the tool's readiness for future pilot
testing and implementation studies.

Discussion

This study sought to validate the content of AneMia_
Prev®, a mobile-based educational application
developed to promote anemia prevention among
adolescents. Using a structured Delphi methodology,
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the validation process involved iterative expert
review, culminating in high levels of consensus
regarding the app’s content relevance, linguistic
clarity, interface design, and pedagogical structure.
Notably, the two-phase validation led to meaningful
refinements, resulting in all 17 evaluated items
attaining excellent content validity indices (CVI
> 0.92), reflecting enhanced instructional quality,
consistency, and clarity.

Aligning with the principles outlined by Teixeira
& Mota, (2011), the use of expert panels served as
a rigorous and theory-informed strategy for refining
digital educational interventions. Throughout the
process, experts offered multidimensional feedback
ranging from linguistic precision and visual
effectiveness to conceptual coherence and interface
usability. This depth of input, both qualitative and
quantitative, exemplifies the value of collaborative
refinement, echoing Walker (2013) perspective on
the need for tailoring health education tools to the
cognitive and emotional profiles of their intended
users.

The results confirmed that the application’s
language was appropriately adapted to the
comprehension level of adolescents, combining
clarity with an engaging tone. This is particularly
relevant, as research underscores the role of
accessible and relatable language in improving
learning outcomes among younger audiences (Preti,
2010; Teixeira & Mota, 2011). Visual components
were also seen as a major asset, experts praised
their ability to reinforce semantic understanding and
support content retention, consistent with insights
from Berglund et al., (2024) and Xelegati & Evora
(2011), who stress the importance of integrating
visuals and text to foster memory and meaningful
learning.

Further supporting its theoretical foundation,
AneMia_Prev® integrates the concept of persuasive
technology as introduced by Fogg & Eckles (2007).
The app is not limited to information delivery; rather,
it seeks to promote sustained behavior change by
encouraging proactive health behaviors through
interactive features. The inclusion of gamified
quizzes, self-assessment tools, and personalized
feedback mechanisms reflects the principles of
captology deliberately shaping user experiences
to influence actions, particularly in the realm of
preventive adolescent health.

From a practical perspective, the findings
of this study offer valuable contributions to both
nursing education and community health practice.
Emphasizing the importance of integrating age-
appropriate, evidence-based digital tools into health
promotion strategies, the AneMia_Prev® application
presents an opportunity to be applied in clinical
and community settings. In these environments,
nurses are well-positioned to actively engage
adolescents in health education, reinforcing critical
information through digital platforms. Furthermore,
the validation framework outlined in this study
may serve as a foundation for the future design

of educational technologies aimed at preventing
other modifiable health conditions. By incorporating
digital interventions grounded in educational theory
and behavioral science, nursing professionals
can enhance health literacy and support proactive
health behaviors, particularly among at-risk youth

populations.

However, certain limitations should be
acknowledged. While the panel of experts
brought significant academic experience, the

limited representation from clinical practitioners,
public health professionals, and adolescent users
themselves may have restricted the breadth of
perspectives considered. Furthermore, the current
validation phase was expert-driven, lacking direct
input from the primary target users—adolescents.
This omission limits the assessment of user
comprehension, cognitive load, and real-world
usability.

To advance the application’s development,
subsequent research should involve adolescents
in usability testing and pilot implementation.
Understanding how users interact with the app,
identifying which features drive engagement, and
determining whether knowledge gains translate into
preventive behavior will be essential. Additionally,
incorporating AneMia_Prev® into school-based
health programs or broader digital health initiatives
may amplify its reach and impact. Collaborating with
developers, nutrition experts, and educators could
further enhance the tool’'s functionality, cultural
relevance, and scalability.

Nursing implication

The development and validation of AneMia_Prev®
have major consequences for nursing practice,
particularly in the field of promoting the health of
adolescents. It is possible for nurses, who play
an important role as educators and advocates for
preventive health, to make use of digital tools like
AneMia_Prev® in order to enhance the health
literacy of adolescents specifically with regard to iron
deficiency anaemia. By incorporating this application
into school-based health programs, community
outreach projects, and regular nursing education
programs, nurses are able to give information that
is standardised, based on research, in a way that
is both engaging and accessible. Adolescents are
able to adopt better eating habits and preventative
measures with the assistance of nursing tactics that
are focused on behaviour modification, which are
aligned with the incorporation of persuasive design
concepts. It is possible for nurses, in their capacity
as frontline providers, to make a contribution to
the iterative improvement of digital treatments by
participating in usability tests and providing feedback
from relevant clinical and community settings. The
use of AneMia_Prev® in nursing practice has the
potential to improve preventive health education,
reduce the prevalence of anaemia in adolescents,
and contribute to broader public health goals
by using technology-driven approaches that are
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culturally appropriate.

Limitation of the study

The experts recruited in this study mostly from
academic setting. This homogeneity may restrict
the generalizability of the results, underscoring
the importance of including a more diverse group
in future studies. Broader representation from
dietitians, software developers, public health
workers, and adolescent users would help ensure
that the content is relevant, comprehensive, and
contextually appropriate.

Conclusion

In conclusion, the findings from this study indicate
that AneMia_Prev® possesses strong content
validity and is grounded in well-established
educational and behavioral science frameworks.
It represents a promising model for the design
of learner-centric digital health tools, particularly
within adolescent nursing education. By integrating
principles of persuasive design with evidence-based
pedagogy, this intervention has the potential to
significantly improve adolescent health literacy and
contribute to the reduction of iron deficiency anemia
as a preventable yet widespread condition.

Although expert validation confirmed the
application’s content quality and its alignment with
adolescent health education needs, additional
research is essential to enhance its practical
effectiveness. Future investigations should prioritize
usability testing involving adolescents to assess
how well they engage with the app, understand the
content, and navigate its features. Itis also important
to examine how cultural and language differences
might influence user experience, ensuring the
application remains relevant and meaningful across
various demographic segments. Furthermore,
long-term studies are recommended to evaluate
the app’s ongoing impact on adolescent health
behaviors, particularly in areas such as nutritional
choices, iron supplement use, and efforts to prevent
anemia. With ongoing improvements guided by real-
world feedback, AneMia_Prev® has the potential to
evolve into a widely adopted, user-friendly digital
learning tool that supports anemia prevention and
health promotion among adolescents in Indonesia
and other global settings.
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Effect of warming gown use on shivering
and body temperature in chronic
kidney disease patients undergoing
hemodialysis via catheter

Novita Anggraeni*®, Saryono Saryono®, Arif Setyo Upoyo

Departement of Nursing, Faculty of Health Science, Jenderal Soedirman University,
Indonesia

Abstract

Background: Haemodialysis is often accompanied by shivering, especially
in patients with catheter access, which can reduce comfort, impair treatment
efficacy, increase the risk of complications and contribute to inadequate
dialysis. Addressing this issue through non-pharmacological means, such as
a warming gown, offers a potentially effective, safe, and economical solution
to improve patient outcomes.

Purpose: To develop a warming gown as an innovation to reduce the
incidence of shivering in chronic kidney disease patients undergoing
haemodialysis with a haemodialysis catheter.

Methods: This study employed a two-stage Research and Development
design. In the first stage, a reusable, adaptive warming gown for HD catheter
patients was developed and validated (S-CVI/Ave = 0.99). Second, a quasi-
experiment was conducted with 60 patients recruited through total sampling.
Subsequently, patients were randomly allocated to either the intervention
group (warming gown) or the control group (blanket) using computer-
generated randomisation based on their identification numbers. Shivering
(Crossley and Mahajan scale) and body temperature (digital thermometer)
were measured at 0, 15, 30, 60, and 120 minutes. Data were analysed using
Wilcoxon, Friedman, and Bonferroni-corrected repeated Mann—Whitney
tests.

Results: The intervention group showed a significant reduction in shivering
levels from 2.63 + 1.27 to 0.37 + 0.49 (p < 0.001) and an increase in body
temperature from 36.36 + 0.52 to 36.84 + 0.29 (p < 0.001). In contrast, the
control group showed no significant changes (p > 0.05).

Conclusion: The warming gown was proven effective in reducing shivering
and increasing body temperature in haemodialysis patients, offering
advantages in comfort, safety, and cost efficiency.

Keywords: body temperature, chronic kidney failure, haemodialysis, nursing
innovation, shivering, warming gown

Introduction

Hemodialysis (HD) is a globally recognized renal replacement therapy. Up
to 70-90% of chronic kidney disease patients choose HD as their renal
replacement therapy (Agarwal et al., 2019). In 2022, an estimated 843.6
million people worldwide were diagnosed with chronic kidney disease
(Kovesdy, 2022). In Indonesia, as of 2018, there were 132,142 active HD
patients (IRR, 2019), and this number is predicted to increase annually. At
RSUD Banyumas, the number of chronic kidney disease patients undergoing
hemodialysis in February 2024 reached 279 patients.

In performing HD procedures, all patients require vascular access.
Vascular access for HD patients consists of two types: permanent vascular
access and temporary vascular access. Permanent vascular access
includes Arteriovenous Fistula (AVF) and Arteriovenous Graft (AVG) (Lok et
al., 2020). Meanwhile, temporary vascular access currently involves central
venous catheters or HD Catheters (Lok et al., 2020). However, in countries
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with limited facilities and resources, creating ideal
permanent vascular access poses significant
challenges (Agarwal et al., 2019).

The use of HD Catheters in hemodialysis is
associated with risks such as bloodstream infections,
thrombosis, and venous stenosis (Al-Balas et al.,
2019). The primary complications of HD Catheter
use include infection and catheter dysfunction,
which can lead to morbidity and mortality in HD
patients using Hemodialysis Catheters (Winnicki et
al., 2018). Infection is a leading cause of morbidity
and hospitalization in hemodialysis patients and
the second most common cause of death after
cardiovascular disease (Shepshelovich et al,
2017). Clinical manifestations of HD Catheter-
related infections often include fever accompanied
by shivering and rigidity during the HD process
(Sedhain et al., 2019). One manifestation of infection
in HD patients is shivering, reported in up to 40% of
cases (with or without fever) during HD (Syed et al.,
2022).

Shivering is a common complication in
hemodialysis patients, with incidence rates in
Vietnamese hospitals ranging from 2.1% (shivering
alone) to 14.4% (shivering with fever) per dialysis
session. Common causes include catheter-related
infections and physiological reactions to cold
dialysate. Patients experiencing shivering during
HD are typically hospitalized for broad-spectrum
antibiotic therapy and observation until infection is
ruled out (Shepshelovich et al., 2017).

Shivering during HD disrupts patient comfort
and can be managed with pharmacological and
non-pharmacological therapies. Pharmacological
therapies include non-narcotic  analgesics,
antipyretics, NSAIDs, vasodilators, opioid
analgesics, anesthetics, and sedatives. Non-
pharmacological therapies, such as active skin
warming (warming gowns), antipyretics, magnesium
sulfate, and B-agonists, are more commonly used to
enhance patient comfort. The use of warming gowns
has been shown to effectively alleviate shivering
and improve comfort during HD procedures (Jain et
al., 2018).

One of the most frequently used non-
pharmacological therapies for shivering in HD
patients is the warming gown. Previous studies
in anesthetic nursing have demonstrated that
preoperative warming gown use for 30 minutes
effectively reduces post-anesthetic temperature
drops (de Bernardis et al., 2016). Additionally,
optimal active warming strategies, such as warming
gowns for cesarean section patients, reduce the
incidence of shivering and hypothermia, enhance
surgical optimization, and promote faster recovery.
Other benefits of active warming include reduced
complications such as wound infections, maternal
shock, maternal mortality, neonatal hypothermia,
and prolonged hospital stays (Chen et al., 2019).

Thermal gowns are more effective than warm
cotton blankets in improving patient comfort and
accelerating body temperature recovery, particularly

when the patient’s body temperature is below 36°C.
Thermal gowns also provide better comfort and
reduce the duration of stay in postoperative recovery
rooms. Postoperative warming equipment must be
safe, fast, reliable, and prevent burns in patients
(Lee et al., 2015). Enhancing patient comfort through
the use of warming gowns aligns with Kolcaba’s
theory of comfort, which encompasses physical,
psychospiritual, environmental, and psychosocial
aspects (Krinsky et al., 2014).

HD patients who experience chills and shivering
during the HD process are typically rested
(temporarily halting the HD process) and warmed
using blankets. Currently, a better technology is
available in the form of warming gowns. Warming
gowns can be used to optimize the management
of patients experiencing chills (de Bernardis et al.,
2016). Warming gowns can be used to manage
HD patients with HD Catheters who experience
shivering during HD. By using warming gowns, the
time required for patients to rest due to shivering
can be reduced. Chills in haemodialysis patients
may result from the use of an HD catheter or the
dialysis process itself. Catheters can increase the
risk of bloodstream infections, which often present
with chills and fever. Additionally, the HD procedure
may cause a drop in body temperature due to cool
dialysate or room conditions, triggering shivering
as a natural response. Both infection-related and
non-infectious factors should be considered when
assessing chills during dialysis.

Warming gowns, commonly used for post-
anesthesia patients to manage shivering, are
typically made of disposable spunbond material
and cost approximately IDR 323,000. This study
introduces an innovative reusable warming gown
made of thick fabric as a heat insulator and a soft
inner layer to prevent skin irritation. The production
cost is approximately IDR 450,000, and the gown is
washable and reusable. The warming gown for HD
patients is equipped with a CDL Port to facilitate use
without interfering with HD Catheter dressings. Its
use reflects the principle of beneficence in nursing,
aiming to improve the comfort of hemodialysis
patients

Based on bibliometric analysis, no studies have
evaluated the effectiveness of warming gowns in
reducing the incidence of shivering in chronic kidney
disease patients undergoing hemodialysis with HD
Catheters. At RSUD Banyumas, among 279 CKD
patients undergoing HD, 68 patients (24.3%) use
HD Catheters, and 20 of them (29%) experience
shivering during hemodialysis. To address the
shivering, the nurse applied warm water compresses
to specific areas, such as the chest, and covered
the patient with a standard blanket. However,
these measures were ineffective in alleviating the
shivering, necessitating a temporary interruption
of the dialysis session until the condition subsided.
As a result, the duration of dialysis was shortened,
leading to inadequate dialysis delivery. Therefore,
strategies are needed to reduce the incidence of
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shivering and enhance patient comfort (Anggraeni
et al., 2024). Accordingly, this study aimed to
design and develop a warming gown as a non-
pharmacological innovation to mitigate shivering
among chronic kidney disease patients undergoing
haemodialysis using catheter access.

Materials and Methods

Design

This study was conducted in two phases. The
research design employed was a Research and
Development (R&D) design with a Prototype model,
involving the development of the device and testing
the product’s effectiveness.

In the first phase, surveys and interviews were
conducted with haemodialysis nurses to identify the
need for a warming device. Based on their feedback,
the warming gown design was developed using
thick outer fabric and a soft inner lining. The device
was equipped with an inlet for connection to a warm
air source and a port for double-lumen catheters.
Testing by five experts (comprising an electromedical
technician from the hospital, a renal and
hypertension specialist, a haemodialysis physician,
and two haemodialysis nurses) demonstrated that
the prototype was valid and reliable, after which it
was further refined. Further refinement was carried
out by incorporating a temperature sensor capable
of automatically activating and deactivating the
device based on the predetermined temperature
range. The thermal sensor was configured to switch
off when the temperature reached 40 °C and to
reactivate when it dropped to 36°C.

In the second phase, the researcher conducted
a product effectiveness test using a quantitative
approach with a quasi-experimental pre—post test
design involving a control group. A quantitative
test was conducted on 60 HD patients at RSUD
Banyumas, divided into two groups: an intervention
group (using the warming gown) and a control group
(using blankets). Patients were randomly assigned
to intervention (warming gown) or control (blanket)
groups using computer-generated randomisation
based on identification numbers.

Sample and setting

This study was conducted in the Haemodialysis Unit
of RSUD Banyumas. The sample size consisted of
60 respondents, who were subsequently divided into
two groups: the control group and the intervention
group. Simple random sampling was employed
for sample allocation, whereby all respondents’
identification numbers were input into a computer
programme that generated a random assignment to
groups.

The inclusion criteria for the study included
patients who routinely underwent HD twice a week,
had vascular access through an HD catheter, were
fully conscious (compos mentis), were willing to
participate in the study, and underwenthaemodialysis
for 4.5 hours. The exclusion criteria included

patients with vascular access through an AV shunt
or femoral access, patients undergoing emergency
or initial HD sessions, patients who refused to
participate, and patients with hyperthermia (body
temperature 238°C). Cases of hyperthermia were
excluded to avoid potential bias in temperature data
analysis, as the temperature trend in hyperthermic
patients typically decreases over time, in contrast
to hypothermic patients whose temperature trend
increases. Including both conditions could confound
the interpretation of temperature changes.

Patients meeting the criteria were randomly
assigned using simple random sampling to ensure
an even distribution between the intervention and
control groups. Additional data, such as patient
characteristics, were also collected to support a
more in-depth analysis.

Variable

The independent variable in this study is the use
of the warming gown. The dependent variables
are the level of shivering and body temperature.
The measured variables are body temperature and
shivering level, with a sample size of 30 participants
per group.

Instruments

The research instrument used in this study was
an observation sheet designed for CKD patients
undergoing HD with an HD catheter, receiving either
the warming gown treatment or standard treatment.
The instrument included patient data, shivering
levels, and body temperature.

Patient data covered information such as
name, age, gender, comorbidities, education,
weight, height, body mass index, and duration of
haemodialysis. The level of shivering was measured
using the Crossley and Mahajan Scale, a numerical
scale used to assess the degree of shivering (Table
1). This instrument has undergone validity and
reliability testing in previous studies.

Validity testing of the shivering degree
measurement showed that the calculated r-value
exceeded the critical r-value, with a p-value <
0.05, indicating the instrument was valid. Reliability
testing yielded a Cronbach’s Alpha value of 0.617,
confirming the instrument’s reliability (Nasution et
al., 2022).

Patient body temperature was measured using
a thermometer. The thermometer used was the
SAMMORA Thermometer Gun, model IT-122, which
features a red focus beam and is registered with the
Indonesian Ministry of Health under registration
number KEMENKES RI AKL 20901120621.

Intervention

After selecting participants based on the inclusion
criteria, the researcher divided them into two
groups: the control group and the intervention group.
Simple random sampling was employed for sample
allocation, whereby all respondents’ identification
numbers were input into a computer programme
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that generated a random assignment to groups. In
the intervention group, participants experiencing
shivering were provided with the warming gown
as an intervention, while in the control group,
participants received the standard intervention of
being warmed with a blanket. Subsequently, the
research flow in this study can be seen in Figure 1.

Data collection

Data collection in this study was conducted through
direct observation of CKD patients on HD with an
HD catheter who met the inclusion and exclusion
criteria. The data collected included the shivering
level, measured using the Crossley and Mahajan
Scale (Crossley & Mahajan, 1994), and the patient’s
body temperature, measured using a SAMMORA
IT-122 digital thermometer. Measurements were
taken at five time intervals: before the intervention
(0 minutes) and after the intervention at 15, 30, 60,
and 120 minutes. The intervention group received
treatment using the warming gown, while the control
group used only standard blankets.

Data analysis

The data analysis method in this study involved
processing observational data on body temperature
and shivering levels using statistical analysis. The
statistical tests applied included the Wilcoxon test,
Friedman test, and Mann-Whitney test. These tests
aimed to compare within-group and between-group
differences across various time intervals (0, 15, 30,
60, and 120 minutes). The analysis was conducted
to measure changes in the dependent variables—
shivering level and body temperature—as a
response to the intervention of using the warming
gown in the intervention group compared to the use
of blankets in the control group.

The data used were on an interval and ratio
scale, and the results of the analysis were utilised
to test the research hypotheses. This allowed for
conclusions to be drawn regarding the effectiveness
of the warming gown in reducing shivering levels
and increasing body temperature in patients.

Ethical consideration

This study received ethical approval from the
Health Research Ethics Committee (HREC) of
RSUD Banyumas, with the approval number 265/
KEPK-RSUDBMS/VIII/2024. Data collection was
conducted after the ethical clearance letter was
issued, ensuring that the study adhered to the
principles of research ethics, including informed
consent, anonymity, confidentiality, beneficence,
and justice.

Results

Phase 1 Study

The first phase of this study aimed to develop a
prototype of a warming gown for haemodialysis
patients. Based on surveys and interviews with
nurses, it was found that existing warming tools had

weaknesses, such as thin and easily torn fabrics.
Therefore, the researchers designed a prototype
with an outer layer made of thick fabric as a heat
insulator and an inner layer made of smooth, soft,
non-irritating fabric. The design was also compatible
with HD catheters, allowing patients to remain
comfortable without removing the catheter.

Validity testing using the Content Validity Index
(CVI) showed excellent results, with an S-CVI/
Ave score of 0.99 and an S-CVI/UA score of 0.93,
indicating high content validity. Only item 8 had an
I-CVI score of 0.80, which requires attention for
future revisions. This aligns with a study by Ayu
Dessy Sugiharni (2018), which states that an I-CVI
score above the threshold of 0.80 indicates very high
validity. According to Suryadi et al. ( 2023) content
validity can be assessed by experts, with a minimum
of three experts; however, this study involved five
experts (comprising an electromedical technician
from the hospital, a renal and hypertension specialist,
a haemodialysis physician, and two haemodialysis
nurses), further strengthening the validity results.

Reliability testing between experts using the
Cohen’s Kappa test resulted in a kappa value of
1.000 (p-value = 0.002), demonstrating a very
strong and almost perfect level of reliability among
experts. Additionally, usability testing using the
USE questionnaire with five nurses showed highly
favourable results, with scores ranging from 80—
100%, indicating that the tool is highly effective,
comfortable, and easy to use in haemodialysis
units. These findings are consistent with a study by
Parlika et al. (2022), which demonstrated excellent
agreement among evaluators, with a Cohen’s Kappa
value of 1, and questionnaire analysis showing
100% validity. This assessment also aligns with the
standards set by ISO 9241-11:2018 concerning
user efficiency, effectiveness, and satisfaction.

The safety of this tool was ensured through
automatic temperature regulation between 36°C
and 40°C, adhering to recommendations for safe
active warming temperatures. The temperature
control feature, equipped with a thermal sensor
and temperature controller, ensures safe warming
without the risk of thermal injury. This is consistent
with a study by Plengpanich et al. (2023), which
recommends that active warming temperatures
should not exceed 38°C to prevent discomfort. From
this point onwards, the warming gown is referred to
as ‘TRESNO’ by the researchers.

Overall, the study results show that the “TRESNO
warming gown” is an innovative solution that not
only meets functional needs but also considers
safety, comfort, and efficiency aspects in supporting
the care of haemodialysis patients. This makes it
highly suitable for use in CKD patients experiencing
shivering during HD sessions.

Phase 2 Study

In the second phase of the study, quantitative testing
was conducted to evaluate the effectiveness of the
warming gown in reducing shivering levels and
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2 Shivering Scale From Crossley & Mahajan

Level Patient Behaviour

Explanation (Crossley & Mahajan, 1994)

Observed Condition

1 No visible muscle
activity, but one or more
of piloerection, periph-
eral vasoconstriction, or
peripheral cyanosis.

No visible muscle activity, but reactions
such as hair standing on end (piloerec-
tion), narrowing of blood vessels in the
peripheral region (vasoconstriction), or
peripheral skin discolouration (cyanosis).

Goosebumps, pale
and cold extremities.
Intermittent and mild
tremors in the jaw and
neck muscles.

3 Muscle activity in more
than one muscle group,
but no visible gener-
alised shivering.

Muscle activity in more than one muscle
group without visible generalised shivering fecting the entire body.
indicates movements in multiple muscle

groups, but not to the extent of gener-

alised tremors.

Intermittent tremors af-

increasing the body temperature of chronic kidney
disease patients undergoing haemodialysis with
HD catheters. The study used a quasi-experimental
pre-post test design with a control group, in which
60 patients were randomly divided into two groups.
The intervention group consisted of 30 patients who
were provided with the warming gown as a warming
device, while the control group consisted of 30
patients who were given standard warming using
blankets. The research flow and intervention flow of
this study can be seen in Figure 1 and Figure 2.

Respondent Characteristics

The characteristics of the respondents (Table 2)
in this study include age, gender, and a history of
comorbidities. The average age of the respondents
was 57.1 years, with an age range of 30-70 years.
Most respondents were male (66.7%), and the
majority had comorbidities, including hypertension
(70%) and diabetes mellitus (30%). All respondents
were fully conscious (compos mentis) and underwent
routine haemodialysis twice a week for 4.5 hours,
with vascular access via an HD catheter.

Effect of Warming Gown on Shivering
Levels and Body Temperature

Measurements were conducted at five time intervals:
before the intervention (0 minutes) and at 15, 30, 60,
and 120 minutes post-intervention. Shivering levels
were assessed using the Crossley and Mahajan
scale, while body temperature was measured with a
digital thermometer.

The results showed that the use of the warming
gown had a significant impact on the intervention
group. The average shivering level significantly
decreased from 2.63 + 1.27 to 0.37 = 0.49, with
a p-value of <0.001 (Tables 3 & 4), indicating

that the warming gown was highly effective in
reducing shivering in patients. Additionally, the body
temperature of patients in the intervention group
significantly increased from an average of 36.36 *
0.52°C to 36.84 + 0.29°C, with a p-value of <0.001
(Tables 3 & 4).

In contrast, in the control group, which used
blankets for warmth, no significant changes
were observed in either shivering levels or body
temperature, with a p-value of >0.05. The graphical
representation of shivering levels and body
temperature data for patients in both the control and
intervention groups is presented in Figure 3.

Discussion

Respondent Characteristics

This study found no significant differences between
the intervention and control groups across various
variables, including gender, age, education level,
comorbidities, BMI, duration of haemodialysis, and
duration of CDL use, with p-values greater than 0.05
for each variable. These findings are consistent
with (Plengpanich et al.,, 2023) and (Kameda &
Okada, 2023), who stated that similar baseline
characteristics between groups do not significantly
influence study outcomes.

The prevalence of shivering was higher among
patients with low body weight, aged =60 years, and
females, aligning with the findings of (Salu et al,,
2024), which identified age, gender, and BMI as
risk factors for shivering. Furthermore, advanced
age, female gender, and low BMI are associated
with an increased risk of shivering due to impaired
thermoregulation, body temperature fluctuations,
and reduced fat reserves. (S. Syed et al., 2022)
also noted a higher risk of shivering in older
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Table 2. Respondent Charateristic

Variabel Group P Value

Intervention Persentase Control Persentase
(n=30) (%) (n=30) (%)

Age (years) 0-19 1 3.3 1 3.3 0.896
20-24 0 0 0 0
25-39 4 13.3 3 10
40-59 16 53.3 17 56.7
60 and above 9 30 9 30

Comorbid-  Hypertension 19 31.67 15 50 0.373
ities Diabetes Meliitus 2 6.67 6 20

Hypertension and DM 6 20 3 10

Cervical Cancer 1 3.33 1 3.33

Kidney Inflammation 1 3.33 1 3.33

Lupus (SLE) 1 3.33 1 3.33

Kidney Stones 0 0 3 10

Body Mass <6 months 25 83.33 26 86.67 0.500
Index (BMI) 5 § months 5 16.67 4 13.33

Table 3. Friedman Test Table for Shivering Level and Body Temperature Data in the Intervention
and Control Groups

Measurement Shivering Level Body Temperature
Time Intervention Control P Value Intervention Control P Value
group (n=30) group (n=30) group (n=30) group (n=30)
(Mean £ SD) (Mean % SD) (Mean * SD) (Mean * SD)
15 minutes 2.20+1.03 2.00 + 1.08 0.412 36.46+0.52 36.41+0.45 0.331
60 minutes 1.03 £ 0.62 1.97+1.13 0.001 36.73+0.36 36.35+0.36 0.001
P Value (overall) <0.001 0.632 <0.001 0.799
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Table 4. Mann-Whitney Test Table for Shivering Level and Body Temperature Data in Intervention
and Control Groups

Measure- Shivering Level Body Temperature
ment Time ) "
nter- Control Uji P Value Interven- Control Mann P Value
vention group Mann As per  tion group group Whit- As per
group (n=30) Whit- Ben- (n=30) (n=30) ney Ben-
(n=30) (Mean * ney feronni (Mean * (Mean * Test feronni
(Mean * SD) Correc- SD) SD) Correc-
SD) tion tion

15 minutes 223+ 203 0.412 0.103 36.49 + 36.39 = 0.331 0.083
1.04 1.13 0.57 0.45

60 minutes 1.00 + 2.00 = 0.001 <0.001 36.74 36.34 0.001 <0.001
0.64 1.17 0.37 0.34

Validity Test of the Warming Gown
Product

|

Selecting participants who meet

v

Dividing participants into control
and intervention groups

|
| l

In the intervention group, In the control group,
patients experiencing
shivering were provided with
thermal intervention using a was provided by

warming gown (n = 30)

standard intervention

warming the patients
with a blanket (n = 30)

! |

Data analysis +-— Data analysis

Figure 1. Research flow
The figure presents the research process, beginning with the validation of the developed instrument
and concluding with data analysis. It further indicates that participants were randomly allocated to the
intervention and control groups.
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Initial data collection of body temperature
and shivering levels will be conducted
before subjects receive the warming
gown intervention.

¥
Intervention Group

!

Administering active warming intervention
using the warming gown.

+

Data collection of body temperature and
shivering levels will be conducted after
subjects have received the warming
gown intervention for 15 minutes.

¥

Data collection of body temperature and
shivering levels will be conducted after
subjects have received the warming
gown intervention for 30 minutes.

v

Data collection of body temperature and
shivering levels will be conducted after
subjects have received the warming
gown intervention for 60 minutes.

v

Data collection of body temperature and
shivering levels will be conducted after
subjects have received the warming
gown intervention for 2 hours.

v

¥
Control Group

v

Administering standard warming
intervention using a blanket.

+

Data collection of body temperature and
shivering levels will be conducted after
subjects have used the blanket for 15
minutes

¥

Data collection of body temperature and
shivering levels will be conducted after
subjects have used the blanket for 30
minutes

¥

Data collection of body temperature and
shivering levels will be conducted after
subjects have used the blanket for 60
minutes.

v

Data collection of body temperature and
shivering levels will be conducted after
subjects have used the blanket for 2
hours.

v

Data Analysis

&

Data Analysis

L

Figure 2. Intervention flow
This figure illustrates the intervention flow for both the intervention and control groups, beginning from the
allocation of patients to their respective groups through to the data analysis stage

haemodialysis patients.

Hypertension and diabetes mellitus (DM) were
the most prevalent comorbidities in both groups,
with DM and hypertension being primary risk factors
for ESRD (Saran et al., 2018). DM can exacerbate
immunodeficiency, thereby increasing the risk of
infection and shivering (Luh Widani & Suryandari,
2021).

Longer durations of haemodialysis and CDL use
exceeding six months increase the risk of infection
and shivering (Miller et al., 2016). The prevalence
of CDL use among patients newly starting
haemodialysis also heightens their vulnerability to
complications, including shivering (S. A. Syed et al.,
2020).

Low education levels among haemodialysis
patients, with the majority having only primary

school education, may impact their understanding
of shivering and infection prevention. Adequate
education is essential to reducing the risk of infection
and shivering (Saran et al., 2018).

Discussion on the Effect of Warming Gown
on Shivering Levels

This study demonstrated a significant reduction in
shivering levels in the intervention group using the
“‘warming gown” compared to the control group. In
the intervention group, the average shivering score
decreased from 2.57 + 1.25 (0 minutes) to 0.37 £
0.49 (2 hours) with a p-value of 0.001, while the
control group showed only minimal changes from
2.00 + 1.08 (0 minutes) to 1.93 £ 1.08 (2 hours) with
a p-value of 0.632. This indicates that the warming
gown intervention is more effective in reducing
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Figure A
Graph of Shivering Level in the Intervention Group and Conirol Group

o \
B — -

0,5

0 minutes 15 minutes 30 minutes B0 minutes 2 Hours
Figure B
Graph of Body Temperature in the Intervention Group and Control Group
38,9
36,8
36,7
36,6
36,5
35,
35,3
38,2
36,1
36
0 Minutes 15 Minutes 30 Minutes 60 Minutes 2 hours

=== |nitervention Group (Warming Gown)

=g=Control Group (Standart Intervention)

Figure 3. Graph of Shivering Level and Body Temperature in The Intervention Group and Control
Group
This figure provides a graphical depiction of the changes in shivering levels and body temperature
among patients in both the intervention and control groups, from 0 minutes up to 2 hours following the
administration of the intervention in each group

shivering compared to standard care.

These findings align with the study by
Kameda & Okada (2023), which showed that
active warming therapy reduces the incidence of
shivering and enhances patient thermal comfort.
Non-pharmacological therapies, such as active
warming (e.g., electric warming, water-circulating
garments, and forced-air warming), have also been
proven effective in managing shivering, particularly
in clinical settings (Chen et al. (2019). Similarly,
Switzer Tiara (2024) found that forced-air warming
significantly reduced shivering incidence in patients
with hypothermia, while the control group using
passive warming exhibited more intense shivering.
Additionally, Lee et al. (2015) reported that thermal
gowns effectively reduced shivering levels and
accelerated the return to normal body temperature
in postoperative spinal patients. Susanto, (2022)
confirmed the benefits of electric blankets in reducing
postoperative hypothermia-induced shivering.

Graphical data demonstrate that the warming
gown in the intervention group was more effective
in reducing shivering within 60 minutes, compared
to the control group, which showed no significant
decrease (Figure 3). This is consistent with findings
from (de Bernardis et al., 2016), which showed
that thermal gowns delivering warm airflow at 40°C
effectively prevented body heat loss and reduced
shivering, unlike the control group that relied on
standard blankets without active warming.

Discussion on the Effect of Warming Gown
on Body Temperature

The study also showed that the use of the “warming
gown” (intervention group) was effective in
increasing patients’ body temperatures compared
to the control group using standard care. In the
intervention group, body temperature significantly
increased from 36.36°C at 0 minutes to 36.84°C at
2 hours, with consistent improvements at each time
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Figure 4. Design of TRESNO Warming Gown
At the upper section, two CDL ports are positioned on the right and left sides, allowing for adjustment
according to the patient's CDL placement. In the lower section, three thermal ports are provided to allow
the entry of warm air from a device equipped with thermal sensors. One of these thermal ports may be
selected based on the unoccupied side of the patient or the side opposite the haemodialysis machine.

point, particularly at 30 minutes, 60 minutes, and 2
hours (p = 0.001). Conversely, in the control group,
body temperature increased only slightly from
36.37°C to 36.40°C, with no significant difference (p
> 0.05).

These findings align with (Susanto, 2022),
who found that electric blankets (active warming)
effectively increased postoperative body
temperature from 34.92°C to 36.57°C. (Lopez,
2018) also highlighted that active warming
therapies improve body temperature by limiting heat
redistribution and reducing radiant heat loss. (Dewi
Listiyanawati & Studi lImu Keperawatan Universitas
Alma Ata Yogyakarta, 2018) reported that electric
blankets significantly increased body temperature
(1.54°C) compared to regular blankets (0.85°C) with
a p-value of 0.001.

According to de (de Bernardis et al., 2016),
thermal gowns with active warming at 40°C for 30
minutes effectively prevented body temperature
drops in the intervention group, especially in post-
caesarean patients. (Kameda & Okada, 2023) also
noted that active warming therapies help stabilise
body temperature postoperatively, preventing

hypothermia and reducing shivering. (Chen et al.,
2019) similarly found that warm gowns and heated
blankets effectively maintained body temperature
during surgical procedures, particularly for
operations lasting over 30 minutes.

Figure 3 illustrates that the intervention group
using the “warming gown” experienced a faster and
more significant rise in body temperature compared
to the control group. This aligns with (Febriani et al.,
2020), who found that electric blankets increased
body temperature more effectively than regular
blankets, with temperature gains ranging from
1.50°C to 1.96°C. (T. Lee et al., 2015) also reported
that thermal gowns were more effective in raising
body temperature and improving patient comfort
postoperatively compared to cotton garments.

Based on Tables 3 and 4, the warming gown
was effective in increasing body temperature after
30 minutes of use, with its effectiveness further
improving after 2 hours. Statistical tests also
showed that the warming gown effectively reduced
shivering levels after more than 60 minutes of use,
as supported by various studies. (de Bernardis et al.,
2016) demonstrated that warming gowns reduced

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 1, April 2025




Original Article

Effect of warming gown use on shivering

shivering and increased body temperature within
30 minutes before spinal anaesthesia induction
and during surgery. Similarly, (T. Lee et al., 2015)
reported that by the 30th minute, 48% of patients
using thermal gowns achieved body temperatures
above 36°C, showing significant improvement
within that time frame. (Bodhipadma, 2017)noted
that heating devices were effective in increasing
body temperature and reducing shivering after 2—3
hours of use, reflecting the time needed to achieve
normothermia (36.5°C). Clinical practice guidelines
also support these findings, indicating that in
ICUs, it takes approximately 2 hours to raise body
temperature from 35.0°C to 36.0°C and 3 hours to
reach 36.5°C.

Electric blankets have also been shown to
provide faster warming compared to regular
blankets. According to (Febriani et al., 2020), the
heat convection mechanism of electric blankets
significantly increased body temperature and
reduced shivering within 10-30 minutes. (Chen et
al., 2019) also stated that the warming effects of
therapies such as warm gowns and heated blankets
became significant after 30 minutes of use. During
this period, the body has enough time to respond
to the warming, increasing core temperature. These
active warming strategies are crucial, particularly
during surgical procedures lasting over 30 minutes,
to prevent hypothermia and related complications.

However, the study acknowledges certain
limitations, such as variations in patient conditions
that may affect the warming process. For instance,
patient movements can disrupt heat distribution
and reduce effectiveness. Overall, the warming
gown has been proven to be an effective solution
for improving patient comfort and safety during
haemodialysis.

Conclusions

The use of a warming gown significantly reduced
shivering levels from 2.63 + 1.27 to 0.37 £ 0.49
and increased body temperature from 36.36 *
0.52°C to 36.84 + 0.29°C in chronic kidney disease
patients undergoing haemodialysis with a catheter
(p < 0.001). This demonstrates that the warming
gown is an effective, safe, and comfortable non-
pharmacological intervention to improve patient
comfort during dialysis.

Declaration of Interest
There’s no conflict of interest

Acknowledgment

Authors would like to express gratitude to Jenderal
Soedirman University and haemodialysis nurses
at Banyumas Regional Hospital for their support in
conducting and completing this study

Funding
The author does not receive finansial support for
research, authorship, or publication of this article.

Data Availability

The data supporting the findings of this study
are available upon reasonable request from the
corresponding author, NA. Due to privacy or ethical
restrictions, access to the data may be restricted.

References

Agarwal, A. K., Haddad, N. J., Vachharajani, T. J., &
Asif, A. (2019). Innovations in vascular access
for hemodialysis. In Kidney International,
95(5), 1053—-1063. Elsevier B.V. https://doi.
org/10.1016/j.kint.2018.11.046

Al-Balas, A., Shariff, S., Lee, T., Young, C., & Allon,
M. (2019). Clinical outcomes and economic
impact of starting hemodialysis with a catheter
after predialysis arteriovenous fistula creation.
American Journal of Nephrology, 50(3), 221-
227. https://doi.org/10.1159/000502050

Anggraeni, N., Awaludin, S., & Saryono, S. (2024).
Beneficence in chronic kidney disease patients
undergoing haemodialysis therapy: A concept
analysis. Malahayati International Journal of
Nursing and Health Science, 7(3), 379-385.
https://doi.org/10.33024/minh.v7i3.170

Ayu Dessy Sugiharni, G. (2018). Testing the validity
of interactive learning media content oriented
to the creative problem solving model. In Jurnal
Penelitian dan Pengembangan Pendidikan,
2(2).

Bodhipadma, S. (2017). Effectiveness of handmade
forced-air warming blanket on body core
temperature among post-cardiac surgery
patients. Journal of Applied Science,
16(2), 8-14. https://doi.org/10.14416/j.
appsci.2017.11.001

Chen, W. A, Liu, C. C., Mnisi, Z., Chen, C. Y, &
Kang, Y. N. (2019). Warming strategies for
preventing hypothermia and shivering during
cesarean section: A systematic review with
network meta-analysis of randomized clinical
trials. In International Journal of Surgery, 71,
21-28. Elsevier Ltd. https://doi.org/10.1016/j.
ijsu.2019.09.006

Crossley, A. W. A, & Mahajan, R. P. (1994). The
intensity of postoperative shivering is unrelated
to axillary temper a ture. In Anaesthesia,49.

de Bernardis, R. C. G., Siaulys, M. M., Vieira, J. E.,
& Mathias, L. A. S. T. (2016). Perioperative
warming with a thermal gown prevents
maternal temperature loss during elective
cesarean section. A randomized clinical
trial. Brazilian Journal of Anesthesiology
(English Edition), 66(5), 451-455. https://doi.
org/10.1016/j.bjane.2014.12.007

Dewi Listiyanawati, M., & Studi llmu Keperawatan
Universitas Alma Ata Yogyakarta, P. (2018).
The effectiveness of electric blankets in
increasing body temperature in post-cesarean
section patients experiencing hypothermia.
3(2). http://journal.ugm.ac.id/jkesvo

Febriani, F., Agustina, M., & Kapadia, R. (2020).

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 1, April 2025



https://doi.org/10.1016/j.kint.2018.11.046
https://doi.org/10.1016/j.kint.2018.11.046
https://doi.org/10.1159/000502050
https://doi.org/10.33024/minh.v7i3.170
https://doi.org/10.14416/j.appsci.2017.11.001 
https://doi.org/10.14416/j.appsci.2017.11.001 
https://doi.org/10.1016/j.ijsu.2019.09.006
https://doi.org/10.1016/j.ijsu.2019.09.006
https://doi.org/10.1016/j.bjane.2014.12.007
https://doi.org/10.1016/j.bjane.2014.12.007
http://journal.ugm.ac.id/jkesvo 

Original Article

Anggraeni, N., et al. (2025)

Effectiveness of electric blanket in increasing
body temperature of postoperative patients
experiencing hypothermia: Literature review.
Scientific Journal Of Nursing Research, 2(2),
50-53. http://ejournal.poltekkes-pontianak.
ac.id/index.php/SJNR/index

IRR. (2019). 1 th Report Of Indonesian Renal
Registry 2018.

Jain,A., Gray, M., Slisz, S., Haymore, J., Badjatia, N.,
& Kulstad, E. (2018). Shivering treatments for
targeted temperature management: A review.
In Journal of Neuroscience Nursing, 50(2), 63—
67. Lippincott Williams and Wilkins. https://doi.
org/10.1097/JNN.0000000000000340

Kameda, N., & Okada, S. (2023). Evaluation of
postoperative warming care protocol for
thermal comfort and temperature management
immediately after surgery: Nonrandomized
controlled trial. Journal of Perianesthesia
Nursing, 38(3), 427-433. https://doi.
org/10.1016/j.jopan.2022.07.001

Kovesdy, C. P. (2022). Epidemiology of chronic
kidney disease: an update 2022. In Kidney
International ~ Supplements, 12(1), 7-11.
Elsevier B.V. https://doi.org/10.1016/].
kisu.2021.11.003

Krinsky, R., Murillo, 1., & Johnson, J. (2014). A
practical application of Katharine Kolcaba’s
comfort theory to cardiac patients. Applied
Nursing Research, 27(2), 147—-150. https://doi.
org/10.1016/j.apnr.2014.02.004

Lee, T., Thamer, M., Zhang, Y., Zhang, Q., & Allon,
M. (2015). Outcomes of elderly patients after
predialysis vascular access creation. Journal
of the American Society of Nephrology,
26(12), 3133-3140. https://doi.org/10.1681/
ASN.2014090938

Lee, W. P, Wu, P. Y., Shih, W. M., Lee, M. Y,, &
Ho, L. H. (2015). The effectiveness of the
newly designed thermal gown on hypothermic
patients after spinal surgery. Journal of Clinical
Nursing, 24(19-20), 2779-2787. https://doi.
org/10.1111/jocn.12873

Lok, C. E., Huber, T. S., Lee, T., Shenoy, S., Yevzlin,
A. S., Abreo, K., Allon, M., Asif, A., Astor, B.
C., Glickman, M. H., Graham, J., Moist, L. M.,
Rajan, D. K., Roberts, C., Vachharajani, T. J., &
Valentini, R. P. (2020). KDOAQI clinical practice
guideline for vascular access: 2019 UPDATE.

Lopez, M. B. (2018). Postanaesthetic shivering -
from pathophysiology to prevention. Romanian
Journal of Anaesthesia and Intensive Care,
25(1), 73-81. https://doi.org/10.21454/
rjaic.7518.251.xum

Luh Widani, N., & Suryandari, H. (2021). Factors
associated with the incidence of double lumen
catheter infection in chronic kidney failure
patients with hemodialysis at RS X Jakarta.
http://jurnal.globalhealthsciencegroup.com/
index.php/JPPP

Miller, L. M., Clark, E., Dipchand, C., Hiremath,
S., Kappel, J., Kiaii, M., Lok, C., Luscombe,

R., Moist, L., Oliver, M., & MacRae, J.
(2016). Hemodialysis tunneled catheter-
related infections. Canadian Journal of

Kidney Health and Disease, 3(1). https://doi.
org/10.1177/2054358116669129

Nasution, M. P., Fitriati, M., Veterini, A. S.,
Kriswidyatomo, P., & Utariani, A. (2022).
Preoperative perfusion index as a predictor
of post-anaesthetic shivering in caesarean
section with spinal anaesthesia. Journal of
Perioperative Practice, 32(5), 108-114. https://
doi.org/10.1177/1750458920979263

Parlika, R., Mahendra, R. R., Aulia, M. R., Lutfi, R.,
Waritsin, R. K., Maulana, H., & Ramadhan,
T. (2022). Validity test of extracurricular data
collection website using pearson correlation
and cohen kappa methods. Jurnal limiah limu
Komputer Fakultas llmu Komputer Universitas
AL Asyariah Mandar, 8(2). http://ejournal.
fikom-unasman.ac.id

Plengpanich, P., Charoensuk, C., Chanthawong,
S., Nonphiaraj, S., Prasongdee, S,
Suttinarakorn, C., Ruenhunsa, T., &
Kittiponghansa, A. (2023). Effect of short
duration used of active prewarming for
preventing hypothermia in non-anesthetized
volunteer: A randomized-controlled trial.
Journal of the Medical Association of Thailand,
106(1), 95-101. htitps://doi.org/10.35755/
jmedassocthai.2023.01.13747

Salu, J., Kemal Firdaus, E., Novitasari, D., & Studi
Keperawatan Anestesiologi Program Sarjana
Fakultas Kesehatan Universitas Harapan
Bangsa, P. (2024). Description of shivering
incident in intra spinal anesthesia patients in
the operating room of Lakipadada Tana Toraja
Hospital. Jurnal limiah Kesehatan Promotif,
1-14.

Saran, R., Robinson, B., Abbott, K. C., Agodoa, L.
Y. C., Bragg-Gresham, J., Balkrishnan, R,
Dietrich, X., Eckard, A., Eggers, P. W., Gaipov,
A., Gillen, D., Gipson, D., Hailpern, S. M., Hall,
Y. N., Han, Y., He, K., Herman, W., Heung,
M., Hirth, R. A., ... Shahinian, V. (2018).
US renal data system 2017 annual data
report: Epidemiology of kidney disease in the
United States. In American Journal of Kidney
Diseases, 71(3), A7. W.B. Saunders. https:/
doi.org/10.1053/j.ajkd.2018.01.002

Sedhain, A., Sapkota, A., & Mahotra, N. B. (2019).
Hemodialysis catheter-related infection in a
teaching Hospital of Central Nepal. www.jiom.
com.np

Shepshelovich, D., Yelin, D., Bach, L. O., Halevy,
N., Ziv, Y., Green, H., Rozen-Zvi, B., Ben-2vi,
H., Bishara, J., Gafter-Gvili, A., & Yahav, D.
(2017). Chills during hemodialysis: Prediction
and prevalence of bacterial infections — A
retrospective cohort study. American Journal
of Medicine, 130(4), 477—-481. https://doi.
org/10.1016/j.amjmed.2016.11.022

Suryadi, T., Alfiya, F., Yusuf, M., Indah, R., Hidayat,

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 1, April 2025



http://ejournal.poltekkes-pontianak.ac.id/index.php/SJNR/index
http://ejournal.poltekkes-pontianak.ac.id/index.php/SJNR/index
https://doi.org/10.1097/JNN.0000000000000340
https://doi.org/10.1097/JNN.0000000000000340
https://doi.org/10.1016/j.jopan.2022.07.001
https://doi.org/10.1016/j.jopan.2022.07.001
https://doi.org/10.1016/j.kisu.2021.11.003 
https://doi.org/10.1016/j.kisu.2021.11.003 
 https://doi.org/10.1016/j.apnr.2014.02.004
 https://doi.org/10.1016/j.apnr.2014.02.004
https://doi.org/10.1681/ASN.2014090938
https://doi.org/10.1681/ASN.2014090938
https://doi.org/10.1111/jocn.12873 
https://doi.org/10.1111/jocn.12873 
https://doi.org/10.21454/rjaic.7518.251.xum 
https://doi.org/10.21454/rjaic.7518.251.xum 
http://jurnal.globalhealthsciencegroup.com/index.php/JPPP
http://jurnal.globalhealthsciencegroup.com/index.php/JPPP
https://doi.org/10.1177/2054358116669129
https://doi.org/10.1177/2054358116669129
https://doi.org/10.1177/1750458920979263
https://doi.org/10.1177/1750458920979263
http://ejournal.fikom-unasman.ac.id
http://ejournal.fikom-unasman.ac.id
https://doi.org/10.35755/jmedassocthai.2023.01.13747
https://doi.org/10.35755/jmedassocthai.2023.01.13747
https://doi.org/10.1053/j.ajkd.2018.01.002
https://doi.org/10.1053/j.ajkd.2018.01.002
https://doi.org/10.1016/j.amjmed.2016.11.022
https://doi.org/10.1016/j.amjmed.2016.11.022

Original Article

Effect of warming gown use on shivering

T., & Kulsum, K. (2023). Content validity for
the research instrument regarding teaching
methods of the basic principles of bioethics.
Jurnal Pendidikan Kedokteran Indonesia:
The Indonesian Journal of Medical Education,
12(2), 186. https://doi.org/10.22146/jpki.77062

Susanto, I. M. (2022). Electric blanket can reduce
shivering and hypothermia in post-caesarean
section patients. | Made Susanto.

Switzer Tiara, H. (2024). Preoperative warming to
improve patient outcomes: Implementation of a
Warming Protocol [University of St. Augustine
for Health Sciences]. https://doi.org/10.46409/
sr.PUWX7781

Syed, S. A, Fayyaz, T., Tauseef, A., Chaudhry, M.,
Abdullah, M., & Malik, A. (2020). Prevalence
of infection in patients having chills during
haemodialysis. In Annals of International
Medical and Dental Research, 7.

Syed, S., Stilwell, P., Chevrier, J., Adair, C., Markle,
G., & Rockwood, K. (2022). Comprehensive
design considerations for a new hospital
gown: A patient-oriented qualitative study.
CMAJ Open, 10(4), E1079—E1087. https://doi.
org/10.9778/cmajo.20210271

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 1, April 2025



https://doi.org/10.22146/jpki.77062 
https://doi.org/10.46409/sr.PUWX7781
https://doi.org/10.46409/sr.PUWX7781
https://doi.org/10.9778/cmajo.20210271
https://doi.org/10.9778/cmajo.20210271

& OPEN ACCESS

Jurnal Keperawatan
Padjadjaran (JKP)

Volume 13(1), 97-106

© The Author(s) 2025
http://dx.doi.org/10.24198/jkp.
v13i1.2601

Article Info

Received : August 29, 2024
Revised : December 20, 2024
Accepted : January 13, 2025

Published : April 29, 2025

*Corresponding author

Yu-Ying Lu*

Associate Professor, School of
Nursing, College of Nursing, Na-
tional Taipei University of Nursing
and Health Sciences, Taipei, Tai-
wan; Address: No. 365, Mingde Rd,
Beitou District, Taipei City, Taiwan
112; Phone: No. 365, Mingde Rd,
Beitou District, Taipei City, Taiwan
112; E-mail: yuyin@ntunhs.edu.tw

Citation

Setyawati, A. D., & Lu, Y. Y. (2025).
Triage in disasters: A conceptual
analysis . Jurnal Keperawatan
Padjadjaran, 13(1), 97-106. http://
dx.doi.org/10.24198/jkp.v13i1.2601

Website

http://jkp.fkep.unpad.ac.id/index.
php/jkp

This is an Open Access article
distributed under the terms of the
Creative Commons Attribution-Non-
Commercial 4.0 International
License.

E-ISSN: 2442-7276
P-ISSN: 2338-5324

Review Article

Triage in disasters:

analysis

A conceptual

Asih Dewi Setyawati'®, Yu-Ying Lu®

"PhD Candidate in Nursing, School of Nursing, College of Nursing, National Taipei
University of Nursing and Health Sciences, Taipei, Taiwan

2Associate Professor, School of Nursing, College of Nursing, National Taipei University
of Nursing and Health Sciences, Taipei, Taiwan

Abstract

Background: Disaster triage faces significant challenges due to definitional
conflicts and ambiguities. Conducting a concept analysis of disaster triage
is essential for clarifying its meaning, improving decision-making, ensuring
effective training, and enhancing disaster preparedness for healthcare
professionals.

Purpose: Thus, this study aims to define the concept of disaster triage and
identify its attributes, antecedents, and consequences using Walker and
Avant’s framework.

Methods: The methodology involved a comprehensive literature review
from 2013 to 2024, focusing on nurse-related triage during emergencies and
disasters. Articles were gathered from databases such as Web of Science,
PubMed, Scopus, Cochrane Library, and Google Scholar. After screening
the titles, abstracts, and full texts, 30 articles met the inclusion criteria.
Results: Following Walker and Avant's framework, the concept analysis
revealed that disaster triage is influenced by various antecedents, attributes,
and consequences. Antecedents such as education, working experience,
and disaster training provide the foundation for effective triage practices,
while attributes such as clinical judgment, assessment skills, and effective
communication are crucial in the triage process itself. The consequences of
effective disaster triage include enhanced patient safety and care delivery
efficiency.

Conclusion: In conclusion, this study provides valuable insights that
deepen the understanding of the concept of disaster triage and also provides
valuable guidance for clinical practice and informs future research in the
fields of disaster management and emergency nursing.

Keywords: concept analysis, disaster management, disaster triage, nurse,
walker and avant

Introduction

Triage stands as a cornerstone of nursing practice, embodying the principles
of prioritization, efficiency, and compassionate care based on the severity
of the patient's condition (Johnson et al., 2021). Nurses, equipped with
clinical acumen and empathy, play a pivotal role in triage, navigating the
complexities of patient presentations and allocating resources judiciously
(AlMarzooq, 2020). However, conventional triage methods often grapple
with challenges such as overcrowding, prolonged wait times, and limited
accessibility, especially during a disaster (Brown, 2023). Enter the innovative
paradigm of the Walking Avant Step, poised to revolutionize the triage
concept in disaster.

The term “disaster triage” faces significant challenges due to definitional
conflicts and ambiguities. Disaster triage involves prioritizing patients based
on the severity of their conditions and the availability of resources, particularly
in the high-stakes context of emergencies (Hamdi & Al Thobaity, 2023).
However, varying interpretations and implementations across disciplines
and disaster scenarios contribute to this confusion. Different triage models,
such as START (Simple Triage and Rapid Treatment) and SALT (Sort,
Assess, Life-Saving Interventions, Treatment/Transport), use distinct criteria,
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creating disparities in practice (Bazyar et al., 2020).
Additionally, cultural and ethical considerations can
further complicate decision-making, as local norms
may clash with standardized protocols (Cuthbertson
& Penney, 2023). The lack of a universally accepted
definition exacerbates these issues, resulting in
inconsistent training and application during crises.

Concept analysis is a rigorous process designed
to clarify, validate, and define abstract concepts,
aiding in theory development and improving
communication (Walker & Avant, 2019). With
disasters occurring more frequently worldwide,
registered nurses must be well-prepared to respond
effectively (Setyawati etal., 2020). Despite the critical
role of disaster triage in patient care, current systems
face significant challenges, including overcrowding,
prolonged wait times, and limited accessibility. The
incorrect application of disaster triage can have dire
consequences, including resource misallocation
(Wiedenfeld et al., 2021), prolonged wait times (Tam
et al., 2018), and ethical dilemmas (Canatan, 2020).
For example, misjudging a patient’s severity may
delay critical interventions for those in need, while
scarce resources might be wasted on patients with
lower urgency (Fekonja et al., 2023).

Innovative concepts like the Walking Avant Step
show promise but there is a lack of comprehensive
research on its implementation and impact on
disaster triage. Moreover, existing studies have
not fully explored how Walker and Avant’s method
can systematically refine triage practices. This gap
underscores the need for rigorous investigation
into how the Walking Avant Step can enhance
current systems, providing a more efficient
framework for nurses. Research is necessary to
validate and quantify its benefits, particularly in
reducing overcrowding, decreasing wait times,
and improving accessibility, ultimately optimizing
resource allocation and patient care. Employing this
systematic approach could offer deeper insights
into disaster triage, leading to the refinement of
current methods and the development of innovative
strategies in healthcare settings.

The purpose of this study is to analyze and
provide a practical definition for disaster triage in
nursing by using the systematic approach proposed
by Walker and Avant within the prehospital context.
By employing this step, nurses and healthcare
professionals can gain deeper insights into the
intricacies of disaster triage practice, leading to the
refinement of existing methods and the development
of innovative approaches to enhance patient care
and optimize resource allocation in healthcare
settings.

Methods

Walker and Avant's concept analysis involves
several steps to thoroughly examine and clarify
abstract concepts (Walker & Avant, 2019). The goal
is to provide a practical definition of disaster triage in

nursing by applying a systematic approach based on
Walker and Avant’s method. This approach involves
defining the concept, determining the purpose of the
analysis, and identifying its attributes, antecedents,
consequences, empirical references, and case
studies.

The analysis begins with a literature review. The
current study examines the literature on the concept
oftriage inemergency and disaster situations. Articles
published between 2013 and 2024 were gathered
from databases such as Web of Science, PubMed,
Scopus, Cochrane Library, and Google Scholar,
using keywords such as triage, nurse, emergency,
and disaster. The inclusion criteria were that the
studies were written English and Bahasa Indonesia,
published after 2013, focusing specifically on nurse-
related triage in emergencies and disasters. The
exclusion criteria included articles not focused on
nurse-led triage in these settings. Initially, 16,864
relevant articles were identified then after filtering
by date, excluding irrelevant articles, identifying
duplicates using EndNote, and manually reviewing
titles and abstracts, the count was reduced to 30.
These 30 articles were deemed eligible for inclusion
after a final assessment (Figure 1).

Results

Definition of disaster triage

The term originates from the French word “trier,”
meaning to sort or select. In essence, triage
serves as a critical decision-making tool during
emergencies, disasters, and everyday healthcare
scenarios, ensuring that the limited resources are
allocated efficiently to those who need them most
urgently (Christian, 2019). Triage is a systematic
process used in healthcare settings to prioritize
patient care based on the severity of their condition
and the available resources (Dippenaar, 2019).

Meanwhile, disaster triage can be defined as the
process by which patients are assessed, classified,
and sorted based on their presenting complaint
and clinical urgency, providing assurance for timely
access to emergency care during a disaster (Peta
et al.,, 2023). Others argue that disaster triage is
a critical process in emergency response, where
healthcare professionals assess and prioritize
patients based on the severity of their injuries to
provide efficient and timely care (Ghanbari et al.,
2019). This approach is particularly vital during
large-scale disasters like earthquakes and floods
where resources are limited, and immediate
decision-making is necessary to minimize mortality
and morbidity (Bazyar et al., 2019). Disaster triage
aims to rapidly evaluate all victims, prioritize life-
saving interventions, and allocate resources
effectively under extreme conditions (Aldossari & Al
Bensaad, 2024).

In conclusion, disaster triage is a systematic
method used during emergencies to assess and
prioritize patient treatment based on severity and
resource availability. Its goal is to maximize survival
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when casualties exceed healthcare capacity by
quickly assessing, categorizing, and allocating
resources to ensure the best possible outcomes in
mass casualty situations.

Attributes for Disaster Triage

A review of disaster triage suggests that there
are a handful of attributes commonly found
in the references, including clinical judgment,
assessment and intervention, the management
of medical resources, timely decision-making,
and communication. Clinical judgment refers to
the nurse’s ability to recognize, understand, and
respond to a patient (Zhu et al., 2022). Moon and
Cho (2022) emphasize that nurses need to have
clinical judgment, which includes the ability to detect
critical details, interpret data from diverse sources of
knowledge, pick out essential elements from patient
histories, prioritize tasks effectively, formulate
nursing diagnoses, anticipate interventions, and
reassess potential consequences.

Assessment in disaster triage means quickly
and accurately determining patient priority through
thorough examinations and understanding their
needs. Interventions focus on addressing immediate
needs and preventing further health decline by
following triage protocols and guidelines (Bazyar
et al., 2020; Mackway-Jones et al., 2014; Vatngy et
al., 2013). The Simple Triage and Rapid Treatment
(START) system is used in many countries including
Indonesia and was created in 1983, quickly
assesses and categorizes patients based on injury
severity by checking RPM (respiration, perfusion,
and mental status). It is possible to determine
disaster triage status within 60 seconds by checking
pulse, breathing, capillary refill, bleeding, and
responsiveness. Patients who can walk are marked
green, those who can'’t but meet certain criteria are
yellow, and those with severe abnormalities are red.
Apnoeic patients are classified as black/expectant
(Purwadi et al., 2021; Reinhardt, 2017; START,
2023).

In disaster triage, managing medical resources
involves prioritizing patients based on the severity
of their condition and collaborating with team
members (Moon & Cho, 2022). Immediate care is
given to life-threatening cases, while less urgent
cases are addressed as resources allow. Effective
management also includes allocating personnel,
equipment, and facilities to ensure timely and
appropriate care (Christian, 2019; Hick et al,
2012). Timely decisions in disaster triage means
the ability to work under stressful situations,
confidence about decisions made, flexibility, and
agility (Moon & Cho, 2022; Moon & Park, 2017).
Timely decision-making is essential for effectively
prioritizing patient care, optimizing resource use,
and improving overall survival rates in high-stress,
resource-limited environments. When responders
act quickly and efficiently when assessing patient
needs, they ensure that the most critically injured

receive immediate attention, which can be lifesaving
(Shackelford et al., 2022). Confidence in decision-
making also serves as a cornerstone, enabling swift
and decisive actions without hesitation or doubt
(Reay et al., 2020).

Communication in disaster triage means the
ability to interview, listen actively, support non-
verbally and verbally, and coordinate with other
healthcare professionals, emergency responders,
and patients (Hitchcock et al., 2014; Moon & Cho,
2022). The ICN framework highlights the importance
of maintaining communication channels for
information sharing and team coordination in high-
stress situations (ICN, 2019). Clear and effective
communication channels ensure the dissemination
of disaster triage instructions, patient status
updates, resource availability, and the coordination
of patient transfers and evacuations during a
disaster (Khorram-Manesh et al., 2021).

Antecedents of Disaster Triage

Effective disaster triage relies on triage education,
working experience, and disaster training. Triage
education equips healthcare professionals with the
theoretical understanding and practical techniques
necessary for patient prioritization and resource
allocation (AlShatarat et al., 2022). The experience
of nurses of disaster triage is crucial, as incorrect
decisions can risk patient safety. Studies show
that years of experience significantly influence
the accuracy of triage decisions (Ghazali et al.,
2020; Reblora et al., 2020) and provide guidance
and reassurance to less experienced colleagues,
fostering a secure triage team environment (Fathoni
et al., 2013; Fekonja et al., 2024).

Disaster  training  programs  emphasize
disaster triage protocols, ensuring that healthcare
professionals can swiftly assess and prioritize
patients during mass casualty incidents (MCls)
(Bazyar et al.,, 2020). These programs include
simulation-based exercises and hands-on training
to develop practical skills for real-world emergencies
(Loke et al., 2021). By integrating training with
experiential learning from past disasters, healthcare
professionals can enhance their triage skills,
resilience, and response capabilities (Xue et al,
2020). Continuous training and education improve
disaster response outcomes for both patients and
responders.

Consequences of Disaster Triage

The consequences ofdisastertriage decisions extend
across various dimensions, including patient safety,
and the efficiency of care delivery within healthcare
settings. Additionally, the safety of patients hinges
on the accuracy and effectiveness of disaster triage
decisions. Errors or delays in prioritizing patients
based on acuity levels can jeopardize patient
outcomes and result in adverse events. Ensuring
patient safety is paramount in disaster triage
scenarios. Vigilant monitoring and strict adherence
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to established protocols are essential for reducing
mortality (Ghanbari et al., 2019; Ghanbari et al.,
2021). This approach allows healthcare providers to
make rapid, informed decisions that prioritize critical
cases and improve patient outcomes, even under
challenging conditions (Zachariasse et al., 2019).
Timely and appropriate allocation of resources based
on patient needs optimizes workflow and reduces
the length of the hospital stay (Williams et al., 2014),
contributing to enhanced patient experiences and
overall healthcare system performance (Phiri et al.,
2020).

Empirical References

Empirical references for triage can be found
in various research studies, guidelines, and
standards established by healthcare organizations
and academic institutions. One notable empirical
reference is the Emergency Severity Index (ESI), a
widely used triage algorithm developed to prioritize
patient care based on the severity of their condition
and resource availability (Gilboy et al., 2012).
The ESI provides a standardized framework for
triage assessment and decision-making, guiding
healthcare providers in identifying patients who
require immediate intervention versus those who
can safely wait for treatment. Numerous studies
have evaluated the reliability and validity of the
ESI in different clinical settings, supporting its
effectiveness in enhancing patient outcomes and
optimizing resource utilization (Jafari-Rouhi et al.,
2013). The use of standardized triage protocols,
such as the Simple Triage and Rapid Treatment
(START) system, has been validated through
empirical research. Purwadi et al. (2021) confirmed

that the START system enhances the consistency
and reliability of triage decisions in disaster settings.
Moreover, empirical references for disaster triage
also encompass research articles examining various
aspects of triage practice, including the impact of
triage education on nursing performance (Faheim
et al., 2019), the factors influencing triage accuracy
(Tam et al., 2018), and the role of experience in
triage decision-making (Hategeka et al., 2017).

Case Study

Three case study categories expand on the concept
of disaster triage: the model case shows all defining
attributes, the borderline case that includes most but
not all attributes, and the contrary case illustrating
what the concept is not (Walker & Avant, 2005;
Yazdani et al., 2016).

Model Case

After earthquake 7,0 SR, a patient is found by
the triage team with signs of respiratory distress.
Drawing on years of experience, a triage nurse
immediately recognizes the urgency and assesses
the patient’s vital signs and symptoms, assigning
the highest priority level. After checking their
respiration, perfusion and the mental status of
the patient, the nurse alerts the other members
of the team to prepare for immediate intervention,
managing the medical resources and ensuring that
the resuscitation room is ready with the necessary
equipment and personnel. As the patient is rapidly
assessed and stabilized, the triage nurse continues
to communicate updates to the medical team,
facilitating the smooth transition of care. Despite
the chaos, the nurse remains calm and makes

Table 1. Analysis of Disaster Triage Attributes by Source, Discipline, and Thematic Cluster

Citation

Dicipline

Thematic Cluster Attribute

Bazyar et al. (2020); Mack-
way-Jones, Marsden, and Windle
(2014); Vatngy, Fossum, Smith,
and Slettebg (2013); Purwadi,
Breaden, McCloud, and Pranata
(2021); Reinhardt (2017); START
(2023)

icine, Disaster
Response

Emergency Med-

Priority determination, im- Assessment
mediate needs intervention,

injury categorization (RPM:

respiration, perfusion, mental

status)

Moon and Cho (2022); Moon and
Park (2017); Shackelford et al.
(2022); Reay, Smith-MacDonald,
Then, Hall, and Rankin (2020)

Psychology, Emer-
gency Medicine

Decision-making under
stress, flexibility, agility, con-
fidence

Timely deci-
sion
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timely decisions, prioritizing critical interventions.
Coordinating with other healthcare professionals,
the nurse ensures that the patient receives prompt
and appropriate treatment, optimizing outcomes.

Borderline Case

After an earthquake, the triage nurse observes
another patient complaining of moderate abdominal
painandnausea. Whilethe symptomsare concerning,
they do not immediately indicate a life-threatening
condition. After tagging patient with green, another
triage team uses their clinical judgment and the
nurse conducts a brief assessment, asking the
patient about their medical history and any recent
changes in their health. The nurse also checks
the availability of medical resources, ensuring that
essential equipment and staff are on hand if the
patient’s condition worsens. The nurse explains the
assessment process to the patient and informs them
of the plan for their ongoing observation. Additionally,
the nurse communicates with the medical team to
keep them informed of the patient’s status and any
changes in their condition. Nevertheless, the triage
nurse experiences uncertainty when making a timely
decision, as they weigh the urgency of the patient’s
symptoms against those of other cases in the ED.

Contrary Case

After a huge earthquake, a new nurse, inexperienced
in disaster triage, faces a patient with severe chest
pain and difficulty breathing. Overwhelmed and
unsure how to allocate resources or make timely
decisions, the nurse struggles with making a clinical
judgment and engaging in communication. This
situation highlights the need for proper training and
experience in triage to ensure effective patient care.

Discussion

Effective disaster triage hinges on several critical
attributes, including clinical judgment, assessment
skills, the management of medical resources, timely
decision-making, and communication. Clinical
judgment is the cornerstone of disaster triage,
enabling that healthcare providers quickly assess
the severity of the patients’ condition and prioritize
treatment based on the likelihood of survival and
the availability of resources (Aysha & Allam, 2020).
This judgment is informed by both experience and
education, allowing responders to make rapid yet
accurate decisions under pressure (Alfaro-LeFevre,
2015). Closely tied to clinical judgment is the ability
to conduct swift and accurate assessments. In
disaster scenarios, where the volume of casualties
can be overwhelming, the ability to efficiently assess
each patient’s condition is vital for effective triage.
This assessment must be thorough yet expedited to
ensure that patients receive the appropriate level of
care (McCuistion et al., 2021).

Our findings confirm that effective management
during disaster triage is essential for directing critical

supplies like medication, equipment, and personnel
to where they are most needed (Rezapour et al.,
2018). In a disaster, resources are often limited,
so this careful allocation ensures that the most
critical patients receive the necessary care,
ultimately improving outcomes even in challenging
conditions (Zhou et al., 2018). Timely decision-
making is another essential attribute, as delays can
exacerbate patient outcomes and strain already
scarce resources. Quick, informed decisions
are necessary to maintain the flow of triage and
treatment in chaotic environments (Alanazi et al.,
2019). Finally, communication plays a crucial role
in disaster triage. Clear, concise communication
among team members, and between different levels
of command, ensures that everyone is aware of the
situation, resource availability, and any changes in
patient condition (Gamst-Jensen et al., 2017; Liu et
al., 2018). Effective communication is also key when
it comes to coordinating the efforts among multiple
agencies and responders, which is often required in
large-scale disasters (Steigenberger, 2016). These
attributes collectively support a robust disaster
triage process, enabling responders to deliver the
best possible care under challenging circumstances.

The effectiveness of disaster triage is heavily
influenced by several antecedents, including triage
education, working experience, disaster training,
and prior experiences dealing with disasters.
Disaster triage education lays the groundwork for a
competent disaster response by teaching healthcare
professionals how to prioritize care in mass
casualty situations (Natareno, 2018). Simulation
exercises and real-world scenarios are crucial for
building the knowledge and skills required in such
high-stakes environments (Cicero et al., 2019).
Alongside formal education, working experience,
particularly in emergency and trauma care settings,
enhances a responder’s ability to make swift,
informed decisions under pressure. This hands-on
experience is invaluable, as it builds the practical
skills and situational awareness that are critical
during disasters (Fathoni et al., 2013). Furthermore,
targeted disaster training, using seminars and
workshops which focus on specific scenarios such
as natural disasters, terrorist attacks, or pandemics,
prepares responders for the unique challenges
they may encounter (Gorick & Rai, 2024). Regular
drills and interprofessional training sessions can
improve coordination and communication among
the response teams (Olvera et al., 2020). Lastly,
past experiences in dealing with actual disasters
provide insights that cannot be fully replicated in
training environments. These experiences help
responders develop their resilience, adaptability,
and a deeper understanding of the complexities
involved in disaster management (Xue et al., 2020).
Together, these factors create a robust foundation
for effective disaster triage, ensuring that responders
are prepared to act decisively and efficiently in crisis
situations.
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Finally, the consequences of effective disaster
triage, namely patient safety and the efficiency of
care delivery, are well-supported by the literature.
Research supports that effective triage significantly
enhances patient safety and care efficiency, as noted
by Fekonja et al (2024), and that accurate triage
leads to better patient outcomes and streamlined
healthcare delivery. While our findings align with the
existing literature, they also point to areas needing
further study, such as balancing formal education
with practical experience and integrating technology
into clinical judgment. These considerations are
crucial for the continued development of triage
practices in emergency care.

Clinical Implications and Limitations
Understanding disaster triage is crucial for clinical
practice as it helps allocate resources effectively,
improves patient outcomes by prioritizing severe
cases, and enhances overall efficiency. Standardized
disaster triage protocols ensure consistency and
better training for healthcare professionals. However,
limitations such as unaddressed cultural or socio-
economic factors and practical implementation
challenges highlight the need for ongoing research
and validation to improve healthcare delivery.

Conclusions

Disaster triage is a complex process that involves
sorting and prioritizing patients based on their
medical needs. Through a concept analysis following
Walker and Avant’'s framework, we discovered that
disaster triage is influenced by several key factors.
Antecedents like education, experience, and disaster
training form the groundwork for effective triage.
Attributes such as clinical judgment, assessment
skills, resource management, decision-making, and
communication are crucial for healthcare providers to
navigate triage situations effectively. The outcomes
of efficient disaster triage include improved patient
safety and streamlined care delivery, as critical
cases receive prompt attention and resources are
utilized optimally. This framework not only delineates
the components necessary for effective triage but
also illustrates how enhancing these elements can
lead to significant improvements in patient care.
Additionally, the recognition that triage outcomes
extend beyond individual patient care to encompass
overall healthcare system efficiency adds depth to
the understanding of disaster response dynamics.
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Abstract

Background: Posterior communicating artery (PCOM) aneurysms are the
prevalent type of aneurysm with high rupture risks. Isolated oculomotor
nerve (CN lll) palsy is a key symptom warranting heightened awareness
in primary care. Given the need for advanced imaging, early referral is
paramount. This study highlights the significance of prompt identification,
targeted intervention, and comprehensive management in optimizing patient
outcomes.

Case: A 58-year-old woman presented with isolated CN Il palsy. The patient
underwentrapid referral to tertiary care with magnetic resonance angiography
(MRA) and digital subtraction angiography (DSA), revealing an aneurysm
in the PCOM. Subsequently, coiling was performed to achieve complete
occlusion. The procedure resulted in significant neurological recovery, with
restoration of CN Il function. Post-coiling, the patient receives close nurse
monitoring, incorporating fall management and comprehensive education
before discharge. CN llI palsy is one of the unique-noticeable presentations
of PCOM aneurysms, though symptoms may include facial pain, occasional
headaches, and migraines. Coiling was chosen due to its less invasiveness
and was recommended for posterior circulation aneurysms. Blood pressure
control is essential to prevent aneurysm formation, rupture, and recurrence.
Regular imaging follow-ups were needed to ensure long-term outcomes.
Conclusion: PCOM aneurysm care involves a multidisciplinary approach.
Rapid identification, early referral, immediate occlusion, and comprehensive
rehabilitative programs were mandatory to improve patient outcomes.
Keywords: aneurysm; oculomotor
communicating artery

coiling; nerve palsy; posterior

Introduction

Cerebral artery aneurysms are a condition that is commonly the focus among
clinicians due to its potential for sudden rupture and causing life-threatening
conditions. The posterior communicating artery (PCOM) is one of the most
prevalent sites for cerebral aneurysms, accounting for 25% of all intracranial
aneurysms that are considered to be at high risk of rupture (Chen et al., 2015;
Chung et al., 2017; Elhadi et al., 2014). In primary care settings, aneurysm in
PCOM is often challenging to identify, as the symptoms frequently vary or are
minimal. One of the typical symptoms that can appear in PCOM aneurysm
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Case Study

is oculomotor or cranial nerve Il (CN IIl) paralysis,
given the close anatomical relationship between the
PCOM and CN Il as it exits the brainstem (Corliss
& Hoh, 2019).

Accurate imaging, primarily digital subtraction
angiography (DSA) is required to confirm an
aneurysm in PCOM. Hence, a precise examination
and prompt referral are crucial, as delays may
increase the propensity for rupture (Hackenberg &
Etminan, 2021). Therefore, a thorough knowledge
of signs and symptoms is imperative for primary
care practitioners, including nurses and general
practitioners, since PCOM aneurysms tend to have
symptoms that are difficult to distinguish from other
cerebral aneurysm locations (Chen et al., 2020). In
this case study, we reported a case of a 58-year-old
female with PCOM aneurysm presented as isolated
right CN Il palsy that was successfully treated with
coiling. This study aims to highlight isolated CN IlI
palsy as one of the signs and symptoms of PCOM
aneurysms and demonstrate the practical and
efficient interprofessional approach to managing
PCOM aneurysms.

Case Presentation

A 58-year-old female came to the hospital with a
complaint of inability to open her right eyelid. The
sudden complaint arose while she was working in a
field. Concurrent with the onset of right eyelid ptosis,
the patient experienced throbbing, moderate to
severe intensity gripping pain in the right side of her
head that she never experienced before. The patient
reported feeling generally well and fully conscious
during the ptosis event. There were no issues with
urination, defecation, speech slurring, or drooping
lips. The patient also denied any previous ocular
disorder and sensory disturbances. A computed
tomography (CT) scan was performed for diagnostic
purposes, Yyielding results within normal limits.
Due to the requirement for further investigation
with advanced tertiary care modalities, the patient
was referred to Dr. Moewardi General Hospital for
confirmation of diagnosis and management.

The patient came to Dr. Moewardi General
Hospital three months later for evaluation. The
ptosis of the right eye persisted, not exacerbated
by activity, and remained unchanged since onset.
Additionally, the patient complained of blurry vision,
double vision, and glare in bright environments,
specifically worsening when looking upwards or
toward the right-lateral direction. The patient did not
report pain upon eye movement, had no history of
ocular disease, and did not wear corrective lenses.
Notably, the patient had not experienced similar
complaints previously. From past medical history,
it was known that the patient had uncontrolled
hypertension for the past 7 years. After being
assessed by the interprofessional collaboration
team, the patient was hospitalized for five days
and underwent coiling management. The patient’s
complaints improved significantly, and she was

scheduled for evaluation one week after discharge
from the hospital.

Intervention or Clinical Examination

Ethical consideration

Informed consent was obtained directly from the
patient. The patient agreed that her case/conditions
was written as a case study manuscript and
published in a journal. Copies of the written consent
were available.

Clinical Findings

On physical examination, the patient's general
impression and vital signs were within normal
limits except for blood pressure, 161/96 mmHg,
with a mean arterial pressure of 117.67 mmHg at
the presentation time. Neurological examination
revealed no higher brain dysfunctions. All meningeal
signs yielded negative and normal results. Motor,
reflex, coordination, autonomic, and sensory
systems were normal. Examination of the right eye
with ptosis revealed lateral-inferior temporal gaze
direction with complete closure due to ptosis and
absence of direct and indirect pupillary reflex in the
right eye, indicative of a lesion of right CN Il palsy
(Figure 1). Examination of the left eye revealed no
abnormalities. Other cranial nerve examinations
were within normal limits. A yellow hand band was
given to the patient to indicate the high risk of falling,
as determined by a Morse Fall Scale score of 46.

Imaging Findings

Further diagnostic tests were conducted to identify
the cause of the patient's symptoms. Magnetic
resonance imaging (MRI) was performed, which
did not show any signs of bleeding, infarction, or
space-occupying lesions in the brain parenchyma
on T1, T1 with contrast, T2, fluid-attenuated
inversion recovery (FLAIR), diffusion-weighted
imaging (DWI) axial, and gradient recalled echo
(GRE) sequences. However, MRI fast imaging
employing steady-state acquisition (FIESTA) and
magnetic resonance angiography (MRA) revealed a
saccular-type aneurysm of the right internal carotid
artery at the level of the cavernous sinus, which was
compressing the right CN Il (Figure 2).

Visual evoked potential (VEP) was also
performed, and findings of prolonged attention of
right P100 with interpretation of prechiasmal lesion
were obtained, eliminating the suspicion of optic
nerve lesion (Figure 3A and Figure 3B). DSA was
then performed to confirm the diagnosis definitively.
The DSA results revealed a saccular-type aneurysm
measuring 5.75 mm x 8.78 mm with a long
shape and wide neck in the PCOM, suspected
to be compressing the CN Il exiting through the
oculomotor sulcus of the cerebral peduncle, leading
to the patient's CN Il lesion. Subsequently, the
patient was scheduled for coiling of the aneurysm
under general anesthesia. The doctor and nurse
explained the procedure to the patient and her family
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Figure 1. (A) Ptosis of the right eyelid. (B) Lateral-inferior temporal gaze. The right eyeball can only
move laterally and inferiorly (red arrow), indicating palsy of the right medial rectus, right inferior
rectus, and right inferior oblique muscles innervated by the oculomotor nerve.

Figure 2. (A) Magnetic resonance angiography (MRA) imaging showed a saccular-type aneurysm

in the posterior communicating artery (PCOM) at the level of the cavernous sinus (red circle). (B)

Magnetic resonance imaging fast imaging employing steady-state acquisition (MRI-FIESTA) con-
firms the presence of PCOM aneurysm at the level of the cavernous sinus (red circle).

before the intervention. Coiling was performed using
Axium Prime 3D 5 mm x 10 cm coil, Axium Prime
Helix 4 mm x 10 cm coil, and Axium Prime Helix 4
mm x 8 mm coil into the aneurysm feeder, achieving
99% aneurysm occlusion (Figure 3D).

The patient was closely monitored for 48 hours
in the high-care unit post-procedural. The nurses
regularly assessed vital signs, including blood
pressure and heart rate, and frequent neurological
examinations to detect any new deficits or signs of
altered mental status. After two days, the patient was
clinically stable without throbbing pain in the right
head, although the ptosis in the right eye had not
improved. The patient began standing and walking
again with the assistance of a walking frame for
support during slow-paced walking exercises. After
three days, the patient was discharged under close
monitoring by family members and was provided
discharge education on fall management, including
using a walking frame daily and ensuring a safe
home environment by removing tripping hazards by
the nurses and the physiotherapist.

In addition, before discharge, the patient was
given an order to follow the dietary approaches
to stop hypertension (DASH) diet and prescribed
antihypertensive drugs daily by the doctor and the

dietician. A follow-up was scheduled for one week,
along with routine CT angiography (CTA) imaging
every 6-12 months to monitor the progress and
probability of recurrence. A week after the coiling
procedure, the patient returned to the outpatient
clinic and showed minimal ptosis in the right eye.
Movement of the right eye, apart from abduction,
remained restricted, but improvement was noted
in other eye movements (Figure 4). The patient’s
condition was stable, and no headaches or pain
were experienced. Neurological evaluation did
not reveal any deficits; the patient recovered well
overall.

Discussion

PCOM aneurysm is concerning due to the frequent
misdiagnosis, particularly in the early stage, as the
symptoms may be various or minimal. Therefore,
great clinical judgment through anamnesis,
along with excellent clinical identification from
interprofessional healthcare practitioners, are
required to improve prognosis and reduce the
likelihood of aneurysm rupture, reducing the
mortality rate for this condition (Chen et al., 2020).
Our case demonstrated a successful approach to
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Figure 3. (A) Normal visual evoked potential (VEP) on the left eye. (B) VEP showed prolonged
latency of the right P100 (red circle), suggesting a prechiasmal lesion of the right optic nerve, sup-
porting the diagnosis of CN Ill palsy. (C) Digital subtraction angiography (DSA) before the coiling
procedure showed a posterior communicating artery (PCOM) aneurysm (red circle). (D) DSA, after
the coiling procedure, showed complete occlusion (red circle).

Figure 4. (A) Minimal ptosis in the right eye (red arrow). (B) The right eye can move medially (red
arrow) but still has limited upward movement.
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Table 1. Angioarchitecture type of PCOM aneurysm (Chung et al., 2017)
Type

Location

Type 2 Bifurcation aneurysm with the orifice near the ICA-PCOM bifurcation.

Type 3b Infundibulum, where the dilation is primarily parallel to the PCOM axis.

Type 5 Bifurcation aneurysm with the orifice near the ICA-PCOM bifurcation.

Type 7 Lateral aneurysm with the orifice on the ICA or PCOM away from the bifurcation.

ICA: internal carotid artery; PCOM: posterior communicating artery.

this condition with interprofessional collaboration.
Referral to a tertiary hospital with available DSA in
ptosis eyelid without a suspected ocular condition is
necessary, as PCOM aneurysm may present with
only isolated CN Il palsy.

Theisolated CN I palsy resulted fromasignificant
anatomical relationship between the PCOM and CN
IIl. The CN lll originates from the oculomotor nucleus,
which is more ventral to the cerebral aqueduct at
the level of the superior colliculus. The CN Il exits
through the interpeduncular fossa of the oculomotor
sulcus of the mesencephalon. Subsequently, the CN
Il exits and travels close to the circle of Willis. In
particular, it travels between the posterior cerebral
artery (PCA) and the superior cerebellar artery
(Corréa et al., 2022; Davis et al., 2016; Joyce et
al., 2024; Park et al., 2017). Additionally, when the
CN Il travels around the PCA, it travels close to the
PCOM. If an aneurysm forms on the PCOM site,
the enlarged blood vessels may apply pressure on
the adjacent CN Ill, causing nerve compression.
This compression leads to impaired function. Thus
aneurysms in PCOM are presented as CN Il palsy,
as evidenced by a large number of case reports
(Almaghrabi et al., 2021; Chaudhry et al., 2018;
Daniel et al., 2022; Danko & Williams, 2021; Guo &
Wu, 2019; Jacob et al., 2023; Kajitani et al., 2021;
Lee et al., 2016; Sun et al., 2016; Toyota et al.,
2014).

While PCOM aneurysms often correlate with CN
Il palsy manifestations such as lateral-inferior gaze,
pupil dilation, and ptosis of the eyelids, primary
healthcare must acknowledge other variations of
symptoms. In the absence of CN Ill compression,
the PCOM aneurysm has been reported to manifest
as facial pain due to direct compression on the
trigeminal root and cavernous sinus (Zelman et
al., 2016). PCOM aneurysm can compress nearby
arteries, such as the anterior choroidal artery or
small perforating arteries that supply the internal
capsule and thalamus, resulting in hemiparesis
and sensory deficit (Cai et al., 2022; Tanaka et al.,
2023). In the different scenarios, oligosymptomatic
with only occasional headaches or migraines was
previously documented (Danko & Williams, 2021;
Sirakov et al., 2020).

These various signs and symptoms require
an explicit confirmation of diagnosis through
visualization, which can be facilitated through
angiographic techniques. In such cases, DSA is
considered the gold standard. Once diagnosis is
confirmed, occlusion of the aneurysm lumen has
to be accomplished. In our case, we chose the
coiling method to achieve occlusion due to several
factors. First, the complex anatomical structure of
the posterior circulation made surgical clipping
challenging (Zhu et al., 2022). Second, coiling
offers a significantly less invasive technique to
achieve occlusion (Tsianaka et al., 2019). Third,
the coiling approach is recommended in posterior
circulation aneurysms based on Indonesia’s neuro-
interventional consensus 2020 (Sani, 2020). Fourth,
the dome-to-neck ratio aneurysm is anticipated
to be greater than two in this case. Therefore, the
enormous dome makes the coil more stable within
the aneurysm sac. This stable coil position efficiently
limits coil movement or herniation into the parent
vessel (Darsaut et al., 2023; Zhu et al., 2022).

Immediate clinical identification, precise
visualization, and rapid occlusion are essential to
control the rupture risk, as PCOM aneurysms were
highly at risk of rupture. In particular, bifurcation
type 2 and type 5 (based on Chung et al.; Table
1) have a significantly higher risk of rupture due to
higher shear stress on the blood vessel wall (Chung
et al.,, 2017). Aneurysm rupture is considered life-
threatening, with an estimated 50% mortality rate
and only about a quarter of survivors achieving full
recovery.

Consequently, the most logical recommendation
for preventive and rehabilitative approaches is
controlling blood pressure. Control of blood pressure
is a triple strategy to prevent aneurysm formation
and rupture, along with the rehabilitative approach to
prevent recurrence (Czekajto, 2019). Therefore, we
are also highlighting the post-operative care for this
patient, including the DASH diet and routine blood
pressure control drugs. This approach is aligned
with the recommendation of the American Heart
Association/American Stroke Association (AHA/
ASA) (Thompson et al., 2015). Although there is not
yet a consensus on blood pressure target in post-
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occlusion intracranial aneurysms, the European
Stroke Organization (ESO) suggests <130/80mm/
Hg would be beneficial for those with unruptured
cases (Etminan et al., 2022).

Moreover, rehabilitative care for this patient
needs to involve a multi-faceted approach with
long-term follow-up. Post-coiling, patients need to
be observed for immediate complications such as
bleeding, infection, altered mental status, and new
neurological deficits. Along with close monitoring
after occlusion, nurses should implement fall
management to prevent additional injuries. Patients
should be provided with mobility aids such as
handrails or grab bars for home safety precautions,
given the high risk of falls in such cases (Comino-
Sanz et al., 2018). A yellow hand band needs to
be implemented to enhance the awareness of high
fall risk, particularly in elderly patients with reduced
mobility and independence (Wisconsin Hospital
Association, 2007). Postoperative status and
neurological diseases are among the leading causes
of falls, making assessment and risk detection is
crucial in reducing fall incidents (Montejano-Lozoya
et al., 2020)

Radiographic follow-up is also an essential
part of the education that must be provided before
discharge. AHA/ASA recommended follow-up with
MRA or CTA at regular intervals. An initial follow-
up study is suggested 6 to 12 months after the
initial intervention, followed by subsequent annual
imaging, which may be considered reasonable for
ongoing monitoring (Thompson et al., 2015).

Nursing Implication

This case emphasized the important role of a
multidisciplinary approach in such a high-risk
neurovascular case. Nurses, as one of the primary
healthcare providers, should give immediate
identification in the clinical setting with the primary
goal of rapid referral to the tertiary hospital for
complete occlusion, as delayed treatment may
result in rupture and permanent damage to the
optic pathways and adjacent cerebral regions (Al-
Abdulwahhab et al., 2020; Taweesomboonyat et al.,
2019). Post-intervention patient close monitoring
with adequate fall assistive modalities and
education on adherence to a strict therapeutic diet
was essential to be implemented.

Strengths and Limitations of the Study

This case highlights successful comprehensive care
in a PCOM aneurysm patient. In the current case,
we perform multiple modalities to exclude possible
differential diagnoses, such as VEP to rule out any
optic neuropathy or other visual pathway disorders
that could mimic aneurysm-related symptoms.
However, this case study is limited by the lack of
a long-term follow-up report and the absence of
radiographic imaging of the patient during the post-
treatment period.

Conclusion

PCOM aneurysm is a common intracranial aneurysm
that potentially becomes life-threatening if ruptured,
demanding a prompt multidisciplinary approach.
Isolated CN IlIl palsy without ocular suspects
represents one of the key symptoms that primary
healthcare should recognize. Early identification
requires clear anamnesis and clinical judgment in
primary care, followed by immediate referral to a
tertiary hospital for investigation using DSA as the
gold standard. Given the significant risk of rupture,
swift occlusion must be accomplished, with coiling
being more favored due to its less invasiveness and
efficacy on posterior circulation. Post-occlusion care
includes close monitoring, fall management, blood
pressure control, and regular long-term radiographic
follow-up. This comprehensive care aims to ensure
better patient recovery.
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