ISSN-0974-9349 (Print) « ISSN-0974-9357 (Electronic)

Volume 18 Number 4 October-December 2026

International
Journal of
Nursing Education

www.ijone.org



International Journal of Nursing Education

Professor cum Principal, College of Nursing,

Editor in Chief Dr Latha Venkatesan | AIIMS, New Delhi

Associate Editor Dr. Poonam Sharma

Principal, College of Nursing Teerthanker
Mahaveer University NH-24, Bagarpur, Delhi
Road, Moradabad-244001 (UP)

Assistant Professor, Nursing Department, College of

Associate Editor | Dr. Sahbanathul Missriya | Applied Medical Sciences. King Faisal University, Alahsa,

KSA

INTERNATIONAL BOARD

John Paul Ben Silang

Director of Nursing (Research), Women's Wellness and
Research Center, Hamad Medical Corporation, Doha, Qatar

Dr Auwalu Muhammed

Senior Lecturer, -Department of Nursing Science, College of
Health Sciences, UsmanuDanfodiyo University, Sokoto,
Nigeria

Dr. Olufunke Bosede Bolaji

Senior Lecturer College of Medicine, Afe Babalola University
Consultant Paediatrician /Neonatologist Federal Teaching
Hospital, Ido-Ekiti.

Dr. S. Vasanthakumari

Associate Professor, Department of Pediatric Nursing, Institute
of Health Science Wollega University Ethiopia

Nick Bakalis

Associate Professor Department of Nursing University of Patras,
Laboratory Director, Laboratory of Research Methodology, Care
Innovation - Education and Digital Health

Dr. Auwalu Muhammed

(RN, RM, PhD) Department of Nursing Sciences, Faculty of
Clinical Sciences, Usmanu Danfodiyo University, Sokoto, Nigeria

Dr. Sijay Binoy

Lecturer - College of Nursing, Gulf Medical University, Ajman,
UAE.

Yusrita Zolkefli

Assistant Professor of Nursing Ethics

PAPRSB [HS, Universiti Brunei Darussalam, Tungku Link,
Gadong BE1410, Brunei Darussalam

Sabrein Mahmoud Ali Khalifa Khattab

Associate Professor in Nursing Administration Department,
Faculty of Nursing, Alexandria University




NATIONAL BOARD

Roopa Rawat Singhvi

Regional Nursing Lead (South East Asia), WHO Collaborating Centre for
Emergency & Trauma Care, JPNATC, AIIMS, New Delhi, India.

Dr. Sameer Babu M

PhD, Associate Professor
Department of Adult and Continuing Education and Extension
Jamia Millia Islamia (Central University), New Delhi, India

Dr. Sonopant G. Joshi

Director - Symbiosis College of Nursing, Pune

Dr. Baskaram. M

PhD, Professor, Psychiatric Nursing Department,
PSG College of Nursing, Peelamedu,
Coimbatore-641004

Dr. Murali Chakravarthy

MD, DA, DNB, FIACTA, FTEE the Director of anaesthesia at the Fortis
Hospitals (the erstwhile Wockhardt hospital and heart institute)

Bannerghatta Raod, Bangalore Karnataka, India

Dr. Sangeeta Kharde

PhD, Professor and HOD, Dept. of OBG Nursing KLEU’s Institute
of Nursing Sciences, Belgaum.

Dr. Samruddhi Suresh Bhakare

Assistant Professor, Sadhu Vaswani CON, Pune, Maharashtra

Dr. Simarjeet Kaur

Assistant Professor, Nursing College, All India Institute of Medical
Sciences (AIIMS), Bathinda.

Dr. S. Sridevy

PhD(N) Associate Professor, College of Nursing, Mother Theresa Post
Graduate and Research Institute of Health Sciences Pondicherry

International Journal of Nursing Education is an international
peer reviewed journal. It publishes articles related to nursing and
midwifery. The purpose of the journal is to bring advancement
in nursing education. The journal publishes articles related to
specialities of nursing education, care and practice. The journal
has been assigned international standard serial numbers 0974-9349
(print) and 0974-9357 (electronic). We have pleasure to inform you
that IJONE is a double blind peer reviewed indexed international
journal and is now covered by GOOGLE SCHOLAR and many
other international databases.

© All Rights reserved The views and opinions expressed are of the
authors and no of the International Journal of Nursing Education.
The Journal does not guarantee directly or indirectly the quality or
efficacy of any products or service featured on the advertisement in
the journal, which are purely commercial.

Print-ISSN: 0974-9349, Electronic- ISSN: 0974-9357,
Frequency: Quarterly (Four issues in a year)
www.ijone.org

Published at

Institute of Medico-legal Publications

Logix Office Tower, Unit No. 1704, Logix City Centre Mall,
Sector- 32, Noida - 201 301 (Uttar Pradesh)



International Journal of Nursing Education

Vol 18 No. 4, October - December 2026
Contents

Review Article

Work Related Stress and its Impact on Preganancy
Outcomes - A Systematic Review
Kapila Kumari, Lalita Yadav

Digital Health in Nursing: Opportunities, Challenges and
the Road Ahead An Integrative Review
Vasudevan Nattamai Jothilal, Amal Al-Alawi, A beer Al Maamari, Laila Al Hasani

Original Article

Graduate Attributes Acquisition in Nursing and Allied Health Professions
Education at the Higher Institute of Health Specialties, Oman: A Multi-Cohort
Cross-Sectional Study (2018-2025)

Asiya Said Al Hasni, Ibtisam Khalifa Al-Maskari, Mary Sheeba Kennedy,

Faiza Abdullah Al Zadjali, Laxmi Bangera, Maitham Hamood Al Rawahi

Prevalence and Associated Factors of Internet Addiction among
Adolescents in an Urban Setting in Nepal: A Cross-sectional School-based Study

Durgeshori Kisi, Sharada Acharya, Roshani Laxmi Tuitui Purna Devi Maharjan, Chitra Kumari Tiwari

Development and Validation of a Fruit and Vegetable Consumption Measurement
Tool for School Aged Children in Myanmar
Htet Myat Aung, Chaw Hay Thar

Effectiveness of Simulation-based learning on Self-Confidence, Satisfaction and
Knowledge Acquisition Among Undergraduate Nursing Students
Pramilaa R, Elby K Paul

Factors Predicting Hypertensive Disorders in Pregnant Women

Sununta Youngwanichsetha, Khuanjai Teeintong, Nithinan Sirabaramisith

Effectiveness of IEC on Suicide Knowledge and Prevention Among
Adolescents in Cuttack using a Quasi Experimental Design

Swetapadma Routray, Sathish Rajamani, N. Premlata Devi

Effect of Educational Program on Women’s Knowledge and Self Care Practices Regarding
Menorrhagia at Jazan community
Amira Refaat Said

Page No.

15

28

41

55

63

71

80

90



Review Article DOI: https:/ / doi.org/10.37506/rv76k442

Work Related Stress and its Impact on Preganancy
Outcomes - A Systematic Review

Kapila Kumari, ’Lalita Yadav

IPh.D. Scholar, Seedling School of Nursing, Jaipur National University, Jaipur, 2Associate Professor,
Seedling School of Nursing, Jaipur National University, Jaipur

How to cite this article: Kapila Kumari, Lalita Yadav. Work Related Stress and its Impact on Preganancy
Outcomes - A Systematic Review. International Journal of Nursing Education / Vol 18 No. 4, October - December 2026

Abstract

Introduction: Work related stress during pregnancy is an increasing public health concern and may negatively affect
maternal and fetal health. This review examined the association between occupational stress and pregnancy outcomes

among employed pregnant women.

Methods: A systematic search of PubMed/MEDLINE, Scopus, Web of Science, CINAHL, Google Scholar, and Cochrane
Library was conducted. Studies involving employed pregnant women exposed to workplace stress and reporting

maternal or neonatal outcomes were included. Findings were synthesized narratively.

Results: Evidence showed that high job strain, long working hours, shift work, physically demanding tasks and poor
workplace support were associated with increased risks of gestational hypertension, preeclampsia, miscarriage,
preterm birth, low birth weight and small for gestational age infants. Supportive work environments and flexible work

arrangements were linked to better outcomes.

Discussion: Work related stress is a significant but modifiable risk factor for adverse pregnancy outcomes. Improving
workplace conditions and support may enhance maternal and neonatal health. Further longitudinal research is needed to

strengthen the evidence base and guide effective interventions.

Keyword: Work related stress, occupational stress, pregnancy outcomes, preterm birth, low birth weight, maternal
health.

Introduction address these ambiguities and to distinguish the

effects of acute and chronic stress responses. Early

Stress is a commonly used but often vague  ynderstandings of stress focused on homeostasis
concept. The allostatic model was developed to  he body’s ability to regulate itself and maintain
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internal stability. Cohen et al. define stress as a
condition in which environmental demands strain
or exceed an individual’s adaptive capacity, leading
to psychological and biological changes that may
increase the risk of disease. Work related stress
has become a major occupational health challenge
worldwide, affecting workers across diverse indus-
tries and employment settings. According to the
World Health Organization (WHO), approximately
15% of working age adults live with a mental
disorder, while depression and anxiety lead to
the loss of an estimated 12 billion working days
annually, costing the global economy nearly
US$1 trillion in lost productivity each year. Poor
working environments characterized by excessive
workloads, long working hours, low job control,
job insecurity, discrimination and inadequate
organizational support are recognized as significant
contributors to psychological distress and adverse

health outcomes!?.

The International Labour Organization (ILO) has
identified psychosocial hazards and workrelated
stress as one of the most significant occupational
health
Recent global estimates indicate that psychosocial

challenges of the modern workforce.
workplace risks, including high job strain, long

working hours, workplace bullying and job
insecurity, contribute to more than 840,000 deaths
annually worldwide and account for approximately
45 million disability-adjusted life years (DALYs)
lost each year. These risks are also associated with
substantial economic losses equivalent to 1.37%
of global gross domestic product (GDP) annually.
Furthermore, around 35% of workers globally
work more than 48 hours per week, while nearly
23% report experiencing workplace violence or
harassment during their working lives, highlighting
the widespread nature of occupational stress

exposurestl.

Pregnancy represents a pivotal period in a
woman’s life, marked by profound physical,
emotional and psychological changes. During this
time, maternal health and well being are closely
intertwined with fetal growth and development. In

recent decades, an increasing number of women have

remained in employment throughout pregnancy,

managing work responsibilities alongside the
demands of gestation® 4. While employment may
provide financial stability, personal fulfillment and
social engagement, adverse working conditions and
elevated stress levels can pose risks to both maternal
and fetal

stress during pregnancy has emerged as a key

health. Consequently, occupational
concern in maternal health and occupational health
research®.

Work related stress arises when job demands
exceed an individual’'s capacity to cope effectively.
Pregnant women may encounter stressors such as
excessive workloads, extended working hours, shift
work, job insecurity, insufficient workplace support,
discrimination or physically strenuous tasksl.
Many also experience added strain when balancing
professional duties with family and household
responsibilities. These stressors can disrupt hormonal
and physiological processes, leading to elevated stress
hormones such as cortisol, which may adversely
affect placental function, uteroplacental blood flow
and normal fetal development!® °l.

Poor obstetric outcomes, such as low birth weight
and pregnancy related complications, represent
significant public health concerns, contributing to
more than 40% of neonatal deaths and a considerable
share of neurodevelopmental disabilities in the
United States. Increasing evidence from clinical
research indicates that stress plays a critical role
in shaping adverse obstetric outcomes!”!. Research
from North America, Europe and Australia has
consistently demonstrated associations between
occupational stress during pregnancy and adverse
outcomes such as miscarriage, preterm birth,
low birth weight, gestational hypertension and
preeclampsia. However, evidence from the Middle
East, Africa and many low and middle income
remains

countries limited. Although women’s

participation in the workforce has increased
substantially across these regions, occupational
health policies and workplace accommodations
for pregnant employees vary considerably. As a
result, the true burden of work related stress during

pregnancy and its impact on maternal and neonatal
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outcomes may be underreported in many settings.
The lack of region specific evidence limits the ability
of healthcare professionals and policymakers to
develop contextually appropriate interventions!®l.

An expanding body of research has examined
the association between occupational stress and
unfavorable pregnancy outcomes. Evidence suggests
that stressful work environments may be linked
to an increased risk of preterm birth, low birth
weight, miscarriage, gestational hypertension,
preeclampsia and infants being small for gestational
age. Beyond psychological stress, physically
demanding work conditions including prolonged
standing, heavy lifting, extended working hours
and shift schedules have also been associated with

adverse maternal and neonatal outcomes®..

Despite the growing body of literature, several
important gaps remain. First, considerable hetero-
geneity exists in the measurement and definition
of work related stress, making comparisons across
studies difficult. Second, many studies rely on
self reported stress measures and cross sectional
designs, limiting the ability to establish causal
Third,
exposures such as shift work, long working hours,

relationships. important  occupational
psychosocial demands, workplace discrimination
and lack of organizational support are often
than

Additionally, few studies have evaluated the

examined separately rather collectively.
effectiveness of workplace interventions aimed
at reducing stress among pregnant employees.
Evidence from developing countries is particularly
scarce, despite differences in employment conditions,
social support systems, and access to maternity

protection!'”l,

This systematic review addresses these gaps by
synthesizing available evidence on the relationship
related stress

between work and pregnancy

outcomes among employed pregnant women.
By identifying the most common occupational
their

neonatal consequences, the review provides a

stressors and associated maternal and

comprehensive understanding of the current
evidence base and highlights areas requiring further

investigation™.

Accordingly, this systematic review seeks to
critically appraise and synthesize current research
on the effects of occupational stress on pregnancy
outcomes. Its objectives are to identify key workplace
stressors affecting pregnant women, assess their
associations with maternal and neonatal health
outcomes and explore potential mechanisms and
preventive strategies!'. Improved understanding of
these relationships can inform workplace policies,
occupational health practices and maternal care
interventions aimed at creating safer and more
supportive working environments for pregnant
women!™.

This review was informed by a conceptual
framework that draws on multiple theoretical
perspectives, including the life course developmental
approach, social ecological systems theory, stress
theory, a multiple determinants of health model
and a perinatal health framework. Together, these
perspectives suggest that environmental stressors
such as major life events, everyday challenges and
neighborhood or community influences initiate
a cascading process that affects an individual's
cognitive appraisal, biological functioning, and
overall capacity to adapt!™.

The findings of this review also have important
implications for nursing education and practice.
Nurses play a critical role in antenatal care, health
promotion and occupational health assessment.
Enhanced knowledge of workplace stressors and
their potential effects on pregnancy outcomes will
enable nurses to identify at risk women, provide
appropriate counseling, advocate for workplace
support stress
strategies during pregnancy. Integrating evidence

accommodations and reduction
on occupational stress and pregnancy into nursing
curricula can strengthen nurses' competencies in
maternal health assessment, risk identification,
patient education and interdisciplinary collaboration.
Ultimately, improved nursing awareness and
education may contribute to better maternal and
neonatal outcomes through early recognition
and management of work related stress during

pregnancy!’.
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Despite growing evidence linking occupational
stress to adverse pregnancy outcomes, inconsistencies
in findings and variations in stress assessment
highlight the need for a comprehensive review.
Therefore, this systematic review aims to synthesize
existing evidence on the effects of work related stress
on pregnancy outcomes among employed pregnant
women. Specifically, it seeks to identify common
workplace stressors, examine their association
with maternal and neonatal outcomes, assess the
impact of physically demanding work conditions,
explore underlying biological and psychosocial
mechanisms and identify research gaps to inform
future studies, workplace policies and maternal
healthcare practices. The findings may also support
nursing education by enhancing nurses’ ability to
identify, counsel and manage pregnant women

exposed to occupational stress.
Objective of The Study
General Objective

The primary aim of this systematic review is to
critically examine and synthesize existing evidence
on the effects of work related stress on pregnancy
outcomes among employed pregnant women.

Specific Objectives

1. To identify the most common forms and
sources of occupational stress experienced by
pregnant women in the workplace.

2. To examine the contribution of work related
stress to maternal health complications, in-
cluding gestational hypertension, preeclampsia
and miscarriage.

3. To evaluate the association between occu-
pational stress and adverse neonatal outcomes,
such as preterm birth, low birth weight and
small for gestational age infants.

4. To assess the effects of physically demanding
work conditions such as long working hours,
shift work, prolonged standing and heavy
lifting on pregnancy outcomes.

5. To explore the biological, psychological and
social mechanisms through which workplace

stress may influence the health of both the
mother and the fetus.

6. To identify gaps in the existing literature and
propose recommendations for future research,
workplace policies and maternal healthcare
interventions aimed at minimizing stress

among pregnant employees.
Method of Literature Search

A comprehensive and systematic search of
the literature was undertaken to identify studies
examining the relationship between work related
stress and pregnancy outcomes among employed
pregnant women. The primary aim of this process
was to gather high quality, relevant evidence
from a range of reputable academic and scientific
sources.

Databases Searched

Studies published from 2010 to 2025 were
included in the review.The search was conducted
across multiple electronic databases to ensure broad
coverage of the available literature:

* PubMed/MEDLINE
* Scopus
e Web of Science

e CINAHL (Cumulative Index to Nursing and
Allied Health Literature)

* Google Scholar
e Cochrane Library

These databases were selected due to their
extensive collections of peer-reviewed literature in
medicine, nursing, occupational health and public
health.

Search Strategy

A structured search strategy was applied using a
combination of keywords, Medical Subject Headings
(MeSH) and Boolean operators (AND, OR). Core
search terms included:

e Work-related stress

* Occupational stress
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* Job stress

* Workplace stress

* Pregnancy outcomes
e Maternal outcomes

* Fetal outcomes

* Preterm birth

* Low birth weight

* Preeclampsia

* Miscarriage

* Pregnant workers

These terms were combined in various ways to
optimize sensitivity and relevance of the search. An
example of a search combination is shown below:

(“work-related stress” OR “occupational stress” OR
“job stress”)

AND

(“pregnancy outcomes” OR “maternal outcomes”
OR “fetal outcomes”)

Search strategies were adapted slightly for each
database to align with specific indexing systems and
search functionalities.

Table 1. PICO Model

Category

Description

Population (P)

Pregnant women who are employed or exposed to workplace environments
during pregnancy

Intervention (I)

Exposure to work related stress, including psychological stress, long working
hours, shift work, heavy workload, prolonged standing, job strain and
physically demanding work conditions

Comparison (C)

Pregnant women with low levels of occupational stress or those working
under supportive and less demanding work conditions

Outcome (O)

Pregnancy outcomes such as preterm birth, low birth weight, miscarriage,
gestational hypertension, preeclampsia, small for gestational age infants and

other maternal or neonatal complications

The PICO model outlines the focus of the study
on the relationship between occupational stress
and pregnancy outcomes. The population consists
of pregnant women who are employed or exposed
to workplace environments during pregnancy. The
intervention includes various forms of work-related
stress, such as psychological stress, long working
hours, shift work, heavy workloads, prolonged
standing, job strain and physically demanding
tasks. The comparison group comprises pregnant
women experiencing low levels of occupational
stress or working in supportive and less demanding
environments. The outcomes examined include
adverse maternal and neonatal health effects, such
as preterm birth, low birth weight, miscarriage,

gestational hypertension, preeclampsia, small for

gestational age infants, and other pregnancyrelated
complications. Overall, the PICO framework is
designed to assess how occupational stress during
pregnancy influences maternal and fetal health
outcomes.

Inclusion Criteria

Studies were considered eligible if they-

e Addressed occupational or work-related stress
during pregnancy.

¢ Assessed maternal, fetal or neonatal outcomes
linked to workplace stress.

* Included employed pregnant women as the
study population.
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Studies were excluded if they-

Were published in peer reviewed journals.
Were written in English.

Used observational or analytical study designs,
including cohort, case-control, cross-sectional

studies or systematic reviews.

Exclusion Criteria

Did not specifically focus on workplace or
occupational stress.

Included only non pregnant participants.

Were editorials,

abstracts or duplicate publications.

commentaries, conference

e Lacked sufficient methodological detail or

outcome data.

Were not available in full text format.

Study Selection Process

All records identified through the database search

were initially screened based on their titles and

abstracts to assess relevance. Full text articles were

then retrieved and evaluated against the predefined

inclusion and exclusion criteria. Duplicate records

were removed during the screening process. Only
studies meeting all eligibility requirements were
included in the final review[Figure 1].

Articles and records
IDENT identified through
IFICAT :
ION database searching
N=980hgg
Duplication
' ‘ N=260
Records after duplicates removed
SCREE N=720
NING ‘
Records screened Records excluded
N=720 ‘ N=350
ELIGI
BILIT
Y
Full text articles
assessed for
eligibility
N=370
Full text articles
‘ ‘ excluded with records
INCLU N=340
DED Studies included in
review
N=30

Figure 1: Flow diagram for study selection according to PRISMA
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Data Extraction and Synthesis

Data from eligible studies were extracted using
a standardized data extraction form. Extracted
information included author details, publication
year, study design, sample size, type of occupational
stress assessed, pregnancy outcomes evaluated and
principal findings. The results were synthesized
narratively to highlight recurring themes, trends
and gaps in the literature[Figure 1].

Quality Appraisal

The methodological quality of included studies
was assessed using appropriate critical appraisal
tools corresponding to each study design. This
process helped evaluate the robustness of the
evidence and identify potential sources of bias,
thereby strengthening the overall reliability of the
review findings.Quality appraisal of the selected
studies was conducted using the Joanna Briggs
Institute (JBI) Critical Appraisal Tools, with study
specific checklists applied according to the research
design.

Thematic Review

Work related Stress and Pregnancy
Outcomes

Work related stress during pregnancy has gained
increasing attention as a growing number of women
remain engaged in paid employment throughout
gestation. Although employment can offer financial
stability, autonomy and a sense of fulfillment,
unfavorable working conditions and high stress
levels may adversely affect the health of both the
mother and the developing fetus. Occupational
stress may stem from physical workload, emotional
demands, organizational pressures and inadequate
social support. This thematic review synthesizes
key themes identified in the literature regarding
work-related stress and its influence on pregnancy
outcomes!*®l.

Sources and Forms of Occupational Stress
During Pregnancy

The literature consistently reports that pregnant
women are exposed to various workplace stressors.

Commonly cited sources include excessive
workload, extended working hours, shift work,
limited control over job tasks, employment

insecurity, workplace discrimination and insufficient
support from supervisors or colleagues. Women
employed in physically demanding roles often face
additional strain related to fatigue and physical
exertion. Professions such as healthcare, education,
manufacturing and customer service are frequently
associated with elevated occupational stress during
pregnancy. Moreover, many pregnant women
must balance work commitments with family and
responsibilities,  further increasing
psychological pressure.Psychosocial stressors are
also widely discussed. Poor communication with
supervisors, interpersonal conflicts at work, lack

domestic

of organizational support, and concerns about
job retention during pregnancy can contribute
to heightened anxiety and emotional distress.
Evidence suggests that women in low income or
precarious employment may experience greater
stress due to financial constraints and limited labor
protectionst”.

Physical and Psychological Consequences of
Work Related Stress

Research demonstrates that occupational stress
can negatively affect both physical and mental health
during pregnancy. Stress triggers the release of
hormones such as cortisol and adrenaline; sustained
elevation of these hormones may disrupt placental
function, impair uteroplacental blood flow and
influence fetal growth and development!". Several
studies have linked workplace stress to psychological
outcomes including anxiety, depression, sleep
disturbances, fatigue and emotional exhaustion.
Prolonged stress exposure may also impair immune
function and promote inflammatory responses,
thereby increasing vulnerability to pregnancy related
complications.In addition, stress may indirectly
affect pregnancy through altered health behaviors.
Pregnant women experiencing high job stress may
have disrupted sleep patterns, suboptimal dietary
habits, or reduced utilization of antenatal care
services. Some may adopt maladaptive coping
behaviors, such as smoking or alcohol consumption,
further elevating the risk of adverse outcomes!® 11,
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Occupational Stress and Maternal
Health Outcomes

A substantial body of evidence has examined
the association between work related stress and
maternal complications during pregnancy. High
job strain has been linked to increased risks of
gestational

hypertension,  preeclampsia, and

miscarriage.Chronic  stress can contribute to
sustained activation of stress response pathways,
leading to elevated blood pressure and vascular
changes. Physically strenuous activities such as
prolonged standing, repetitive movements and
heavy lifting have been associated with maternal
discomfort, musculoskeletal pain, fatigue and other
pregnancy related health issues®. Long working
hours and shift work, particularly night shifts,
are frequently implicated in adverse maternal
outcomes.Disruption of circadian rhythms may
affect hormonal regulation and sleep quality,
compounding fatigue and stress. Some studies
indicate that women working more than 40 hours
per week may have a higher likelihood of pregnancy
complications compared with those working fewer

hours!?!l.
Impact on Fetal and Neonatal Outcomes

Another prominent theme concerns the effects
of occupational stress on fetal and neonatal health.
Numerous studies report associations between
work-related stress and outcomes such as preterm
birth, low birth weight and infants born small for
gestational age.Stress induced hormonal alterations
may compromise placental blood flow, reducing the
delivery of oxygen and nutrients to the fetus. This can
hinder fetal growth and increase the risk of low birth
weight. Chronic maternal stress may also promote
and uterine

inflammatory pathways activity,

potentially triggering preterm labor.Physically
demanding occupational tasks, including extended
standing and heavy lifting, have been linked to fetal
growth restriction and early delivery. In some cases,
infants born to mothers exposed to high levels of
workplace stress may require neonatal intensive
care following birth. While much of the evidence
these inconsistencies

supports associations,

remain, likely reflecting variations in study design,

occupational settings and stress measurement

approaches®.

Role of Workplace Support
and Environment

The importance of a supportive workplace
environment is a recurring theme in the literature.
Positive organizational practices can mitigate
stress and promote healthier pregnancy outcomes.
Women who receive understanding, flexibility, and
support from employers, colleagues and family
members tend to manage work-related challenges
flexible

schedules, workload adjustments, maternity leave

more effectively. Measures such as
allowances, and regular rest periods have been
shown to reduce stress and protect maternal and
fetal wellbeing.Conversely, unsupportive or hostile
work environments can exacerbate emotional
distress. Workplace discrimination, lack of maternity
accommodations and fear of job loss may intensify
stress and negatively affect mental health during

pregnancy'®.

Research Limitations
and Knowledge Gaps

Despite growing scholarly interest, notable gaps
persist in the evidence base. One major limitation
is the lack of standardized definitions and tools
for assessing occupational stress, which hinders
comparison across studies.Most available studies
are observational, limiting the ability to establish
causal relationships. Furthermore, some studies
inadequately control for confounding factors such
as socioeconomic status, maternal age, lifestyle
behaviors and pre existing medical conditions.
Research from low and middle income countries
remains limited, despite differences in working
conditions, social norms and legal protections for
pregnant workers. Greater attention to cultural,
economic and contextual factors is needed #!.

Existing evidence indicates that work related
stress during pregnancy arises from a complex
interaction  of

physical,  psychological and

organizational factors. Occupational stress has
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been associated with increased risks of maternal
complications including gestational hypertension
and miscarriage as well as adverse neonatal
outcomes such as preterm birth and low birth
weight. Supportive workplace policies and targeted
occupational health interventions hold promise for
reducing stress and improving outcomes. However,
further high quality, context specific research is
required to more clearly define these relationships
and inform effective prevention strategies.

Results

In this systematic review, a substantial number
of articles were retrieved from electronic databases
and supplementary sources. Following title and
abstract screening and the application of predefined
inclusion criteria, a final group of studies was
selected for analysis. The included studies showed
considerable variation in design, study populations,
occupational contexts, and methods used to assess
work related stress and pregnancy outcomes. Despite
this heterogeneity, the overall body of evidence
suggests a consistent trend: higher exposure to
workplace stress during pregnancy is associated with
an increased likelihood of adverse outcomes for both
mothers and their infants, although the magnitude
of these associations varied across studies.

The majority of included studies employed
cohort, case control, or cross sectional designs, with a
smaller proportion consisting of systematic reviews.
Most research originated from high and middle
income countries, while evidence from low income
settings was comparatively scarce. Participants
represented a broad spectrum of occupations,
including healthcare professionals, educators,
factory and industrial workers, office employees and
service sector personnel. This occupational diversity
enabled a more comprehensive understanding
of how different working environments influence
pregnancy outcomes. Work related stress was
assessed using a range of approaches. Some studies
relied on self reported questionnaires, whereas
others applied job strain models, evaluated workload
intensity, or examined exposure to shift work.

Maternal and neonatal outcomes were commonly

obtained from medical records or participant self
reports and encompassed a wide range of health
indicators®!.

Work Related Stress and
Maternal Outcomes

Across most studies, occupational stress was
consistently linked to poorer maternal health during
pregnancy. Women exposed to high job strain or
unfavorable working conditions demonstrated a
higher risk of developing gestational hypertension
and preeclampsia compared with those in less
stressful roles.Several investigations also reported
an increased incidence of miscarriage, particularly
during early pregnancy among women experiencing
elevated levels of work related stress. Physically
demanding occupations involving heavy lifting,
prolonged standing and extended working
hours were frequently associated with fatigue,
musculoskeletal pain and other pregnancy related
discomforts.Shift work especially night or rotating
shifts

to maternal

emerged as an important contributor

stress. Disrupted sleep patterns,
heightened fatigue and increased physiological
stress linked to such schedules were suggested
as mechanisms contributing to adverse maternal

health outcomes!?!.
Work Related Stress and Fetal Outcomes

The literature also indicates a notable impact of
occupational stress on fetal development. Women
exposed to higher levels of work-related stress
were more likely to experience preterm delivery
than those working in lower-stress environments.
Low birth weight was another commonly reported
outcome. Chronic stress has been proposed to impair
placental blood flow, thereby limiting the delivery
of oxygen and nutrients essential for optimal fetal
growth. Similarly, infants born small for gestational
age were more frequently observed among mothers
exposed to high job strain or physically strenuous
work.Some studies additionally reported associations
with fetal growth restriction and lower Apgar scores
at birth; however, these findings were not uniform
across all studies, suggesting the influence of
additional modifying factors®®.
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Physical Workload and Shift Work

Physically intensive work conditions were
repeatedly identified as significant risk factors for
adverse pregnancy outcomes. Prolonged standing,
repetitive physical activity, and heavy lifting were
consistently associated with increased risks of
preterm birth and low birth weight.Shift work,
particularly night duties, was also commonly
linked to negative outcomes. Disruption of circadian
rhythms, sleep deprivation and hormonal imbalance
were proposed as underlying mechanisms.
Nevertheless, results varied across studies, possibly
reflecting  differences in workload intensity,
availability of rest periods and overall workplace

conditions!®l.
Psychosocial Workplace Stress

Psychosocial stressors such as job insecurity,

inadequate support, interpersonal conflict and
workplace discrimination were strongly associated
with elevated stress levels during pregnancy.
Women reporting low levels of workplace support
were more likely to experience anxiety, depressive
reduced overall

symptoms  and wellbeing.

In contrast, supportive working environments
Flexible

supervisors and

appeared to mitigate stress. work

arrangements, understanding
positive organizational climates were associated
with lower stress levels, better maternal health and

more favorable pregnancy outcomes!®..
Variability Across Studies

Although most studies identified an association
between occupational stress and adverse pregnancy
outcomes, the strength of this relationship varied.
Some reported strong associations, while others
observed weaker or non-significant findings.This
variability may be attributed to differences in
study design, sample size, occupational exposure
assessment, types of employment examined, and
the extent to which potential confounding factors
such as age, socioeconomic status, lifestyle behaviors
and pre conditions

existing medical were

controlled?".

Overall, the evidence

systematic

synthesized in this

review indicates that work-related
stress is associated with increased risks of adverse
These

complications such as gestational hypertension,

pregnancy outcomes. include maternal
preeclampsia and miscarriage, as well as fetal and
neonatal outcomes such as preterm birth, low birth
weight and small for gestational age infants. Both
psychosocial stress and physically demanding work
conditions contribute to these risks. Importantly,
supportive and flexible workplace environments
appear to play a protective role, helping to
reduce stress and promote healthier pregnancies.
Collectively, these findings underscore the need
for workplace policies and occupational health
interventions that safeguard pregnant workers and
support optimal maternal and fetal health.

Discussion

This systematic review demonstrates a clear and
largely consistent trend: exposure to work-related
stress during pregnancy is associated with less
favorable outcomes for both mothers and their
infants. In practical terms, women who face
high job demands, physically strenuous tasks,or
unsupportive workplace environments during
pregnancy are more likely to experience com-
plications. These findings reinforce a core principle
of public health research that pregnancy is a
particularly vulnerable period, and occupational
environments can significantly influence maternal
health and fetal development. An important insight
from this review is that work related stress is not a
single, uniform exposure but rather a combination
of multiple, overlapping stressors. These may
include emotional pressures such as job insecurity
or interpersonal conflict, organizational demands
like extended working hours or shift schedules, and
physical burdens such as prolonged standing or
heavy lifting. When these stressors occur sim-
ultaneously, they may accumulate and create a
greater overall strain for pregnant workers. This
complexity also helps explain why the strength of

associations varies across different studies.
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From a biological perspective, the relationship
between stress and adverse pregnancy outcomes is
well founded. Chronic stress activates the body’s
stress response system, leading to sustained release of
hormones such as cortisol. During pregnancy, these
hormonal changes may disrupt placental function,
reduce uteroplacental blood flow, and impair fetal
growth and development. Such mechanisms offer
a plausible explanation for commonly observed
outcomes in the literature, including preterm birth,
low birth weight, and restricted fetal growth. The
review also identifies a consistent association

between occupational stress and maternal
complications such as elevated blood pressure,
gestational  hypertension, and preeclampsia.
Prolonged activation of the stress response can
overstimulate the nervous system, contributing
to vascular strain and increased blood pressure.
Additionally, stress often affects everyday health
behaviors such as sleep quality, nutrition, and
adherence to antenatal care which can further
compound risks during pregnancy. With respect to
fetal outcomes, preterm birth emerged as one of the
most frequently reported consequences linked to
workplace stress. Stress related hormonal changes
and inflammatory processes may precipitate early
labor in some women. Similarly, low birth weight
and small for gestational age infants were more
commonly reported among mothers exposed to high
levels of stress or physically demanding work. These
findings highlight the combined importance of both
psychological and physical working conditions in

shaping fetal growth.

The role of the workplace environment itself was
another prominent theme. Evidence consistently
suggests that supportive working conditions can
substantially mitigate stress and improve outcomes.
Flexibility, understanding from supervisors, and
practical accommodations were associated with
lower stress levels and better maternal and neonatal
health. In contrast, environments characterized by
discrimination, inadequate maternity support, or
fear of job loss tended to intensify stress and worsen
outcomes. This indicates that improving pregnancy
outcomes is not solely about reducing workload
but also about fostering a respectful and supportive

organizational culture. At the same time, the review
acknowledges variability across studies. While many
reported strong associations between occupational
stress and pregnancy complications, others found
weaker or inconclusive links. Such discrepancies
are likely related to differences in study design,
stress assessment methods, occupational contexts
and population characteristics. Confounding factors
such as socioeconomic status, maternal age, lifestyle
behaviors and pre existing health conditions also
influence outcomes and may account for some
inconsistencies. A lack of standardized measures for
work-related stress remains a significant challenge
in this field.

Another limitation highlighted is the geographic
concentration of evidence. Most studies have been
conducted in high and middle income countries,
resulting in limited data from low-income settings
where work conditions may be more physically
demanding and labor protections less robust.
Consequently, the global burden and patterns of
occupational stress during pregnancy may not yet be
fully captured. Despite these limitations, the overall
conclusion is clear: reducing work related stress
during pregnancy is both important and beneficial.
Interventions such as flexible scheduling, reduced
physical workload, strong maternity protections and
supportive management practices have the potential
to improve outcomes for both mothers and infants.
this review confirms that work related stress is a
significant factor influencing pregnancy outcomes.
Addressing occupational stress is therefore not only
a matter of employee wellbeing but also a critical
component of maternal and child health protection.
Future research should prioritize standardized
stress measurements, longitudinal study designs
and more inclusive populations to generate
stronger, more generalizable evidence to inform

policy and workplace practices.
Limitation and Future Direction

This systematic review suggests an association
between work related stress and adverse pregnancy
outcomes; however, its conclusions are limited
by substantial heterogeneity in study designs,
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populations, occupational exposures, and stress
methods.
observational studies restricts causal

measurement The predominance of
inference,
inconsistent adjustment for confounding variables
may bias estimates, evidence from low income
settings is limited and publication bias cannot be

excluded.

Future research should employ standardized
stress assessment tools, prospective longitudinal
designs, rigorous confounder control and greater
inclusion of low and middle-income countries,
alongside intervention and mechanistic studies.
Overall, higher quality and globally representative
evidence is needed to strengthen causal under-
standing and inform effective workplace and
maternal health policies.

Conclusion

This systematic review provides compelling
evidence that work related stress is a meaningful
determinant of pregnancy outcomes. Pregnant
women exposed to elevated workplace stress
whether through emotional demands, physical
strain, or organizational pressures demonstrate a
higher risk of maternal and neonatal complications,
including gestational hypertension, preeclampsia,
miscarriage, preterm birth, low birth weight
and small for gestational age infants. Importantly,
occupational stress is rarely the result of a single
exposure; rather, it reflects the cumulative effect
of multiple stressors such as excessive workload,
long or irregular hours, shift work, job insecurity,
strained workplace relationships, and inadequate
Although effect

vary across studies, the overall body of evidence

organizational support. sizes
consistently associates higher workplace stress with

poorer pregnancy outcomes.

Encouragingly, the review also highlights the
protective role of supportive work environments.
Flexible schedules, reduced physical and psy-
chological demands and strong employer support
are associated with improved maternal wellbeing
and more favorable birth outcomes, underscoring
the potential impact of targeted workplace policies
health While

and occupational interventions.

methodological variability across studies warrants
cautious interpretation, the central message is
clear work related stress represents a significant
yet modifiable risk factor for adverse pregnancy

outcomes. Addressing it through supportive

workplace practices and evidence based policies

offers a practical and effective pathway to

improving maternal and neonatal health.
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Abstract

Digital Transformation is bringing challenges to health systems in healthcare in all over the world where nurses makes a
majority of the workforce in health systems and play an essential role in the sweep out process. Gradually but definitely
technologies like electronic health records, artificial intelligence for the clinical decision making, telemedicine, remote
sensors and robotic assistance plays a significant role and a game changing process in which patient care is given and
evaluated. In spite of pandemic makes the digitalisation has driven forward the health sector little is known about its
effects on nursing research today. This integrative review was undertaken to synthesis the various evidence on digital
transformation in nursing examining the opportunities its presents the challenges its poses and its impact on nursing roles

and the directions its signal for future practices.

Authors performed an integrative review to fill this gap also it brings attention to study the data on digital information on
nursing which mainly focuses on opportunities, challenges, impact the roles and practice and future innovative directions.
Researches from January 2014 to December 2023 were searched intensely through various databases such as CINAHL,
PubMed, Scopus and Web of Science. The review is mainly focused on problem identification, literature search, quality

assessment, data analysis and thematic synthesis.

From 78 studies, five main themes emerged: The expanding role digital technologies in nursing, which brings new

opportunities at both practice and system levels ongoing structural and ethical barriers evolving the nursing key roles and
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identity and future priorities for direction for education, policy and practice. Evidence also states the digital tools improve

care coordination, patient safety, clinical decision making and work force improvement. Though there are few nurses who

are digitally illiterate, similarly another challenge is unequal access part for workflow interruptions. Ethical consideration

is also another challenges such as data privacy, algorithm bias accountability and others.

Moreover, the review also understands adjustments in variation of nursing practice where advanced roles and informatics

develop alongside concerns about maintaining the personal human side of the care. Overall, digital transformation is a

complex and evolving force in nursing that promises significant innovation and growth but requires careful attention to

ethical, educational and systemic issues. Successful integration depends on equitable technology access and establishing

strong governance that preserves both clinical quality and the core human values of nursing.

Key Words: Digital Transformation, Telehealth Nursing, Healthcare technology, Artificial Intelligence

Introduction

Health care has grown significantly over the
past ten years which has had a positive impact on
technologies like wearable technologies, telehealth
platforms, robotics, Al Assisted decision support
and electronic health records(EHR’s) which are
now plays a vital role in modern clinical practice ®.
The COVID 19 pandemic accelerated the adoption
of digital triage systems, virtual care and remote
monitoring further altering this transition @. The
Global policy environment increasingly recognises
digital transformation as a strategic improvement
in health systems and advancing universal health
coverage. The world Health Organisation’s (WHO)
global strategy on digital health 2020-2025 endorsed
by 73 world health assembly frames digital health
as central to achieving health coverage committing
member state accelerate the development and
adoption of accessible affordable and person centred
digital health solutions while strengthening the
workforce, governance and competencies and cross
border interoperability . Notably the strategies
call for digital health competencies to be embedded
in the education and training curricula for health
professionals a mandate of direct relevance to the
nursing . In spite this momentum global progress
remains uneven and the data from the world bank
states that approximately 4.6 billion people are
unable to access the health care systems without
the knowledge eon digital health showing a great
difference between high income and lowincome
resource settings. This disparity reinforces the
argument that digital transformation in nursing

cannot be examined in isolation from the broader
global equity agenda that WHO and the World Bank
have placed at the center of digital health policy **.

Digital transformation in nursing extends beyond
embracing the technology and entails a thorough
integration of digital technologies into practice,
education and administration fundamentally im-
proves the patient outcomes professional res-
ponsibilities and care procedures. In addition to
redefine the nursing care abilities and professional
limits it includes the clinical information systems
data driven population health management with
Al supported decision making and simulation
based education ??. This transformation, however,
presents a dual-edged reality for the nursing
profession. On the positive side, digital technologies
offer substantial benefits can significantly improve
patient safety through reduced medication and
documentation errors, enhanced care coordination
across multidisciplinary teams, greater efficiency in
clinical workflows, expanded access to care through
telehealth in underserved and remote settings, and
richer opportunities for nursing education through
simulation and virtual training ®®. Conversely, this
shift introduces significant challenges. Increased
documentation burden and alert fatigue have been
linked to nurse burnout and reduced time for direct
patient care, while disparities in digital literacy among
nursing staff particularly across age groups and
resource settings which can create uneven adoption
and risk of error ¢). Concerns around data privacy,
algorithmic bias in Al-supported decision-making,
and the erosion of the relational, human centred core
of nursing care add further ethical complexity ®9.
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Despite the enormous growth of literature in the
digital information the benefits are limited since the
evidence is still dispersed among the technologies,
specialities

and location limiting its practical

applicability @#.

As a result, this review will aim to examine the
current stage of digital technologies used in nursing
practice and to explore the opportunities with the
key challenges and barriers and impact on roles and
workforce priorities for nursing.

Methods
Methodological Framework

This integrative review was in line with the five
stages framework developed by whitemore and
Knafl which includes (1) identification of problem
and formulating the aim and research questions
(2) a Comprehensive literature search using multiple
electronic data base (3) data evaluation involving
assessment of methodological quality and relevance
of various studies (4) data analysis through thematic
synthesis to generate overarching themes (5)
presentation of findings with critical interpretation
and integration of evidence *'. The frame work was
mainly chosen because of its ability to incorporate
diverse research methodologies and its sustainability
for examining complex and multidimensional
phenomena that extend beyond a single theoretical
perspective.The integrative reviews are particularly
well suited to nursing sciences because there are
various domains such as biomedical, psychosocial
that
adequately captured through methodically narrow
Unlike
which are typically restricted to experimental or

and organisational domains cannot be

review resources. Systematic reviews
quasi experimental designs the integrative review
accommodates the full diversity of nursing evidence

like quantitative, qualitative, mixed method and

theoretical reflecting nursing identity both a clinical
science and human relational practice (9.

Search Strategy

A comprehensive literature search was
undertaken across four major electronic databases
PubMed, CINAHL, Scopus, Web of Science. The
databases were selected to ensure comphrensive
coverage of biomedical nursing and interdisciplinary
literature. The literature search was conducted
in 2026 and included studies from January 2014 to
December 2023. This ten-year period was chosen
to find out the contemporary advancements in
digital health technologies and evolving health care
practices while reducing the inclusion of obsoleted

technologies and outdated evidence.

Search strategies were developed using Medical
Subject (MeSH), CINAHL Subject
Headings and relevant free text key words to

Headings

ensure an extensive retrieval of studies. Boolean
operators (AND, OR) were employed to combine
the main concepts related to digital transformation
The
incorporated terms such as: (digital transformation,
OR digital health OR health Informatics OR nursing
Informatics) AND (nursing practice OR nursing care,
OR nursing role OR nurses)AND (electronic health
records OR artificial intelligence OR telehealth OR
telemedicine OR wearable technology OR clinical

and nursing practice. search strategies

decision support OR robotics. Data base specific
modification including truncation and wildcard
symbols were applied in accordance with the indexing
systems and search requirements of each database.
Furthermore, the reference list of each eligible articles
and relevant review studies were manually screened
to identify the additional studies that may not have
been captured through the electronic database
process.

Table 1. Boolean operators and search syntax across electronic databases

Operator / Feature PubMed CINAHL Scopus Web of Science
AND AND AND AND AND
OR OR OR OR OR
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Continue....
NOT (exclusion) NOT NOT AND NOT NOT
Truncation * (asterisk) * (asterisk) * (asterisk) * (asterisk)
Field tags [tiab], [mh] TI:, AB:, MH"" TITLE-ABS- TS=, TI=
KEY()
Controlled vocabulary MeSH CINAHL Not applicable Not applicable
(auto-explode) Headings
(manual explode)
Phrase searching "quotation marks" "quotation "quotation "quotation marks"
marks" marks"

Inclusion and Exclusion Criteria

Studies were considered if they are in the
conclusion: (a) focused substantively on digital
technologies in the context of nursing practice,
nursing roles, or nursing education; (b) were
published between
January 2014 and December 2023; (c) were written

in peer-reviewed journals

in the English language; and (d) employed
primary or secondary research methods, including
empirical quantitative, qualitative, or mixed-methods
designs, systematic reviews, integrative reviews, or
conceptual/theoretical frameworks with empirical
grounding. Excluded were: conference abstracts,
editorial commentaries, opinion letters, and case
reports
detail; studies focused exclusively on medical

providing insufficient —methodological
(physician) rather than nursing practice without
disaggregated nursing data;

addressing digital technologies in veterinary, dental,

and publications

or non-clinical nursing contexts.
Data Evaluation

The methodological quality of included studies
was assessed using design-appropriate appraisal
tools. Quantitative studies were evaluated using
the Joanna Briggs Institute (JBI) Critical Appraisal
Checklist for analytical cross-sectional studies or
randomized controlled trials, as applicable (12).
Qualitative studies were assessed using the Critical
Appraisal Skills Program (CASP) Qualitative
Checklist (13). Mixed-methods studies and systematic

reviews were appraised using the JBI Mixed
Methods Appraisal Tooland AMSTAR-2, respectively
(14, 15). Quality appraisal was conducted by
two independent reviewers, with disagreements
resolved through discussion and, where necessary,
arbitration by a third reviewer. Studies were not
excluded solely on the basis of quality ratings, but
quality assessments informed the weight attributed
to individual studies during synthesis.

Data Synthesis

A thematic synthesis approach was employed,
consistent with recommendations for integrative
reviews addressing heterogeneous evidence
bases®. In the initial phase, data relevant to
the review aims were extracted from included
studies using a standardized extraction template
capturing: study design, setting, country, sample
characteristics, digital technology examined, key
findings, and quality rating. In the analytical phase,
descriptive codes mainly assigned inductively
to units of meaning within the extracted data.
Descriptive codes were subsequently grouped into
descriptive themes, which were further refined into
higher-order analytical themes that interpreted and
extended beyond the findings of individual primary
studies 1. A certain process was iterative and
reflexive, with themes reviewed and refined until
saturation was reached. The five themes presented
in the results section represent the final analytical

synthesis
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Results

Characteristics of Included Studies

The search strategy yielded 4127 records after
the removal of duplicates. Following title and
abstract screening, 412 text articles were assessed
for eligibility. After applying the predefined
inclusion and exclusion criteria, 78 studies were
included in the final synthesis. The selected studies
represented 26 countries with the largest contribution
originated form the United States (n = 22) the United
Kingdom (n = 11) Australia (n = 9) and Canada
(n = 7). The included literature comprises a range
of methodological approaches including the cross
sectionals surveys (n 24), qualitative studies
(n = 19) Randomised or quasi experimental trails
(n = 14), Mixed Method studies (n = 11), Systemic
reviews (n = 7) and conceptual or theoretical paper
(n = 3). Mot studies were conducted in hospital
based clinical setting (n = 47) while others are
focused on primary and community health
care settings (n = 18) and nursing education

environments (n = 13).

The Landscape of Digital Technologies
in Clinical Practice

The range of digital technologies identified across
the included studies highlight the wide spread
of rapidly expanding integration of informatics
within nursing practice. Electronic Health records
(EHRs) emerged as the most frequently examined
technology appearing in 61 of the 78 included studies
either as the primary area of the investigation or as a
part of the broader digital infrastructure supporting
health care delivery #'). The metamorphosis from
paper based to digital documentation systems has
been universal across high income country settings,
with EHR platforms such as Epic, Cerner, and All
scripts now standard in acute care environments
in North America and Western Europe @°. However,
EHR  design,
functionality, and interoperability was documented,

considerable  heterogeneity in

with implications for nursing workflow that will be
elaborated in subsequent themes.

Clinical decision support systems (CDSS)

emerged as a discrete but closely related technology

domain, particularly as embedded features within
EHR platforms @ . Al-powered CDSS capabilities
which includes predictive analytics for deterioration,
sepsis early warning systems, and medication
safety alert were documented with increasing
frequency in post 2019 literature, reflecting the
maturation of machine learning applications in
clinical settings ®. Telehealth and remote patient
monitoring technologies occupied a prominent
position in the post-2020 literature, consistent with
pandemic-driven adoption. Studies documented
deployment of synchronous video -consultation
platforms, asynchronous store-and-forward systems,
and continuous remote monitoring via wearable
biosensors across a range of chronic disease
management and post-acute care contexts ).

Robotics and automation technologies, although
less frequently represented than EHR’s and
telehealth were identified in 14 studies. These
applications include medication dispensing robots,
automated logistic system for transport and supply
chain management and in a smaller subset of
studies, socially assisted robots used in aged care
and rehabilitation settings > 2. Nursing simulation
technologies includes high fidelity mannequins,
Virtual
Reality Platforms featured prominently within

reality environments and Augmented
the nursing education literature with evidence
indicating a marked increase in the adoption across
nursing schools globally since 2017 ®.Mobile health
(m health) applications which including patient
self-management tools, clinical reference databases,
and nursing communication platforms constituted
a final discrete technology cluster, with evidence of
both institutional deployment and informal personal
adoption by nursing staff .

Opportunities Afforded by
Digital Transformation

A robust and consistent evidence base supports
the capacity of digital technologies to generate
meaningful  improvements  across  multiple
dimensions of nursing practice, patient care, and
professional development. Enhanced Patient Safety.

Evidence from multiple study designs converges on
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the potential of digital tools to reduce preventable
harm. Computerized physician/nurse order entry
(CPOE) with embedded CDSS was associated with
significant reductions in medication error rates
across several large multisite studies, with one
systematic review reporting error reduction rates
of 50-80% compared with paper-based systems V.
Al-driven early warning systems demonstrated
statistically significant improvements in time-to-
recognition of clinical deterioration in prospective
studies conducted in intensive care and medical-
surgical settings, with implications for sepsis
mortality and unplanned ICU admissions ).
Barcode medication administration systems,
universally acknowledged as a basic safety standard
in contemporary acute care, were associated with
administration error reductions of 41-96% across a

meta-analysis of 10 studies V.

Care Coordination and Communication. Digital
communication platforms and integrated EHRs
were consistently documented as facilitators of
care coordination. Structured
embedded in EHRs
information loss at care transitions, and nurses in

interdisciplinary
handover tools reduced
qualitative studies described improved sense of
situational awareness and confidence when working
with comprehensive, real-time patient data ¢ .
Telehealth platforms enabled nurses to maintain
continuity of care for geographically dispersed
or mobility-limited patients, with evidence of
particularly notable impact in rural and remote
settings where in-person follow-up would otherwise
be precluded ©¥.

Workforce
documented in four quantitative investigations

Efficiency. Time-motion studies
indicated reductions in time devoted to docu-
tasks optimised EHR

implementation, with corresponding increases in

mentation following
direct patient care time—findings that align with
theoretical predictions regarding administrative
efficiency gains from digitisation ©> %. Medication
dispensing robotics reduced pharmacy errors and
nursing time spent in medication preparation in
two controlled studies conducted in acute hospital
settings . Mobile clinical reference tools were

associated with reduced time to locate drug or
clinical protocol information and improved nurse
confidence in clinical decision-making *.

Professional ~Development and Education.
Digital simulation technologies offered documented
benefits for nursing education, including the
ability to create standardised, reproducible clinical
scenarios with immediate feedback mechanisms
impossible to replicate in real clinical environments
@. VR-based clinical simulation demonstrated non-
inferior or superior outcomes relative to traditional
clinical placement on a range of assessed com-
petencies in randomised controlled trials, suggesting
potential for addressing nursing clinical placement
capacity constraints in the context of workforce
shortages ®). mHealth applications facilitated point-
of-care access to evidence-based guidelines and drug
references, functioning as continuous professional

development tools for practicing nurses *).

Constraints and Challenges in
Digital Transformation

The evidence base is notably candid regarding
the multidimensional challenges that constrain and
complicate digital transformation in nursing practice.
These challenges span individual, organizational,
and systemic levels. Digital Literacy and Competency
Deficits for that a persistent finding across qualitative
and cross-sectional studies is the heterogeneity
in nursing staff's digital literacy and technology
competencies, with significant variations documented
by age cohort, educational background, clinical
specialty, and healthcare setting ®*%).older nurses and
those who are practicing in limited resource settings
consistently reported lower digital self-efficacy
and higher technology anxiety,contributing to
suboptimal technology utilisation and workaround
behaviours that partially or wholly negate the
safety benefits ®. Looking on the various studies
identified gaps in digital competency education cross
undergraduate nursing curriculum exploring that
the profession is not systematically enriching the next
generation nurses with the informatics foundation
necessary for the contemporary practice “V.
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Implementation and usability challenges: The

implementation of digital technologies mainly
EHR’s was mainly linked with the nursing workflow
disruption in the transition period Increased
documentation burden on the phenomenon
described as "documentation overload" or "note
bloat” was reported in a substantial proportion
of the included studies ® *). Nurses in multiple
qualitative investigations described experiences
of technology-related moral distress, arising from
perceptions that documentation requirements
displaced time available for direct patient care
which ones a tension that strikes at the relational
and humanistic foundations of nursing practice 2.
Poor system usability, inadequate interoperability
between platforms, and alert fatigue generated
by excessive CDSS notifications were recurrently
identified as system-level barriers that simultaneously
undermined efficiency and eroded user trust in

digital systems >,

Equity and  Access Disparities.  Digital
transformation does not proceed uniformly across
healthcare systems, and the evidence reveals
concerning equity implications. Studies conducted
(LMIC)

infrastructural

in low and middle-income country

settings documented profound
barriers to digital adoption, including unreliable
electricity supply, limited internet connectivity,
and absence of device availability of barriers that
risk deepening global healthcare inequities if
digital transformation proceeds without deliberate
equity-centred governance “Y. Within high-income
settings, disparities in digital health literacy among
patient populations particularly older adults, those
with low socioeconomic status, and linguistic
minorities were documented as barriers to
equitable telehealth access, with nurses frequently
positioned as intermediaries responsible for
bridging these gaps without adequate preparation or

resources ®).

Ethical The ethical
dimensions of digital health technologies received
post-2018
Concern regarding data privacy and cyber security

and Privacy Concerns.

increasing attention in literature.

highlighted across the literature mainly in the

context of increasing exposure of the health
care systems to ransomwares and large-scale
data breaches®). The findings also revealed that
ambiguity surrounding nurse’s role in obtaining
the informed consent for digital capture and in
communicating potential privacy risks to the patients
suggesting persistent gaps in preparedness and
role delineation ). Adding this recent evidence
underscore a range of ethical challenges associated
with integration of Artificial intelligence (Al) in
health care including the algorithmic bias in clinical
decision support system limited transparency in
Al generated outputs and unresolved questions in
accountability in Al related clinical errors.Nursing
scholars have additionally caution that inadequate
ethical governance and regulatory oversight of Al
Implementation may exacerbate the exciting heath
disparities and contribute to inequitable patient
outcomes 49,

Organisational ~ and  leadership  barriers.

Institutional culture, leadership support and
resource allocation were identified as the major
determinants of successful digital transformation
at the organisational level. Studies focusing on
survey and interview methodologies mainly
found the nurse perceived lack of managerial
support, inadequate training profession and limited
involvement of frontline nurses in system design
and implementation decision were associated
with lower technology adoption, higher resistance
and poorer patient outcomes “).The absence of
nurse information in technology governance and
procurement processes was identified as a structural
deficiency in multiple health system analyses, with
arguments advanced that nursing perspectives are
indispensable to the design of clinically effective and

human centred digital health systems © .

Impact on Nursing roles and
Professional Identity

Changes in scope of practice

substantiation implies that digital tools have
expanded nursing roles, majorly in telehealth and
advanced practice settings. Nurse practitioners
and community nurses using remote monitoring
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for chronic disease management were able to care
for more patients while maintaining outcomes
comparable to traditional face-to-face care (34,52).
Yet, this also introduced uncertainty around the
extent in which clinical judgment remains fully
independent when supported by Al systems 3.

Impact on Nurses Value and Relationships

Many nurses expressed that increased a strong
measure of trust on screens, documentation systems,
and performance metrics may reduce time spent
in direct patient interaction. This was observed
as affecting empathy, communication, and the
therapeutic relationship which is major to nursing
practice @9,

Workforce Implications

Though the most important view is digital
technologies is reshaping rather than replacing
the nursing work. Regular tasks may decline while
cognitive, interpretive and patient centred res-
ponsibilities are likely to increase #*%. The overall
results will depend on organisational readiness,
investment in training and equitable implementation
of digital systems.

Future Direction and Emerging Priorities

The synthesis identifies various convergent
future directions that reflect both the path of
technological advancement and the emerging needs

of nursing profession.

Artificial Intelligence and
Predictive Analysis

Emerging evidence from early implementation
studies indicates substantial potential in areas such
as predictive monitoring of patient deterioration,
individual care planning and automated clinical
health
surveillance **). However, realising this benefits

documentation and population level
requires targeted investment in nursing specific Al
literacy, strengthened ethical governance framework
and precisely designed clinical validation studies
that evaluate outcomes directly relevant to nursing

practice ©.

Digital Competency Standards and
Education Reform

The literature demonstrates growing consensus
that standardised digital competency framework
tailored to nursing are critical for preparing the
workforce for Increasingly digitalised healthcare

©84) - Professional bodies such as

environments
American college of nursing (AACN) and the
Technology Informatics Guiding Education Reform
(TIGER)

integration of informatics competencies within the

initiative have proposed structured

nursing curricula. Early evaluations of these initiative

suggest improvements in graduate readiness
for digital practice environments and enhanced
informatics capability among newly qualified

nurses 7.
Interoperability and Data Standards

The fragmentation of digital health infrastructure
characterised by propriety systems limited
interoperability and inconsistent data standards
represents a fundamental barrier to realising the
full potential of digital transformation. Adoption
of Health standards such as HL7 FHIR(Fast Health
Care Interoperability Resources) and SNOMED
CT for nursing documentation is increasingly
documented as essential for enabling data driven
care coordination and population level nursing

research ©9).
Person Centred Digital Design

The literature frequently emphasise the need
for human and person-centred design principles in
the development of digital technologies. Involving
frontline nurses throughout co design activities
from need assessment and repetitive protyping and
post implementation evaluation has been linked
to improve the technology acceptance, enhanced
usability and better patient outcomes in studies of
participatory implementation process .

Global Equity in Digital Research:

Ensuring equitable digital transformation across
varied healthcare contexts is a recurrent priority.
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Authors call for targeted international investment
in digital infrastructure, adaptable implementation
frameworks tailored to local contexts and mechanism
for south-south knowledge exchange to avoid
reproducing colonial dynamics in global health
informatics ®¥.

Discussion

The findings of this integrative review are
broadly consistent with previous studies that have
documented the growing integration of digital
technologies into nursing practice and healthcare
delivery. Similar to earlier reviews, this review
identified health (EHRs),
telehealth, simulation technologies, and artificial

electronic records
intelligence as increasingly important tools that
support clinical decision-making, communication,
documentation, and patient care (1,2). Consistent
with prior evidence, digital technologies were
associated with improvements in patient safety,
quality of care, and workflow efficiency, reinforcing
their value as components of modern nursing
practice 14D,

However, this review extends previous
findings by demonstrating the widespread and
interconnected use of diverse digital technologies
across clinical, educational, and administrative
nursing settings. Unlike earlier reviews that often
focused on a single technology, the present review
provides a comprehensive overview of digital
transformation within nursing over a decade of

rapid technological advancement.

A key difference from previous literature is
the stronger emphasis on implementation-related
While
barriers to technology adoption, the current review

factors. earlier studies acknowledged

highlights digital literacy, organizational readiness,

leadership support, workflow integration, and

workplace culture as critical determinants of
successful implementation. These findings suggest
that the benefits of digital technologies are not solely
dependent on the technologies themselves but also

on the context in which they are introduced and used.

This review also contributes a nursing-specific

perspective by emphasizing nurses’ active

role in technology adoption, optimization, and
evaluation. Collectively, the findings indicate that
although digital
opportunities to improve nursing practice and

technologies offer substantial
patient outcomes, their effectiveness depends on
addressing persistent implementation challenges.
Future research should focus on strengthening
digital competencies, organizational support, and
evidence-based implementation strategies to
maximize the benefits of digital transformation in

nursing.
Implication for Nursing Education:

The fact that so many nurses both those already
in practice and those fresh out of undergraduate
programs still struggle with basic informatic skills
should be consider an alarm in nursing education.
The evidence supports that systematic integration
of nursing informatics content including digital
literacy, EHR competency, Al ethics and telehealth
skulls
curricula *. Integration should extend over and

across undergraduate and postgraduate

above discrete informatics modules to fix in the
digital competency development within clinical
skills, professional practice and evidence-based
practice units reflecting the cross-cutting relevance of
digital tools in contemporary nursing practice.

On the simulation side technologies like VR and
AR genuinely excite and for good reason. The idea
that student could develop clinical competence
through immersive digital environments without
the logistical headaches of traditional placement is
compelling. Some studies even suggest these tools
perform comparably to real placement experience
which is no small finding. These results come from
controlled studies with their own limitations as a
partial replacement for hands on experience .

Implications for Policy

Policy-level action is required across several
dimensions to enable equitable and effective digital
transformation in nursing. Health system policy
should prioritise nursing representation in national
health
that the workforce most affected by—and most

digital strategy development, ensuring
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responsible for executing—digital transformation
exercises meaningful influence over its direction.
Regulatory frameworks governing Al clinical
decision support should include explicit provisions
for clinical validation in nursing-relevant contexts
and for algorithmic transparency sufficient to enable

informed clinical judgement (8, 48).

International policy must grapple with the equity
dimensions of digital transformation. The evidence
documents significant disparities in digital health
infrastructure and adoption between and within
countries, with the risk that digital transformation
accelerates rather than mitigates global health
inequity “). Multilateral investment in digital
health infrastructure in LMIC settings, combined
with the development of context-appropriate rather
than high-income-country-derived implementation
models, is an ethical imperative that nursing
organisations are well positioned to advocate.

Limitations

Several limitations of this review must be
acknowledged. First, restriction to English-language
publications may have introduced language bias,
excluding relevant evidence from non-English-
speaking research communities, including those in
contexts particularly affected by digital health equity
challenges. Second, the heterogeneity of included
studies such as spanning diverse designs, settings,
technologies, and outcome measures and constrains
the specificity of conclusions that can be drawn
regarding particular technologies or clinical contexts.
Thematic synthesis, while appropriate to this
heterogeneity, does not permit the statistical precision
of meta-analytic approaches. Third, publication bias
is a recognized limitation of evidence synthesis:
studies documenting successful or positive outcomes
of digital technologies may be more likely to achieve
publication than those documenting failure or harm,
potentially producing an optimistically skewed
evidence base. Fourth the rapid development of
technology findings on specific platforms or tool may
have limited validity or storage space mainly in the
domains such as Al and Machine learning where the
landscape is evolving on a timescale measured in

months. Finally quality heterogeneity across studies
such as varying from various methodologically
systemic review and RCT to cross sectional surveys
with significant limitations needs close monitoring
on findings from weaker studies although quality
assessment informed rather than determined the
weight attribute to individual source.

Conclusion

Digital transformation has become an integral
component of contemporary nursing practice,
education, and healthcare delivery. This integrative
review, guided by the Whittemore and Knafl
framework, demonstrates that digital technologies
can enhance patient safety, improve care
coordination, expand nursing roles, and support
innovative educational approaches. However,
the findings also highlight persistent challenges
related to digital literacy, organizational readiness,
leadership access to

support, and equitable

technology.

A key finding of this review is that successful
digital transformation depends less on the tech-
nology itself and more on the socio-technical
environment in which it is implemented. Technology
adoption is most effective when supported by
workforce  preparation,

strong  governance,

evidence-based implementation strategies, and

organizational commitment.

To maximize the benefits of digital
transformation, healthcare organizations should
prioritize  digital = competency  development,

nurse involvement in technology design and
implementation, and policies that promote ethical,
equitable, and patient-centered care. As the
largest group of healthcare professionals and the
primary providers at the point of care, nurses are
uniquely positioned to shape a digital future that
enhances healthcare outcomes while preserving the

humanistic values central to nursing practice.
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Abstract

Background: Graduate attributes are essential outcomes in higher education, representing key competencies required for
workforce readiness. In nursing and allied health professions education, these attributes are critical for preparing graduates
to deliver safe, effective, and patient-centered care. This study aims to assess postgraduate students’” perceptions of graduate

attributes acquisition at the Higher Institute of Health Specialties in Oman.

Methods: A retrospective cross-sectional study was conducted using institutional survey data collected between 2018 and
2025. A total of 435 postgraduate diploma graduates from nine different specialties were surveyed. Data was collected
using a validated structured questionnaire with high internal consistency (Cronbach’s a = 0.989). Descriptive statistics, one-

way ANOVA were employed for data analysis.

Results: Students reported high levels of agreement across all studied graduate attributes, with mean scores ranging from
3.39 to 3.49. Among graduate attribute domains, “Cultural Sensitivity” attained the highest mean score (3.44 + 0.446),
followed in descending order by “Communication” (3.42 + 0.564),“Legal & Ethical Practice” (3.41 + 0.566), “Lifelong
Learning” (3.41 + 0.582), “Innovative Leadership” (3.41 + 0.564), “Knowledgeable & Safe Practice”(3.40 + 0.511), “Critical
Thinker” (3.40 * 0.560), and “Research-Related Competencies”(3.39 + 0.564); the lowest was still above the midpoint. No
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statistically significant differences were observed across academic programs (p = 0.424) or cohorts (p = 0.202). Differences

across domains were statistically significant (p = 0.020), but the effect size was minimal.

Conclusion: The study results indicate that nursing and allied health professions from different postgraduate diploma

programs at the studied institution effectively support the consistent development of graduate attributes. However,

targeted improvements in “Research-Related Competencies” are recommended. These results have implications for

curriculum development, teaching strategies, and quality assurance.

Keywords: Allied Health Professions, Graduate Attributes, Nursing Education, Quality Assurance, Retrospective Study

Introduction

In developing countries, higher education

systems face increasing market
their contributing to the
conceptualization and adoption of “Graduate
Attribute”(GA)indicators and frameworks.! GAs

refer to the qualities, skills, and understandings

pressures to

demonstrate value,

that students are expected to develop during their
academic studies.'? These include communication,
teamwork, critical thinking, clinical reasoning,
professionalism, ethics, and digital literacy, skills
considered essential for employability, adaptability,
and professional growth in contemporary
Higher

carry the responsibility of

workplaces.”>  Consequently, Education
(HEISs)

developing these capabilities,* and GAs already

Institutions

guide curriculum design, teaching practices,
assessment, and institutional direction (albeit often

in an unsystematic way).*”

Despite their obvious and axiomatic importance,
uncertainty remains regarding how well staff and
students understand or engage with GAs.! Concerns
have been raised that current higher education
systems are not sufficiently preparing graduates for
rapidly changing professional contexts, resulting
in a skills gap between what students learn (rooted
in legacy curriculums), and what the labor market
demands.* At the same time, universities face
growing influence from business and government
sectors, raising debates about whether higher
education should prioritize employability above
traditional broader educational purposes.’In any
case, the challenge for HEIs seeking to deliver
value to students and society lies in strengthening
student capability and adaptability, while ensuring
that education maintains both academic depth and

pertinent long-term socioeconomic value, rather
than becoming purely market-driven.®

The rising emphasis on GAs is linked to the
recognition of continuous professional development
and lifelong learning, commensurate with changing
technological and professional expectations and
labor market demands. Traditionally, undergraduate
education fed into specialist professional careers, but
nowadays graduates and employers face different
and more dynamic needs and pressures, which
naturally affect graduate employability, and the
development of outcome-based quality measures.*

In Oman, the need to adapt to the contemporary
HEI landscape is reflected in the work of the
Oman Authority for Academic Accreditation and
Quality Assurance of Education, which oversees
institutional and program accreditation through
external audits, self-study evaluations, and public
reporting to support transparency and quality
enhancement.*This Authority requires that HEIs
clearly define, implement, and evaluate GAs as
part of program learning outcomes, with evidence
of their achievement forming a key component of
accreditation and institutional review processes, as
conceptually displayed in Figure 1. This alignment
ensures that GAsare not only institutionally relevant,
but also nationally standardized and benchmarked
against international expectations for professional
practice.

Despite the growing emphasis on GAs in health
professionaleducation, thereisalimited understanding
of how students perceive their development of these
essential skills over time. Preliminary observations
at the Higher Institute of Health Specialties (HIHS)
suggest variability in students’ awareness and
engagement with GAs, raising concerns about their
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preparedness for evolving healthcare environments.
This gap highlights the need to examine students’
perceptions of GA acquisition at the HIHS and
to identify key academic and institutional factors
influencing these perceptions across multiple cohorts
from 2018 to 2025 to inform curriculum design,
teaching

strategies, and learning environment

improvements.

The present study focuses exclusively on
postgraduate students, because they are the primary
beneficiaries and direct recipients of the education
process with regard to Gas (i.e., undergraduates
are still in the process of acquiring these attributes
at a preliminary level). While the perspective of
faculty members, institutional leaders, government
agencies, employers, and other stakeholders are
also important for a comprehensive evaluation of
GAs, their inclusion was beyond the scope of this
retrospective study, which is primarily geared
toward exploring the immediate outcomes of the
current GA framework (i.e., “graduate” attributes
among “graduates” themselves). Therefore, this
study assesses postgraduate students” perceptions of
GA acquisition at the HIHS, and examines differences
across cohorts, academic programs, and attribute

domains.

Material and Methods

Study Design

This study adopted a retrospective cross-sectional
design utilizing existing institutional survey data
collected and maintained by the Quality Section of
the HIHS(HIHS-QS).

Study Population
Inclusion and Exclusion Criteria

The study included postgraduate students
enrolled at HIHS between 2018 and 2025 who
voluntarily completed the GA survey. These cohorts
were chosen because they reflect individuals who
have firsthand experience with the curriculum,
instructional strategies, evaluation techniques, and
learning environment of the Institute, offering well-
informed perspectives on the acquisition of GAs. All

participants provided informed consent for the use
of their data for institutional research and quality
improvement purposes.

Exclusion criteria included survey responses
that were incomplete or missing key variables
related to GA perceptions, students who withdrew
from their programs before survey completion,
and records identified as duplicates or containing
unverifiable data. Additionally, data from the
academic year 2019-2020 were excluded due to the
significant disruption caused by the COVID-19
pandemic, which resulted in reduced student
participation.

Sampling Strategy and Population
Response Rate

All postgraduate students at the HIHS were
invited to participate via a general email (containing
study information and a survey link, as described
below), distributed to all students’ official HIHS
email accounts. A census sampling strategy was
employed, whereby all postgraduate students who
completed the institutional GA survey between
2018-2025 and met the eligibility criteria were
included in this study. Since this study was
retrospective analysis of the existing institutional
survey data, no additional participant recruitment
was conducted. During the study period 643
postgraduate students were eligible to participate,
and 435 completed this survey, yielding a notably
high overall response rate of 67.6%.

Data Collection
Instrument

The study utilized a preexisting, structured,
four-point, Likert-type quantitative questionnaire,
which was designed by the HIHS-QS specifically
to evaluate students’ perceptions of their own
development across a comprehensive range of GA
domains. The instrument assesses the achievement
of GAs among all students (irrespective of the
program of study). The current retrospective study
utilized these existing anonymous data; therefore,
no additional data collection was undertaken by the
research team.
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The instrument’s domains include:
“Communication”, “Critical Thinker”, “Cultural
Sensitivity”, “Innovative Leadership”, “Know-

ledgeable & Safe Practice”, “Legal & Ethical
Practice”, “Lifelong Learning”, and “Research-
Related Competencies”. The instrument has been
routinely administered within the institution as
part of its quality assurance processes over many
years (since 2018), and it is aligned with recognized
GA frameworks in higher education, ensuring

contextual relevance and applicability.
Instrument Validity and Reliability

Although the
retrospective cross sectional design using existing

present study employed a
institutional survey data, the GAs questionnaire
had been developed, validated, and routinely im-
plemented by the HIHS-QS as part of its institutional
quality assurance process prior to commencement
of this study. The validity and reliability of the
instrument were carefully considered by the
HIHS. Content validity was established through
a systematic review by subject matter experts,
including faculty members and curriculum
specialists, to ensure that all relevant GAs were
adequately represented. Face validity was confirmed
by academic staff and program coordinators,
who assessed the clarity, comprehensibility, and
appropriateness of the survey items in capturing
students” perceptions. The internal consistency of
the instrument was evaluated using Cronbach’s
a, demonstrating excellent reliability (oo = 0.989),
indicating a high degree of consistency among the

survey items.
Procedure

As part of the HIHS Quality Assurance process,
the GA survey is administered electronically by the
HIHS-QS. Survey links generated by the HIHS-
QS are distributed via the official HIHS-QS email
server to all postgraduate students’ official emails
upon completion of their program. Participation in
the annual survey is voluntary, and responses are
collected anonymously, to ensure confidentiality.

The HIHS-QS securely store and maintain the
anonymized survey data for institutional quality

assurance and program evaluation purpose
throughout the study period.
Data Analysis

To ensure confidentiality and data protection,
all records were anonymized, and unique study
identification numbers were assigned to each
participant. No personally identifiable information
Data
management procedures included systematic data

was retained in the analytical dataset.
cleaning, such as screening for missing values,

identifying and removing duplicate entries,
verifying data accuracy, and standardizing variable
coding across cohorts to ensure comparability
over time. The dataset was securely stored in
with

restricted access limited to authorized members of

password-protected institutional systems,

the research team.

Statistical analysis was conducted using both
descriptive and inferential approaches. Descriptive
statistics were used to summarize participant
characteristics and responses across GA domains,
(SDs),

frequencies, and percentages. Comparative analyses

including means, standard deviations
were performed using one-way analysis of variance
(ANOVA) to examine differences in GA scores
across cohorts and academic programs. Trend
analysis was undertaken to explore patterns and
changes in students' perceptions over time. In
addition, repeated measures ANOVA was conducted
to assess within-subject differences across the
various GA domains. All statistical analyses were
performed using SPSS Statistics (version 28), and
a p-value of < 0.05 was considered statistically
significant.

Ethics

Ethical approval was obtained from the HIHS
ethical committee for this retrospective study
of anonymous, aggregate data. The HIHS-QS is
responsible to administer the standardized GA
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survey to postgraduate students at the completion
of their academic programs. The collected data are
automatically anonymized (i.e., the researchers
and HIHS personnel are blinded to the identity of
individual participants), and are securely stored in
the
maintained according to the institutional policies.

institutional quality assurance database,

Access to this data is restricted to authorized personal
and is used for institutional quality monitoring,

program evaluation, and approved research
purposes.

Results
Overview

A total of 435 postgraduate students par-
ticipated in the study (Figure 2). Participants

represented nine postgraduate diploma programs
offered in HIHS and cohorts graduating between
2018 and 2025. The study sample was predominantly
female and of Omani nationality. The largest
proportion of participants was enrolled in the
Health Services Management Program (18.2%, n=
79), followed by the Adult Critical Care Nursing
Program(16.8%, n = 73), while the Critical Care
Neonatal and Pediatric Nursing Program con-
tributed the smallest proportion of participants
(6.2%, n = 27). The remaining participants were
distributed across Community Health Nursing,
Midwifery, Emergency Nursing, Mental Health
Nursing, Infection Prevention and Control, and
Nephrology Nursing programs (Figure 2), providing
representation from all major postgraduate diploma
programs at HIHS.

Institutional
Licensure

Atier graduation
of the Targ cohort
S years [
_l—-. 1
Institutional Institutional | Appeal
Accreditation Standards Process
Certificate Assessment " Available
Standards not met ,.r-*"
One year =
KEY —+  Condiionaly Accredited .
Starl 1 End Standards not oron Probation - Standards not met, and
il med, Bt good l o insufficient prograss shown
. progress shown - =
Procoss Institutional
=55 Standards mel Institutional Accreditation
ﬂm..n::rj_ : Standards Process
- Terminated

| Reassessment

Figure 1: Conceptual illustration of the Oman Authority for Academic Accreditation

and Quality Assurance of Education framework.??”
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Figure 2: Distribution of participants by postgraduate diploma programs at the
Higher Institute of Health Specialties (N = 435).

of
perceived acquisition of GAs. Mean scores across

Overall, students reported high levels
all GA domains ranged from 3.39 to 344 on a
four-point Likert scale, indicating that participants
generally selected either “agree” or “strongly agree”
when rating their attainment of the expected GAs.
This pattern demonstrates a consistently positive
perception of GA development among postgraduate

students regardless of program or cohort.

GA Scores by Postgraduate Program

Table 1 presents the distribution of participants
and mean GA scores according to postgraduate
diploma program. Mean total GA scores ranged
from 62.21 £ 11.25 in the Community Health Nursing
Program to 66.41 + 9.29 in the Health Services
Management Program. Students enrolled in the
Emergency Nursing Program also reported relatively
high scores (66.35 + 12.23), followed by those in the
Midwifery Program (65.42 + 8.95) and Nephrology
Nursing Program (65.64 + 10.04).

Table 1. Distribution and mean “Graduate Attribute” scores by postgraduate program.

Program Frequency n (%) Mean + SD
Health Service & Management 79 (18.2) 66.41£9.29
Adult Critical Care Nursing 73(16.8) 65.00 £ 9.94
Critical Care Neonatal and Pediatric Nursing 27 (6.2) 62.48 £10.23
Emergency Nursing 43 (9.9) 66.35 +12.23
Mental Health Nursing 42 (9.7) 65.00 £9.73
Infection Prevention and Control 35 (8.0) 65.11+9.29
Nephrology Nursing 33 (7.6) 65.64 +£10.04
Community Health Nursing 52 (12.0) 62.21 £11.25
Midwifery 50 (11.5) 65.42 £ 8.95
p-value 0.424

Note.One-way ANOVA was used to compare mean scores across programs. A p-value < 0.05 was considered
statistically significant. Effect size was calculated as n)?= 0.008 (very small effect).
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Although numerical differences in

scores were observed between programs, these

mean

variations were relatively small and accompanied
by overlapping SDs, indicating comparable levels
of perceived GA acquisition across disciplines.
One-way ANOVA confirmed that these differences
were not statistically significant (p = 0.424, n>=0.008).
This indicates that perceptions of GAs acquisition
were consistent across different fields of study.

The relatively consistent mean scores across
programs indicate that the GAs are being developed
uniformly across the various academic disciplines
offered by the institution.

GA Scores Across Student Cohorts

Table 2 summarizes students’ perceptions of
GA acquisition across six graduating cohorts
spanning the period from 2018-2019 to 2024-2025.
Mean scores ranged from 63.71 + 9.51 among the
2024-2025 cohort to 67.15 £ 913 among the
2022-2023 cohort. The largest cohort included
students graduating during 2023-2024 (n = 132),
followed by the 2024-2025 cohort (1 = 99). Earlier
cohorts were represented by smaller sample
sizes, particularly the 2020-2021 cohort (1 = 19).

Table 2. Descriptive statistics and one-way ANOV A results for students’ perceptions of “Graduate
Attribute” acquisition across cohorts (2018-2025).

Cohort N Mean SD 95% CI (Lower-Upper)
2018-2019 43 65.49 8.88 62.76-68.22
2020-2021 19 65.05 9.22 60.61-69.49
2021-2022 64 66.02 11.42 63.16-68.87
2022-2023 78 67.15 9.13 65.09-69.21
2023-2024 132 63.98 10.73 62.14-65.83
2024-2025 99 63.71 9.51 61.81-65.60

Total 435 64.98 10.09 64.03-65.93

Note. One-way ANOVA revealed no statistically
significant differences between cohorts (F (5, 429) =
1.461, p =0.202, 112 =0.017). This indicates a very small
effect size, suggesting that students’ perceptions
of graduate attribute acquisition remained stable
across the study period.

The 95% confidence intervals for the cohorts’ mean
scores demonstrated substantial overlap, further
supporting the similarity of students' perceptions
across graduation years. One-way ANOVA showed
that differences in mean GA scores between
cohorts were not statistically significant, F(5,429) =
1.461, (p = 0.202, n>= 0.017). These findings indicate
that students' perceptions of GA acquisition re-
mained stable over time despite minor fluctuations
in average scores between successive cohorts.

Students’ Perceptions Across GA Domains

Descriptive statistics for each GA domain are
presented in Table 3. Mean domain scores were
consistently high, ranging from 3.39 + 0.564t03.44 +
0.446, demonstrating positive perceptions across all
eight GA domains.

Table 3. statistics of students’

perceptions across “Graduate Attribute” domains
(N =435)

Descriptive

Domain Mean £ SD
“Knowledgeable & 3.40 £ 0.511
Safe Practice”

“Critical Thinker” 3.40 = 0.560
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Continue....
“Research-Related 3.39 £ 0.564
Competencies”
“Communication” 3.42 £ 0.564
“Legal & Ethical 3.41 £ 0.566
Practice”
“Lifelong Learning” 3.41 £0.582
“Innovative 3.41 + 0.564
Leadership”
“Cultural Sensitivity” 3.44 = 0.446

Among the domains, “Cultural Sensitivity”

attained the highest mean score (3.44 = 0.446),
suggesting that students perceived themselves to
be particularly competent in demonstrating respect
for cultural diversity and providing culturally
responsive healthcare. The relatively lower SD also
indicates greater consistency in responses among
participants for this domain.

The “Communication” domain achieved the
second-highest mean score (3.42 * 0.564), followed
by “Legal & Ethical Practice”, “Lifelong Learning”,
and “Innovative Leadership”, each with a mean
score of 3.41. The “Knowledgeable & Safe Practice”
and “Critical Thinker” domains each recorded a
mean score of 3.40, reflecting similarly positive
perceptions of competency. The “Research-Related
Competencies” domain recorded the lowest mean
score (3.39 £ 0.564); however, this value remained
well above the midpoint of the response scale,
indicating that students generally agreed that they
had developed “Research-Related Competencies”,
despite this domain receiving comparatively lower
ratings than the others.

To examine differences among the eight GA
ANOVA was
performed. The analysis identified a statistically

domains, a repeated-measures
significant difference in mean scores across
domains (p = 0.020, partial n?=0.012). However,
the observed effect size was very small, indicating
that although statistical differences existed, the
magnitude of these differences was negligible
and of limited practical importance.

Summary

Across all analyses, students consistently
reported positive perceptions regarding the acq-
uisition of the HIHS GAs. No statistically significant
differences were observed according to postgraduate
program or graduating cohort, indicating that
GA development was perceived similarly across
academic disciplines and over successive years.
Although small statistical differences were observed
among individual GA domains, these differences
were minimal, with all domains receiving mean
scores above 3.3 on a four-point scale. Overall, the
findings demonstrate a high level of perceived GA

attainment among postgraduate students at HIHS.
Discussion

In this study, students’ perceptions of GAs
acquisition at the HIHS were examined, highlighting
the effectiveness and consistency of competency
development across cohorts, programs, and domains.
The results of the study indicate consistently high
levels of perceived GAs attainment throughout
cohorts and programs, suggesting that HIHS has a
stable and integrated educational framework.

Overall Perception of GAs Acquisition

The results indicate that students reported high
levels of agreement across all GAs items, with mean
scores ranging from 3.39 to 3.49. From this result,
HIHS postgraduate programs effectively support
the development of key professional competencies
required for professional practice. Furthermore, the
reliability of the findings is strengthened by the high
internal consistency of the instrument (Cronbach’s
acoefficient = 0.989).

The consistently high ratings across all items
suggest that students are not only learning about
GAs in the curriculum but also experiencing them
in meaningful ways. Recent studies highlight

competency-based  education, interprofessional
learning, and outcome-driven curricula that remain
pivotal to health professions education globally,”*
and are strongly associated with improved graduate

readiness for practice.”" Similar emphasis has
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been noted in the Omani context, where GAs are
specifically incorporated into national frameworks
and institutional policies to direct curriculum
development and student growth. Additionally,
an examination of Oman’s quality audit reports
reveals that HEIs are under growing pressure to
show quantifiable attainment and match learning
outcomes with GAs.*

However, the consistently high scores may also
indicate that the instrument may lack sensitivity
in distinguishing higher skill levels while
students perceive strong competency attainment.
Furthermore, there is a risk of social desirability bias
among longstanding postgraduate students rating

their HEL
Domain-Level Insights

The results indicate slight differences in scoring
across all domains, but they provide important
insights. The “Cultural Sensitivity” domain recorded
the highest mean score (mean =3.44), suggesting
that students view themselves as highly respectful,
tolerant, and responsive to various cultural
contexts. This is especially significant in the Omani
healthcare environment, where providing culturally
competent care is crucial. The strong results in this
area might be indicative of the incorporation of
ethical, social, and cultural elements within the
curriculum, along with experiences with diverse

patient groups.

In contrast, the “Research-Related Competencies”
domain recorded the lowest mean score (mean =
3.39), although still in a high range. This suggests
that although students feel reasonably confident
in the application of research and evidence-
based practice, this area may not be as strongly
emphasized or experienced as other skills.'>"*Similar
findings have been reported in health professional
education, where students typically demonstrate
lower confidence in research-related skills com-
pared to clinical competencies,® particularly when
research exposure is limited within clinical training
environments.”* In the same vein, research on
graduate employability and attributes in Oman has
also shown that educational institutions tend to

prioritize generic and technical (e.g., clinical) skills,
with limited integration of research competencies
and industry engagement.” This disparity highlights
the necessity of better incorporating evidence-based
practice and research training into postgraduate
curricula. Given the central role of evidence-based
practice in health care, even small gaps in perceived
research competency can impact graduates' ability to
critically evaluate scientific evidence and contribute
to improved practice.

ANOVA confirmed
differences

The repeated measures

statistically  significant across all
domains; however, the effect size was very small
(partial n? = 0.008), suggesting that these differences
are not practically significant. This implies that GAs
have been developed with no significant gaps, but
with space for specific improvement, especially in

“Research-Related Competencies”.
Consistency Across Cohorts

A vital finding of this study is that there are no
statistically significant differences across cohorts
(p = 0.202). Students’ opinions of GAs acquisition
were similar between 2018 to 2025, despite slight
variations in mean scores. This is consistent with
research from Oman and the larger Gulf Cooperation
Council, where standardized educational outcomes
across student cohorts are facilitated by accre-
ditation requirements and structured competency
frameworks. According to Al Saadi (2023), national
quality assurance bodies in Oman play a crucial
role in maintaining consistency by mandating that
institutions show that program outcomes and GAs
are aligned.*

This notable consistency indicates that HIHS's
curriculum delivery, teaching quality, and
assessment methods have remained stable over
time. Additionally, it shows that the Institute’s
initiatives for quality control and standardization
are successful in preserving consistent learning
experiences across various student cohorts. While
this consistency reflects stability in curriculum
delivery, it may also indicate a lack of sensitivity in
capturing developmental progression across the
training stages.
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This consistency also aligns with the findings
from institutions with structured curricula and
strong quality assurance systems, where stand-
ardized learning environments contribute to stable
student perceptions across cohorts.!#1¢

Comparison Across Programs

The analysis revealed no statistically significant
differences in GAs across the various programs
offered at HIHS (p = 0.424). The mean scores ranged
from 62.21 to 66.41, but these variations were not
significant. This finding suggests that GAs are
uniformly embedded across all programs at HIHS,
regardless of specialization. This consistency reflects
effective institutional alignment of the program
learning outcomes with the general GAs, which is
considered a fundamental principle of curriculum
design and quality assurance in higher education.'”'®
Regional studies have shown similar patterns, with
GAs becoming more uniform across programs
to satisfy workforce demands and accreditation
requirements. However, research from Oman also
indicates that to improve the applicability of these
qualities in practical contexts, greater cooperation
between academic institutions and business
stakeholders is required (which in this context entails

enhanced public-private collaboration).'

Strengths in Key Competency Areas

High scores in domains such as “Communication”,
Legal and Ethical Practice, “Innovative Leadership”,
and “Lifelong Learning” indicate that students
feel well-prepared in important areas required for
healthcare practice. These competencies are essential
in multidisciplinary healthcare environments and are
frequently strengthened through clinical training,
teamwork, and reflective practice. Research on
health professions students in Oman has also shown
positive perceptions toward collaborative practice
and interprofessional learning, highlighting the
significance of these skills in healthcare education.”
The strong results in the “Knowledgeable & Safe
Practice” domain demonstrate how well HIHS
programs prepare students for competent and
safe clinical practice, which is the fundamental
requirement in postgraduate health education.

Implications for Curriculum and Teaching

The results highlight several significant im-
plications for curriculum development and teaching
practices. The consistently high scores across all
studied domains imply that current methods of
instruction, such as interactive learning techniques
and clinical exposure, are effective and should be
continued.

However, the relatively lower scores in the
“Research-Related Competencies” domain suggest
that organized opportunities such as student-
led projects, research mentorship, and evidence-
based
research integration. Stronger focus on high order
(e.g.,

innovation) may further improve the results, but

assignments are needed to improve

competencies research application and
low variations across domains indicate that GAs
are well aligned. Faculty development initiatives
may help teachers to incorporate these skills more
efficiently into their teaching and assessment

practices.”

in  Omanstress
stakeholders
and methodically

assurance reviews

Quality
the significance of incorporating
in curriculum development
evaluating GAs.* Furthermore, current worldwide
developments emphasize how innovation and
technology-enhanced learning support competency
development.®® Enhancing research competencies
is particularly important in the Omani context,
where strengthening evidence-based practice is a

key priority in national healthcare strategies.?
Implications for Quality Assurance

From a quality assurance perspective, the results
offer compelling proof of institutional efficacy in
delivering GAs consistently across cohorts and
programs. The consistency of the results over
time demonstrates the strengths of the academic
framework and the policies at HIHS.As part of
accreditation procedures, regulatory bodies in Oman
mandate that institutions precisely define, evaluate,
GAs,
the significance of continuous assessment and

and continuously enhance highlighting

benchmarking via coherent indicators.*
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The use of student perception data offers a
valuable understanding of the lived educational
experience and enhances traditional performance-
based
improvement in higher education, it is generally

indicators. To support ongoing quality
advised to incorporate such data into routine
program review and accreditation procedures.”

Strengthening research competencies through
structured mentorship and inquiry-based learning
has been widely recommended to enhance evidence-
based practice skills among health professions
students.”!

These findings are particularly relevant to nursing
education, where the development of competencies
such as clinical reasoning, “Communication”,
and evidence-based practice is essential for safe

patient care.
Strengths and Limitations

The  retrospective  cross-sectional  design
offers several strengths, including time and cost
efficiency, the ability to assess multiple variables
simultaneously, and suitability for estimating pre-
valence and identifying associations across groups,

thereby enhancing the generalizability of results.

However, the cross-sectional design limits the
ability to track individual progression over time,
and the observed high scores may reflect a ceiling
effect. Additionally, the reliance on self-reported
measures may introduce bias, as previous research
suggests that perception-based instruments may
overestimate competency and lack sensitivity in
detecting nuanced differences in skill acquisition.'**
Furthermore, postgraduate students (and alumni)
may exhibit social desirability bias and be favorably
disposed to their alma mater, causing them to
express excessively positive perceptions (although
this in itself reflects student satisfaction and is
indicative of HEI quality).

Conclusion
Main Outcomes

This study offers insightful information about
how postgraduate students at the HIHSperceive

GAs acquisition. The results show consistently high
levels of perceived competency in every domain,
suggesting that HIHS programs successfully aid in
the development of essential professional attributes
HIHS's
curriculum implementation and quality assurance

required for healthcare practice. The
procedures are strong, consistent, and standardized,
as evidenced by the lack of notable differences
between cohorts and programs.

Significantly, the findings confirm that HIHS
is effective in developing critical skills, such as
& Ethical
“Cultural Sensitivity”, and “Lifelong Learning”,

“Communication”, “Legal Practice”,
all of which are attributes that are essential for

graduates’ successful performance in intricate
and multidisciplinary healthcare settings. These
results are consistent with regional and worldwide
trends in health professions training that prioritize
competency-based education and outcome-driven

curricula.”®

The comparatively lower scores in the research
domain, however, point to a specific area that
needs improvement. Enhancing research-related
skills such as critical appraisal, data interpretation,
and evidence-based decision-making will be crucial
in preparing graduates to support innovation
and ongoing healthcare system improvement.
Addressing this gap through organized research
training,

mentorship, and incorporation of

evidence-based practice within curricula is

recommended.?

From a wider angle, this study adds to the
increasing amount of data on GA development
within the Gulfregion, especially in Oman, where
higher education institutions are under increasing
pressure to show quantifiable results aligned with
national quality assurance frameworks.* The results
highlight the significance of continuous assessment,
stakeholder
programs to ensure that GAs remain relevant and

involvement, and benchmarking

adaptable to changing health care requirements.
Further Research and Practice

Future research should incorporate objective,
larger samples, comparative studies across Gulf
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countries, male and female differences, performance-

based measures to complement self-reported
data, as well as longitudinal designs to evaluate
the development of GAs over time. A more
comprehensive understanding of the effectiveness
of GA development could also be achieved by
exploring employer perspectives and assessing
workplace readiness.’Future studies could try using
the same instrument with students at other HEIs
in Oman and elsewhere, particularly seeking to
compare the GA experiences of students in private

and public institutions.

In conclusion, although HIHS demonstrates
strong performance in developing well-rounded
healthcare professionals, continued efforts by
researchers and practitioners to strengthen research
competencies and align educational practices with
evolving healthcare demands are essential, to
ensure workforce readiness for the future, and to
attain the fundamental services and socioeconomic
students and which

benefits for society for

education itself is instituted.?
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Abstract

Background: Adolescents are increasingly vulnerable to internet addiction due to early and frequent internet exposure,
particularly in urban areas where internet use is higher globally and in Nepal. Growing internet accessibility in developing
countries has putadolescents at risk of internet addiction. Therefore, this study aimed to assess the prevalence and associated

factors of internet addiction among adolescents in an urban setting in Nepal.

Materials and Methods: A cross-sectional school-based study was employed among 348 adolescent students in grade
eleven and twelve recruited from a public school of Kathmandu metropolitan city, Nepal. One-stage cluster sampling
technique was used to select sections. Data were collected using a self-administered structured questionnaire. Data were

analyzed using the Chi-square and logistic regression.

Results: The prevalence of internet addiction among adolescents was 56.84%. Adolescents who engaged in entertainment
based online activities have higher odds including chatting (OR=1.82, 95% CI: 1.120-4.818), listening to music and watching
videos or movies (OR=1.982, 95% CI:1.048-3.748) and playing online games (OR=1.82, 95% CI:1.153-2.859). Adolescents
who spent three or more hours online daily have higher odds of internet addiction (OR=3.25, 95% CI:2.054-5.159) whereas
internet use for educational purposes and parental control were not significantly associated with internet addiction.

Conclusions: The prevalence of internet addiction among adolescents in an urban Nepal is high. Internet addiction was
higher in adolescents engaged in entertainment-based online activities, and those spending longer hours online daily. Thus

the study emphasizes promoting educational and goal-oriented online activities.
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Introduction

Adolescence is a unique stage of human
development and an important time for laying the
foundations of good health [. During this period,
there is an increased risk of emotional crises, often
accompanied by mood changes and periods of
anxiety and depressive behavior . Research has
indicated a link between social media use and
psychological problems Fl. A meta-analysis showed
a positive correlation between social networking
sites addiction with depression, stress and
anxiety “. Globally, it is estimated that one in seven
(14.3%) of 10-19 year-old experience mental health
conditions P!. It is estimated that 4.1% of 10-14 year
adolescents and 5.3% of 15-19 year adolescents
experience an anxiety disorder. Depression is
estimated to occur among 1.3% of adolescents aged
10-14 years, and 3.4% of 15-19 years Pl. In Nepal,
the prevalence of mental disorder was 5.2%, stress
related disorder was 2.8% and major depressive
disorder was 0.6% among adolescents . Virtual
communication featured by media use is prevalent
among adolescents in the information age UL
Adolescents are more likely to use the internet for a
wide range of activities such as information search,
social networking, communicating, music playing,
emailing, playing games and fulfilling their social

needs 8.

Internet is considered to be the most widely used
media in the world. It has penetrated all process of
life . An excessive and uncontrolled internet use,
often referred to as internet addiction, affects many
aspects of a person’s daily life M. The number of
internet users has grown exponentially in the world;
the number of active internet users in the world far
exceeds 4 billion people M. The proportion of the
global population using the internet increased from
17% in 2005 to 53.6% in 2019, with more than half
of the internet users living in Asia . In Nepal, the
government’s efforts to promote digital technology
and expand internet access have led to a significant
increase in internet users ™. Nepal's internet

penetration rate is 55.8% and 16.5 million individuals

using internet in 2025 M. A
reported that 51.1% of the households had access to

survey in Nepal

the internet, with 44.2% of the population using it at
least once a week ",

Internet usage in urban dwellers is significantly
higher compared with those living in rural areas,
globally as well as in Nepal .. In Nepal, broadband
internet access is available in urban areas boast
a higher rate at 45.7%, while rural areas lag at
21.5% ™. In urban areas of Kathmandu valley,
79.3%
while 43.2% households in urban areas outside

households have access to the internet,
Kathmandu valley and 17.4% households in rural
areas have access to the internet. This shows the
disparity in internet access in urban and rural
areas 81,

The prevalence of severe problematic internet use
is ranged from 0 to 47.4%, whereas the prevalence
of internet overuse is ranged from 7.4% to 46.4%
among students from Southeast Asia ™. Children
are using internet without knowing that harming,
damaging, and abusing or insulting someone may
amount to crime ™.The widespread use of the
internet has resulted in the significant concerns
with regards to problematic internet behaviour and
related conditions . Among internet users, physical
impairments have been found such as insomnia
(26.8%), daytime sleepiness (20%), and eye strain
(19%) 1. Internet addiction reduces social interaction
to family, friends, and community leading to mental
health problems such as depression, anxiety, and
other psychological problems 2.

The growing availability of the internet, along
with widespread use of devices like smart phones
and tablets,
use internet during the day and at bedtime. In

allows adolescents to access and

developing countries, this easy access has increased
the risk of internet addiction among adolescents .
The extreme use of internet showed the addictive
behaviour of the internet use . Although concerns
are rising and policy debates continue about the
negative impact of internet use, much remains to
be learned and studied about internet addiction,
particularly among adolescents. Internet addiction is
increasingly recognized as significant public health
concern, especially when it has negative effects on
children and adolescents .
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Adolescents who have grown up in the digital
technology era are more vulnerable to internet
addiction because of their early exposure to the
internet . Assessing the prevalence of internet
addiction and its associated factors among
adolescents can help to address the negative
consequences they face during their developmental
stage. However, existing research has largely
focused on older adults " #2. Kathmandu district
of Nepal is the fastest-growing urban areas in South
Asia 1, where the adoption of digital technologies
and internet use is rapidly expanding ™. While
studies focus on more technologically advanced
settings ! rapidly urbanizing environment in
a developing country like Nepal offer unique
sociocultural and technological context for better
understanding of internet use. Thus this study
aimed to assess prevalence and associated factors of
internet addiction among adolescents in an urban
setting in Nepal. This study findings are expected to
strengthen nursing education by enhancing digital
health literacy and preparing nurses to identify,
counsel and support school and community-
based interventions for healthy internet use among

adolescents.
Materials and Methods

Study Design and Setting

A cross sectional descriptive study design was
used in the study with quantitative research method.
The study site was Kathmandu metropolitan
city, Kathmandu district of Bagmati province,
Nepal. Kathmandu is the Federal capital of Nepal,
located in a bowl-shaped valley in the central part
of the country. It has the largest population and
the highest population density among all cities
in Nepal P In Nepal's population of 29,164,578,
adolescents (10-19 years) comprised 20.1% of the
total population. Bagmati Province had 1,081,509
adolescents (10-19 years), representing 18.4% of its
total population P,

Study Participants and Sampling

The study population was adolescents who
were enrolled in grade 11 and 12 in Kathmandu
school with the

highest student population was purposively selected

metropolitan city. One public

for the study. The sample size was calculated using
the Cochran formula, assuming a 29.9% prevalence
of internet addiction %, 95% confidence interval, and
8% non- response rate, resulting in a required sample
size of 348 students. The school had a total of 26
sections, each comprising approximately 50 students.
Based on this, seven sections were selected as
clusters using the lottery method to obtain the
required sample, including five sections with 50
students each and two sections with 49 students
each. The 9454% as 19

participants incomplete

response rate was
submitted the
thus 329
Participants

questionnaire data  sets  was

analyzed. were adolescent students
currently enrolled in secondary school, who had
able to

and willing to participate

access to at least one device with internet,
communicate in Nepali,
in the study. Students who did not receive parental

consent were excluded from participation.

Instruments

A self-administered  structured questionnaire
was used as the research instrument. Questionnaire
consisted of socio-demographic  characteristics,
pattern of internet use and standardized “internet

addiction test” questionnaire.

This
nnaire consisted of 7 questions including age, sex,

Socio-demographic characteristics: questio-

grade, place of residence, source of household

income, family type and number of siblings.

Pattern of internet use: The pattern of internet use
questionnaire was developed based on a review of
the relevant literature. This questionnaire consisted
of 9 questions including devices used to access
internet, devices used to connect internet, preferred
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place to use internet, commonly used search engines,
commonly used social networking sites, purposes of
using internet, mostly preferred time for internet use,
time spend online daily and parental control over
internet use.

Internet Addiction Test (IAT): Internet addiction
test is a validated instrument to measure internet
addiction, developed by Dr. Kimberly Young
B3 Tt consists of 20 items and rated in terms of a
five-point Likert rating scale (0=doesn’t Apply,
1=rarely, 2=occasionally, 3=frequently, 4=often and
5=always). Likert scale ranging from 0 to 5 (O=less
extreme behaviour to 5=most extreme behaviour) that
measures the severity of self-reported compulsive
use of the internet. The scoring ranges from 0 to 100
where 0 to 30 score is considered as normal level
of internet usage; 31 to 49 score as mild level of
internet addiction; 50 to 79 score as presence of a
moderate level of internet addiction; and 80 to 100
score as severe dependence upon the internet. The
higher the score is, the higher is the severity of the
problem P4. Cronbach’s alpha of Internet Addiction
Test is 0.88. Reliability of the tool is measured by
internal consistency and test-retest method which
is 0.88 and 0.82 respectively . The instrument
was translated into Nepali and subsequently back-
translated into English to ensure that the original
meaning was preserved. The translated version
tool was pre-tested on 10% of the study sample.
The reliability of the Nepali version of the Internet
Addiction Test (IAT) was assessed using Cronbach's
alpha, which was found to be 0.83, indicating good
internal consistency.

Data Collection

Ethical approval was taken from Institutional
Research Board (IRB) of National Academy of Medical
Sciences (Ref. No. 458/2082/83) on September 18,
2025. Written permission was obtained from the
school (Ref. No0.082/403). Data were collected from
14 December 2025 to 2 January 2026. Participants
were selected based on predefined inclusion criteria.
The study purpose was explained to participants
before data collection. Participants under 18 years

provided guardian-signed assent forms before
informed consent was obtained, while participants
aged 18 years or older provided informed consent
directly. Participants were also ensured for the
voluntary participation and could withdraw from
the study at any time. The questionnaire was
distributed in classrooms during leisure periods.
Participants completed a self-administered quest-
ionnaire in the Nepali language in the presence of the
researcher, which took approximately 15-20 minutes
to complete. Anonymity was ensured by coding
questionnaires without names, and confidentiality
was maintained by not disclosing participants’
information. Data were collected by the researchers

and stored on a password-protected laptop.
Data Analysis

Out of 348 recruited participants, data sets
submitted the
questionnaire thus 329 data sets was analyzed. Data

of 19 participants incomplete
were analyzed using Statistical Package for Social
Sciences (SPSS) version 20.0. Descriptive statistics
were used to summarize socio-demographic
characteristics and pattern of internet use. The data
were presented as frequency, percentage, mean,
minimum, maximum, and Standard Deviation (SD).
Chi-square test was used to assess the association
between levels of internet addiction and selected
with
<0.05. The strength and significance of association

variables, statistical significance p-value

between dependent and independent variables was
measured by Odds Ratio (OR) with 95% Confidence
Interval (CI). The finding of the study was presented
through tables and text.

Results

Table 1 shows that the mean age of the participants
was 16.57£0.92 years. Most of the participants
(52.58%) were female and 50.76% were from grade
eleven. Majority of participants (72.30%) stayed in
rented home and 33.74% main source of household
income is business. Majority of participants (63.22%)
belonged to nuclear family and 92.40% participants
had siblings.
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Table 1. Socio-Demogr aphic Characteristics of Adolescent Participants (n=329)

Socio-Demographic Characteristics Frequency Percentage
Age (in years)
14-16 160 48.63
17-19 169 51.37
Mean+SD:16.57+0.92
Sex
Male 156 47.42
Female 173 52.58
School grade
11 167 50.76
12 162 49.24
Place of residence
Own home 91 27.70
Rented home 238 72.30
Source of household income
Business 111 33.74
Service 114 34.65
Agriculture 81 24.62
Labour 23 6.99
Type of family
Nuclear 208 63.22
Joint and extended 121 36.78
Number of siblings
Single child 25 7.60
Having siblings 304 92.40

Table 2 illustrates that 97.26% participants used
mobile phone followed by laptops (49.85%), TV
screens (20.06%), tablets (10.94%), and computers
(7.90%). Most participants connect internet through
Wi-Fi (96.66%) followed by mobile data (45.89%),
cable/modem (5.77%) and FITH/optical networks
(4.26%). Majority of participants used the internet at
their residence/home (95.44%) followed by hostels
(6.38%), cybercafés (6.38%) and schools (6.08%).

Google was commonly used search engines (89.36%)
followed by YouTube (81.76%), ChatGPT (76.90%),
Wikipedia (15.20%), Yahoo (5.17%)
(4.86%). Participants commonly used WhatsApp
(78.72%), Instagram (75.38%) face-book (67.17%)
and messenger (63.53%). Most of participants used

and Bing

internet for chatting with friends and family (89.67%),
searching study material (89.67%) and listening
songs and watching videos/movies (86.32%). Night
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was the mostly preferred time to use internet among  online daily with 2.7840.90 hours per day mean

50.46% participants followed by evening (44.68%),  duration of internet use. Most participants reported

morning (2.43%) and afternoon (2.43%). Most of the  having parental control (88.15%), while 11.85%

participants (60.18%) spend 3 hours or more time  participants reported no parental control over their
internet use.

Table 2. Internet Related Information among Adolescent Participants (n=329)

Internet Related Information Frequency Percentage

Devices used to access internet*

Mobile phone 320 97.26
Laptop 164 49.85
TV screen 66 20.06
Tablet 36 10.94
Computer 26 7.90

Devices used to connect internet*

WiFi 318 96.66
Mobile data 151 45.89
Cable/MODEM 19 5.77
FTTH/ Optical network 14 4.26

Preferred place to use internet*

Residence/Home 314 95.44
Hostels 21 6.38
Cybercafe 21 6.38
School 20 6.08

Commonly used search engines*

Google 294 89.36
YouTube 269 81.76
Chat GPT 253 76.90
Wikipedia 50 15.20
Yahoo 17 5.17
Bing 16 4.86

Commonly used social networking sites*

WhatsApp 259 78.72

Instagram 248 75.38
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Facebook 221 67.17
Messenger 209 63.53
Snapchat 109 33.13
Viber 56 17.02
Twitter 41 12.46
Wechat 12 3.65

Purposes of using internet*

Chatting with friends and family 295 89.67
Searching study material 295 89.67
Listening songs and watching videos/movies 284 86.32
Posting pictures on different social sites 126 38.30
Preparing assignments 216 65.65
Playing online games 133 40.43
Sending and checking e-mail 89 27.05

Mostly preferred time for internet use

Night 166 50.46
Evening 147 44.68
Morning 8 243
Afternoon 8 243

Time spend online daily

<3 hour 131 39.82
>3 hours 198 60.18
Mean+SD:2.78+0.90

Parental control over internet use

Yes 290 88.15

No 39 11.85

* Multiple Response

Table 3 illustrates the prevalence and severity  identified as having internet addiction. Mild internet
levels of internet addiction among adolescent  addiction was the most common category (37.69%),
participants. Among 329 adolescent participants,  followed by moderate internet addiction (17.93%)
43.16% were normal internet users while 56.84% were  and severe internet dependence (1.22%).
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Table 3. Prevalence of Internet Addiction among Adolescent Participants (n=329)

Prevalence of Internet Addiction Frequency Percentage

Normal user 142 43.16

Internet addiction 187 56.84
Mild internet addiction 124 37.69
Moderate internet addiction 59 17.93
Severe dependence upon internet 4 1.22

Table 4 depicts that the internet addiction was
not statistically associated with age (p=0.186),
sex (p=0.334), grade (p=0.669), place of residence
(p=0.415), source of household income (p=0.979)

and type of family (p=0.457). The adolescents who
had siblings had about 3.7 times (OR=3.733, 95% CI:
1.514-9.204, P=0.002), more likely to develop internet
addiction than single child adolescents.

Table 4. Association between Prevalence of Internet Addiction and Socio-demographic
Variables (n=329)

Prevalence of Internet
Variables Addiction Chi- p-value OR (95% CI)
Normal Internet square
Internet Usage Addiction
n (%) n (%)

Age

<17 75 (46.87) 85 (53.13) 1.751 0.186 1.343

17 67 (39.64) 102 (60.36) (0.867, 2.081)
Sex

Male 63 (40.38) 93 (59.62) 0.932 0.334 0.806

Female 79 (45.66) 94 (54.34) (0.520, 1.249)
Grade

11 74 (44.31) 93 (55.69) 0.183 0.669 1.100

12 68 (41.98) 94 (58.02) (0.711, 1.702)
Place of residence

Own home 36 (39.56) 55 (60.44) 0.665 0.415 0.815

Rented home 106 (44.54) 132 (55.46) (0.498, 1.333)
Source of household
income

Business and service 97 (43.11) 128 (56.89) 0.001 0.979 0.994

Agriculture and labour 45 (43.27) 59 (56.73) (0.622, 1.588)
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Type of family
Nuclear 93 (44.71) 115 (55.29) 0.554 0.457 1.188
Joint and extended 49 (40.50) 72 (59.50) (0.754, 1.872)
Number of siblings
Single child 18 (72) 7 (28.00) 9172 0.002+ 3.733
(1.514, 9.204)
Having siblings 124 (40.79) 180 (59.21)

* p-value is significant at <0.05 level

Table 5 shows the Tablet users are about 2.5
times (OR=2.5, 95% CI:1.133-5.487, P=0.020), more
likely to develop internet addiction than non-
users. Wikipedia and Instagram user about twice
(OR=1.95, 95% CI:1.019-3.731, P=0.041 and OR=1.82,
95% CI:1.098 3.019, P=0.020) more likely to develop
internet addiction than non-users. Participants
engagement in interactive or entertainment-based
online activities (chatting OR=1.82, 95% CI:1.120-
4.818, P=0.021; listening songs and watching
videos/movies OR=1.982, 95% CI:1.048-3.748,
P=0.033; playing online games OR=1.82, 95%
CI:1.153-2.859, P=0.010 and e-mail user OR=1.721,

95% CI:1.036-2.858, P=0.035) is consistently associated
with higher odds of internet addiction. Participants
who spent three or more hours online per day
have higher odds of internet addiction (OR=3.25,
95% Cl:2.054-5.159, P=0.000) than those who spent
less than three hours. Participants having internet
access at residence (OR=1.160, 95% CI:0.411-3.278,
P=0.779) does not significantly affect the likelihood of
internet addiction. The use of internet for searching
(OR=0.599, 95% CI.0.282-1.273,
P=0.179) and parental control over internet use
(OR=0.547, 95% CI:0.267-1.122, P=0.096) does not
significantly increase internet addiction.

study material

Table 5. Association between Prevalence of Internet Addiction and Internet
Related Variables (n=329)

Prevalence of Internet Addiction Chi- OR
Variables Normal Internet Internet square p-value (95% CI)
Usagen (%) | Addiction n (%)

Tablet user to access internet

Yes 9 (25.0) 27 (75.0) 5.435 0.020* 2.494

No 133 (45.39) 160 (54.61) (1.133, 5.487)
Use of internet at residence

Yes 135 (42.99) 179 (57.01) 0.79 0.779 1.160

No 7 (46.67) 8 (53.33) (0.411, 3.278)
Use Wikipedia as search engines

Yes 15 (30.0) 35 (70.0) 4.163 0.041* 1.950

No 127 (45.52) 152 (54.48) (1.019, 3.731)
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Facebook user

Yes 84 (38.01) 137 (61.99) 7.284 | 0.007* 1.892

No 58 (53.70) 50 (46.30) (1.188, 3.014)
Instagram user

Yes 98 (39.52) 150 (60.48) 5.455 | 0.020* 1.820

No 44 (54.32) 37 (45.68) (1.098, 3.019)
Snapchat user

Yes 38 (34.86) 71 (65.14) 4576 | 0.032* 1.675

No 104 (47.27) 116 (52.73) (1.042, 2.693)
Messenger user

Yes 79 (37.80) 130 (62.20) 6.716 | 0.010* 1.819

No 63 (52.50) 57 (47.50) (1.155, 2.865)
Use internet for chatting

Yes 121 (41.02) 174 (58.98) 5349 | 0.021* 2.323

No 21 (61.76) 13 (38.24) (1.120, 4.818)
Use internet for listening songs
and watching videos/movies

Yes 116 (40.85) 168 (59.15) 4540 | 0.033* 1.982

No 26 (57.78) 19 (42.22) (1.048, 3.748)
Use internet for playing online
games

Yes 46 (34.59) 87 (65.41) 6.691 | 0.010* 1.816

No 96 (48.98) 100 (51.02) (1.153, 2.859)
Use internet for e-mail

Yes 30 (33.71) 59 (66.29) 4444 | 0.035* 1.721

No 112 (46.67) 128 (53.33) (1.036, 2.858)
Use internet for searching study
material

Yes 131 (44.41) 164 (55.59) 1.806 0.179 0.599

No 11 (32.35) 23 (67.65) (0.282,1.273)
Time spend online daily

<3 hour 79 (60.30) 52 (39.70) 26.080 | 0.000% 3.255

>3 hours 63 (31.82) 135 (68.18) (2.054, 5.159)
Parental control over internet use

Yes 130 (44.83) 160 (55.17) 2.769 0.096 0.547

No 12 (30.77) 27 (69.23) (0.267,1.122)

*p-value is significant at <0.05 level
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Discussion

The presented study revealed that the most
of the participants used WhatsApp and instagram.
Previous studies [ revealed that most of the
participants used Whatsapp and face-book. The
variation in findings may be due to differences
in media preferences. Contradict findings were
revealed in the studies %] as there were variations
in prevalence of internet addiction and this
variation might be due to studied conducted in
different time frame.

Similar findings were revealed in the study
from Nepal B8 which concluded that there was
not statistically significant association between
prevalence of IA with age and sex. This similarity
may be due to similar demographic characteristics.
Contradict findings were revealed in the studies )
where there was statistically significant association
between prevalence of IA with age and sex. Contradict
findings were concluded in another studies [ !
where there was statistically significant association
between prevalence of internet addiction and sex.
This variation may be due to differences in
demographic characteristics and varying levels of
exposure to digital devices. The presented study
revealed that the adolescents who had siblings had
higher chance of developing internet addiction
compared with single child adolescents. Previous
studies [ revealed that single child family was not
significantly associated with internet addiction.
This similarity may be due to similar population
characteristics in both settings.

This study findings are in lying with the study
from India P which reveals that internet addiction
was associated with chatting. This similarity may be
due to similar pattern of internet use. The presented
study revealed that the using internet for searching
study material was not significantly associated with
IA where as another study in India P concluded
using internet for coursework was associated with
IA. This discrepancy may be due to difference in
assignment method and self-regulation in using
the internet. Similar findings were revealed in the
studies [ 3 4421 which concluded that adolescents

who spend more hours online daily was associated
with a higher risk of internet addiction. This
similarity may be due to similar population
characteristics and pattern of internet use. Previous
studies ¥ revealed that duration of internet use
was not significantly associated with IA. This
discrepancy may be due to the duration of internet
use was categorized and analyzed differently
across the studies. The presented study revealed
that parental control over internet use was not
statistically significant associated with IA. Previous
studies % 4 revealed that restrictive parenting
approach was found to be significantly associated
with IA. This discrepancy may be due to difference
in sociocultural norms regarding parenting styles
and measurement of parental control across studies.

This study has some limitations. Firstly, as a cross-
sectional study, this study identifies associations
but cannot establish causal relationships. Secondly,
this study was conducted in a single school using
purposive and cluster sampling techniques, which
limits the generalizability of the findings. Thirdly,
the use of a self-administered questionnaire may
have introduced response bias, including potential
under-reporting or over-reporting of internet
usage. Finally, administering the questionnaires in
classroom settings during leisure periods may
have influenced adolescents” responses due to the
presence of peers. Future research on analytical and
longitudinal studies could be conducted to establish
causal relationships and track patterns of internet
addiction over time. Moreover, further studies
should explore additional factors influencing internet
addiction, including psychological, familial, and
academic dimensions.

Conclusion

The prevalence of internet addiction among
school going adolescents in an urban Nepal is high.
The study identified several factors that were
significantly associated with internet addiction,
facebook,

including use of tablet, instagram,

messenger, number of siblings, engaged in

entertainment-based online activities and spending
longer hours online daily. The study emphasizes
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promoting educational and goal-oriented online

activities instead of primarily entertainment-
focused use as a way to reduce internet addiction.
Furthermore, the findings emphasize parental
guidance in promoting responsible internet use
from an early age, along with clear time limit
to reduce the risk of internet addiction. The
Government of Nepal should promote healthy
and

screen time through national guidelines

regular monitoring of adolescent internet use.
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Abstract

Background: Adequate fruit and vegetable (FV) consumption during childhood is essential for healthy growth,
micronutrient adequacy, and long-term prevention of non-communicable diseases. In Myanmar, FV intake remains
below World Health Organization (WHO) recommendations, and culturally appropriate, validated tools for assessing FV
consumption among young children are limited. This study aimed to develop and validate a culturally appropriate

questionnaire to assess fruit and vegetable consumption among elementary school-aged children in Myanmar.

Methods: A multi-phase methodological study was conducted in Yangon Region. Item generation was informed by
literature review, WHO dietary guidelines, and contextual input from parents, teachers, and nutrition experts. Content
validity was assessed using item-objective congruence (IOC) by three experts. Face validity was explicitly evaluated
through pre-testing with participants using cognitive interviewing techniques to assess clarity, comprehension and age
appropriateness. The questionnaire was pilot tested among 20 parents of children aged 5-6 years. Internal consistency
reliability was assessed using Cronbach’s alpha, test-retest reliability using intraclass correlation coefficients (ICC), and

construct validity using exploratory factor analysis (EFA).

Results: The final questionnaire comprised eight items across four domains: FV consumption frequency, portion size,
variety, and consumption context. IOC values ranged from 0.67 to 1.00, indicating satisfactory content validity. The
overall Cronbach’s alpha was 0.82, with subscale values ranging from 0.71 to 0.78. EFA supported a four-factor structure
consistent with the conceptual framework, explaining 79% of the total variance, with factor loadings ranging from
0.70 to 0.84. Test-retest reliability demonstrated good temporal stability, with ICC values ranging from 0.72 to 0.80 across
subscales and an overall ICC of 0.81.
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Conclusions: The FV consumption questionnaire demonstrated satisfactory validity and reliability and is suitable for

assessing fruit and vegetable intake among elementary school-aged children in Myanmar. The tool can support dietary

surveillance and evaluation of nutrition interventions in similar low- and middle-income settings.
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Background

High consumption of fruits and vegetables
is a fundamental aspect of a healthy diet and is
strongly recommended to help reduce the risk of
cancer and cardiovascular diseases, which are major
contributors to premature death globally and
together accounted for about 25.5 million deaths
in 2013W.The World Health Organization (WHO)
advises consuming at least 400 g, equivalent to
five or more servings, of fruits and vegetables
each day®.

Sufficient fruit and vegetable (FV) intake
in childhood plays a vital role in supporting
healthy growth, ensuring sufficient micronutrient
intake, and reducing the risk of non-communicable
diseases later in life®.Longitudinal study indicated
that dietary behaviours, including fruit and vegetable
intake, tend to persist into adulthood, underscoring
the importance of promoting healthy eating habits
during childhood and adolescence® %.Based on
findings from the World Health Organization’s
STEPwise approach to surveillance of chronic
disease risk factors conducted in several countries,
including Mauritius, and supported by Food and
Agriculture Organization data, fruit and vegetable
intake levels were reported to be below the
recommended daily intake of 400 g per person®. A
national report assessing dietary patterns in Myanmar
using standardized World Health Organization
guidelines found that average fruit and vegetable
consumption was 230 g per day, which is below
the recommended level. Sagaing State reported the
highest intake at 301 g per day, while the lowest
intake was observed in Tanintharyi Region at 150
g per day. In Yangon, the study area, average fruit
and vegetable consumption was 180 g per day, also

falling short of WHO recommendations®.

Additionally, a cross-sectional study employing
the WHO STEPs methodology was conducted in

both urban and rural areas of the Yangon Region.
The study included 1,486 adults aged 25-74 years.
Results showed that mean daily fruit intake was 0.8
servings for men and 0.6 servings for women, while
average vegetable intake was 2.2 servings for men
and 1.2 servings for women®.

To achieve current fruit and vegetable
intake recommendations, many countries have
implemented targeted campaigns and tools aimed
at increasing fruit and vegetable consumption to
recommended levels®. Reliable measurement of FV
consumption is a prerequisite for understanding
dietary patterns, identifying determinants of
inadequate intake, and evaluating the effectiveness
of nutrition interventions. Existing FV assessment
tools are often developed in high-income settings
and may not be culturally appropriate for
Myanmar due to differences in food types, portion
sizes, eating contexts, and child comprehension.
Furthermore, many tools have not undergone
rigorous psychometric validation among Myanmar

school-aged children.

To address these gaps, this study aimed to
develop and validate a culturally appropriate
FV  consumption questionnaire for elementary
school-aged children in Myanmar. The tool was
designed to capture key dimensions of FV intake
while remaining simple, feasible, and suitable for use

in school-based surveys and intervention studies.

Methods
Study Design and Setting

A multi-phase methodological study was
conducted to develop and validate a fruit and
(EV)

elementary school-aged children in Myanmar. The

vegetable consumption questionnaire for
pilot study was implemented between April and May
2025 in Yangon Region. The development process
followed established guidelines for health-related
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questionnaire development and psychometric
validation, including sequential phases of item
generation, expert content validation, pre-testing,
pilot testing, and statistical evaluation of reliability

and validity.

The study was conducted in two sequential
phases. The first phase was a pilot validation
children
which was consistent with recommended sample

involving 20 elementary school-aged

sizes for pre-testing and preliminary validation
Methodological
suggested that pilot samples of approximately

of questionnaires. guidelines
15-30 participants were sufficient to assess face
validity, clarity, feasibility, and to identify potential
issues in questionnaire design. Given that the
present instrument was brief (eight items) and
designed for a relatively homogeneous target
population, this sample size was considered
adequate to achieve the objectives of pilot testing.
Furthermore, the pilot phase was not intended for
definitive psychometric evaluation but rather to
refine the tool prior to the main validation study

with a larger sample.

The second phase constituted the main
validation study, which included 120 parents
of the elementary school-aged children. This
sample size was determined based on commonly
recommended subject-to-item ratios for exploratory
factor analysis, typically ranging from 10 to 15
participants per item. Given that the questionnaire
comprised eight items, a minimum sample of
80-120 participants was considered adequate to
ensure stable factor solutions and reliable estimation
of psychometric properties. Therefore, a sample
size of 120 participants was deemed sufficient for
assessing internal consistency, construct validity,

and test-retest reliability.
Target Population

The respondents for this study were parents of
school-aged children, not the children themselves.
The questionnaire was designed to capture children’s
fruit and vegetable consumption as reported by
parents, who are primarily responsible for meal
preparation and supervision at this age.

Data were collected using an interviewer-

assisted format, in which trained interviewers

guided parents through the questionnaire to
improve recall accuracy and minimize reporting
errors. This approach was chosen because young
children may have limited ability to reliably recall

and quantify their dietary intake.

Phase 1: Item Generation and Conceptual
Framework

An initial pool of questionnaire items was
developed based on a conceptual framework that
defined FV consumption as a multidimensional
construct. Four domains were specified a priori: (1)
FV consumption frequency, (2) portion size, (3) FV
variety, and (4) consumption context (e.g., meals,
snacks, school vs. home).

Item generation involved three complementary
approaches. First, a narrative review of existing
FV consumption questionnaires was conducted to
identify commonly used items, response options,
and recall periods. Second, international and
regional dietary guidelines, including the WHO
recommendation of at least five servings of FV per
day® 9, were reviewed to ensure alignment with
global standards. Third, contextual inputs were
with
parents, primary school teachers, and nutrition

obtained through informal consultations
professionals to ensure that items reflected locally
available fruits and vegetables, typical portion sizes,

and common eating practices in Myanmar.

drafted in
suitable for the parents and initially developed in

Items were simple language
Myanmar language. Visual examples and portion
descriptions using familiar household measures

were incorporated to improve comprehension.
Phase 2: Content Validity Assessment

Content validity was assessed using the item-
objective congruence (IOC) method. An expert
panel consisting of 3 members with backgrounds in
nutrition, public health, pediatrics, education, and
dietary assessment independently reviewed each
item. Experts rated item relevance to the intended
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construct using a three-point scale (=1 = not relevant,
0 = uncertain, +1 = relevant).

IOC values were calculated for each item by
averaging expert ratings. Items with IOC values
below the predefined threshold of 0.50 were either
revised for clarity or removed. Expert feedback
was also used to refine wording, adjust response
options, and ensure age appropriateness and cultural
relevance.

Phase 3: Face Validity and Pre-testing

The revised questionnaire was pre-tested with
parents of 10 children from the target age group to
assess face validity, clarity, and comprehension.
Cognitive interviewing techniques were applied,
whereby children were asked to explain questions
in their own words and describe how they selected
their answers.

Pre-testing focused on identifying ambiguous
wording, unfamiliar food items, and difficulties
in estimating portion sizes or frequency. Based
on feedback, minor modifications were made,
including simplifying sentence structure, replacing
uncommon food examples with locally familiar
items, and refining visual or descriptive aids.

Phase 4: Pilot Testing and Data Collection

The finalized questionnaire was pilot tested
among 20parents of the elementary school-aged
children
using

recruited from one primary school

convenience sampling. Data collection
was conducted by trained interviewers using an
interviewer-assisted format to reduce missing data

and enhance response accuracy.

Each interview lasted approximately 40 minutes.

Sociodemographic information, including age
and sex, was also collected to describe the study
sample.

Methodological guidelines for questionnaire

development recommend pilot sample sizes of
approximately 15-30 participants for identifying
comprehension problems and estimating internal
consistency in brief scales. Given the limited number

of items and the narrow age range of participants,
the selected sample size was sufficient to achieve the
objectives of the pilot validation.

Phase 5: Reliability and Validity Assessment
Internal Consistency Reliability

Internal consistency reliability of the overall
questionnaire and individual subscales was assessed
using Cronbach’s alpha coefficient. Alpha values
of 0.70 or higher were considered acceptable for
group-level comparisons.

Test-Retest Reliability

To assess temporal stability, test-retest reliability
was evaluated in a subsample of 10 parents, who
completed the questionnaire twice with a two-week
interval between administrations. The question-
naire captured children’s dietary intake based on
parental report, and both administrations were
conducted using an interviewer-assisted approach
to ensure consistency and comprehension. Intraclass
correlation coefficients (ICC) were calculated, with
values 20.60 interpreted as acceptable reliability.

Construct Validity

Construct validity was examined using ex-
ploratory factor analysis (EFA). Prior to factor
extraction, sampling adequacy was assessed using
the Kaiser-Meyer-Olkin (KMO) measure®, and
Bartlett’s test of sphericity(11) was performed to
confirm factorability of the correlation matrix.

EFA was conducted using principal component
extraction with varimax rotation. Factors with
eigenvalues greater than 1.0 were retained, and
items with factor loadings >0.40 were considered
to load meaningfully on a factor. The resulting
factor structure was compared with the predefined
conceptual domains.

Statistical Analysis

Data were entered and analyzed using Statistical
Package for the Social Sciences (SPSS) Version
24software. Descriptive statistics were used to
summarize participant characteristics. Reliability
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and validity analyses were conducted according to
standard psychometric procedures, with statistical
significance set at p < 0.05 where applicable.

Ethical Considerations

The Research Ethics Review Committee for
Research Involving Human Subjects at Chulalongkorn
University granted ethical approval for the study
(COA No. 119/67). Written consents were obtained
from all participants.

Results
Participant Characteristics

A total of 20 parents of elementary school-aged
children participated in the pilot validation study.
The mean age of the parents was 33 years (SD =8.0),

and all participants were female. All participants

completed the questionnaire with no major
missing responses, indicating good feasibility of

administration in the school setting.
Content Validity

Content  validity assessment demonstrated
strong agreement among experts regarding item
relevance. 10C values for individual items ranged
from 0.67 to 1.00. All retained items met or exceeded
the predefined 10C threshold of 0.50, indicating

satisfactory content validity.

Items with lower IOC values during the initial
review were revised to improve clarity and cultural
relevance, particularly for portion size descriptions
and examples of locally available fruits and
vegetables.

Table 1. Item-Objective Congruence (IOC) values for FV questionnaire items

Item No. Questionnaire item (Summary) Domain IOC value
1 Frequency of fruit consumption per day Frequency 1.00
2 Frequency of vegetable consumption per day Frequency 1.00
3 Typical portion size of fruits Portion size 0.67
4 Typical portion size of vegetables Portion size 0.67
5 Variety of fruits consumed in past week Variety 1.00
6 Variety of vegetables consumed in past week Variety 1.00
7 FV consumption at main meals Consumption context 0.67
8 FV consumption as snacks Consumption context 0.67
Internal Consistency Reliability Table 2. |Internal consistency reliability
(Cronbach’s alpha) of the FV questionnaire and
The  overall questionnaire  demonstrated  gupscales
acceptable internal consistency, with a Cronbach’s
alpha coefficient of 0.82. Subscale reliability Scale Number | Cronbach’s
coefficients ranged from 0.71 to 0.78 across the four of Items alpha
conceptual domains (frequency, portion size, variety, Overall FV questionnaire 8 0.82
and consumption context). FV consumption P 0.76
Removal of individual items did not substantially frequency
increase alpha values, suggesting that all FV portion size 2 0.71
retained items contributed meaningfully to the FV variety 078
overall scale. -
FV consumption context 0.73
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Construct Validity

The Kaiser-Meyer-Olkin (KMO) measure of
sampling adequacy was 0.78, indicating that the
data were suitable for factor analysis. Bartlett’s
test of sphericity was statistically significant
(x? = 356.4, df = 28, p < 0.001), confirming sufficient
correlations among items.

Exploratory  factor analysis identified a
four-factor solution consistent with the predefined
conceptual framework. The retained factors
explained 79% of the total variance. All items loaded
strongly on their respective factors, with factor

loadings ranging from 0.70 to 0.84.
Test-Retest Reliability

Test-retest  reliability  analysis  conducted
among a subsample of 20participants demonstrated
acceptable temporal stability. Intraclass correlation
coefficients (ICC) ranged from 0.72 to 0.80 across
subscales, indicating that the questionnaire
produced consistent results over time. The overall
FV questionnaire showed good stability, with an

ICC of 0.81.

Table 3. Test-retest reliability of the FV
questionnaire
Scale Number of Intraclass
Items correlation
coefficient
Overall FV 8 0.81
questionnaire
FV consumption 2 0.78
frequency
FV portion size 2 0.72
FV variety 2 0.80
FV consumption 2 0.74
context
Discussion

This study developed and validated a brief,
culturally appropriate questionnaire to assess fruit
and vegetable consumption among elementary

school-aged children in Myanmar. The instrument
demonstrated satisfactory content validity, internal
consistency reliability, construct validity, and test-
retest reliability, providing convergent evidence
for its psychometric robustness. It was similar
to a European study from developed and tested
a questionnaire measuring personal, social, and
environmental correlates of fruit and vegetable
intake in 10-11-year-old children and reported
psychometric evidence (reliability and validity)®?.
A study from United States had similar design
in which evaluated the test-retest reliability and
convergent validity of two brief fruit and vegetable
intake questionnaires designed for 8- to 12-year-old
children, supporting reproducibility and validity of
brief intake tools®.

High IOC values reflected strong expert
agreement regarding item relevance and
conceptual alignment, particularly for items

assessing con-sumption frequency and variety® .
A study in Enugu state, Nigeria reported that
most items achieved acceptable IOC values (0.57-
1.00), indicating strong consistency with content
objectives which is similar to this study®®. The
acceptable IOC values observed for portion size and
consumption context items suggest that these more
complex constructs were nevertheless appropriately
operationalized for young children within the
Myanmar dietary context.

The overall internal consistency of the
questionnaire was good, and subscale reliability
coefficients were within the acceptable range for
behavioral measurement tools. Given that each
subscale comprised only two items, alpha values
between 0.71 and 0.78 are considered appropriate®”
and consistent with psychometric expectations
for brief scales, supporting the efficiency of the
instrument without compromising reliability. Also,
a study from Vietham demonstrated that high
0.864)

and a clear factor structure supporting construct

internal consistency (Cronbach’s alpha=

validity of the K6 scale which is consistent with this
study ™.

Construct validity was further supported by
the exploratory factor analysis, which yielded
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a clear four-factor structure aligned with the
conceptual framework which is similar a study
from development of the ASKFV-SE tool®™. The
high proportion of variance explained indicates
that the questionnaire effectively captures key
dimensions of fruit and vegetable consumption
behavior. The absence of cross-loadings strengthens
confidence in the distinctiveness of each domain.

Test-retest reliability findings demonstrated
stability,

questionnaire measures habitual dietary behaviors

good temporal indicating that the
rather than short-term variability. The consistency
observed across content validity, internal consistency,
factor structure, and temporal stability provides
strong evidence of the overall reliability and validity

of the instrument.

Several limitations should be acknowledged.
The validation was conducted using a convenience
sample from a single school, which may limit
generalizability to other populations or settings.
Although the pilot sample size was adequate for
preliminary validation, larger and more diverse
samples are needed in future studies to confirm
the factor structure and generalizability of the
questionnaire. Future research should evaluate
the performance of the questionnaire in larger and
more diverse samples, including rural areas, and
examine criterion validity against dietary recalls or

observational measures.

Overall, the validated questionnaire offers a
practical and psychometrically sound tool for
assessing fruit and vegetable consumption among
Myanmar school children. Its use may support dietary
surveillance, inform the design and evaluation of
nutrition interventions, and contribute to evidence-
based public health strategies aimed at improving
child nutrition in similar low- and middle-income
contexts. Specifically, this tool holds significant
implications for nursing professionals, enabling
them to effectively assess children's dietary patterns,
monitor the impact of health promotion initiatives,
and tailor nutritional guidance within clinical and

community settings.

Conclusion

The developed FV consumption questionnaire
is a valid and reliable instrument for assessing FV
intake among elementary school-aged children in
Myanmar. Its application can strengthen dietary
surveillance and support evidence-based nutrition
programming.

Ethical Considerations

The SWITCH intervention development process
was conducted under the ethical approval of the
parent study granted by the Institution Review Board
of Chulalongkorn University (COA No. 119/67).
Written informed consents were obtained from the
participants.
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Abstract

Stroke remains a leading cause of global mortality, necessitating rapid clinical response. While Simulation-Based
Education (SBE) is recognized for improving door-to-needle time, its impact on nursing students requires further
investigation in the Indian context. This study aimed to determine the effectiveness of simulation-based learning on self-
confidence, satisfaction and knowledge acquisition among undergraduate nursing students. The study also explored the
relationship between self-confidence, satisfaction and knowledge among undergraduate nursing students. A quantitative,
one group pretest post-test design was employed at Chirayu Simulation centre in Bhopal. Using enumerative sampling,
53 nursing interns participated. Data were collected using NLN student satisfaction and self-confidence scale and a
validated knowledge questionnaire. The participants were divided into six groups; each group was administered with
pretest followed with simulation involving standardized patient and post-test using the same tool. The mean scores showed
a marked improvement in knowledge (34.81 + 4.21) compared to pretest (12.98 + 2.32). Likewise, student satisfaction rose
sharply following the intervention (78.21 + 6.31) compared to pre-test (33.15 + 4.42). Pertaining to correlation, it was found
that there was a significant correlation between self-confidence and student satisfaction (p = 0.042). Intensive, role-based
simulation is a powerful catalyst for bridging the theory-practice gap in stroke care. The study advocates the necessity of

evolving nursing curricula beyond technical skills to systematically integrate psychosocial elements of emergency care.

Key words: Simulation-based Learning, Stroke management, Self-confidence, student satisfaction

Introduction burden of stroke trails closely behind ischemic
heart disease in regions such as England and Wales.

Globally, stroke remains the second leading In 2022, stroke accounted for 5.1% of all official

cause of death . Statistics reveal that the mortality ~ eaths, representing a 0.8% increase from 2021 ©,
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The National Stroke Service Model (2021) endorses
an exemplary door-to-needle (DTN) time of 20
minutes ©, as gold-standard evidence indicates this
timeline can be further reduced to approximately
15 minutes through simulation training ®. This
reduction in time is critical, given that cerebral
ischemia destroys approximately 1.9 million neurons
every minute, resulting in irreversible neurological
damage ©. Consequently, the primary goals of
simulation training are to enhance clinical precision
stroke

during the preliminary assessment of

patients and to improve comprehension of
management strategies to minimize DTN time
utilizing the National Institutes of Health Stroke

Scale (NIHSS).

Traditionally, nursing education relied heavily
on direct bedside experience; however, a shifting
healthcare landscape marked by stringent patient
safety protocols and intricate ethical constraints
has drastically reduced clinical access for
undergraduates ©. To navigate these limitations,
academic institutions worldwide have adopted
Simulation-Based Education (SBE) as a fundamental
element of their nursing programs. SBE serves
as a critical link between classroom and hospital,
providing a secure, risk-free environment where
students can convert theoretical concepts into
practical proficiency “®. The clinical urgency
of acute stroke management makes it an ideal
candidate for such realistic simulation training ©.
Recent methodological research has further refined
this approach by constructing and validating
standardized simulation scripts specifically for
rapid stroke recognition, ensuring that learners
encounter both typical and atypical neurological

symptoms in a controlled setting 9.

Given that nurses constitute the largest segment
of the healthcare workforce and manage the majority
of acute stroke care, their proficiency is central to
patient outcomes. While generalized clinical training
is common, the escalating global burden of stroke
necessitates more specialized, tailored education ®.
Research indicates that without targeted, stroke-
specific

instruction, patients may suffer from

suboptimal management, longer hospitalizations,
and preventable complications . Conversely,
high-fidelity teaching
methodologies empowers nurses to refine their

implementing interactive,

clinical judgment and technical competencies,
directly correlating with improved patient survival
and recovery @ ™. In addition, medical errors
remain a significant threat to patient safety, which
is always the primary goal of any healthcare system.
For instance, data from Saudi Arabia projected that
up to 46% of hospital mortality could be linked
to errors committed by the healthcare team @,
highlighting a crucial gap that must be addressed

through robust training frameworks.

Based on this perspective, nursing education
must systemically prepare students and new
graduates to rapidly detect early signs and symptoms
of clinically declining patients so that preventable
risks are mitigated. To address this issue, SBE
has emerged as an essential strategy, creating a
controlled environment that protects patient safety
while simultaneously permitting learners to exercise
critical ~ decision-making and problem-solving
skills @. This serves as a concrete bridge between
theory and practice, which has remained a persistent
challenge in nursing education for decades.
Furthermore, simulation experiences equip nursing
students with the practical skills required to deliver

high-quality patient care (3.

While the advantages of SBE are well-documented
globally, the current literature is deprived of a deep
exploration into intensive, multidimensional stroke
simulations, particularly for final-year nursing
interns within the Indian healthcare context. Most
notable is the distinct research gap regarding
simulations that combine complex neurological
manifestations using standardized patients while
integrating the emotional domain, such as interacting
with grieving families. This study addresses that void
by evaluating how Simulation-Based Learning (SBL)
impacts knowledge, self-confidence, and overall
satisfaction among nursing interns. By incorporating
both the technical and psychosocial complexities
of acute stroke management, this research aims
to establish a framework for improving intern
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preparedness and alleviating human-factor delays in
critical, time-sensitive stroke care.

Objectives

1. To determine the effectiveness of simulation-
based learning on self-confidence, satisfaction,
and knowledge

acquisition among

undergraduate nursing students.

2. To explore the relationship between self-
confidence, satisfaction, and knowledge among
undergraduate nursing students.

Operational Definitions

Refers to the
understanding and

* Knowledge
objective

Acquisition:
theoretical
mastery of acute stroke assessment and
management protocols.

* Self-Confidence: Defined as the students” self-
perceived clinical competence and readiness
to perform critical interventions during a
stroke emergency.

» Satisfaction: Refers to the learners’ subjective
evaluation of the relevance and instructional
effectiveness of the simulation.

Methodology
Study Design

This
experimental, single-group pre-test-post-test design

study wutilized a quantitative, quasi-
to evaluate the impact of simulation-based learning

on nursing interns.
Study Setting and Population

The research was carried out at the Chirayu
Medical College and Hospital Simulation Centre,
Bhopal, India. The target population comprised final-
year B.Sc. Nursing interns enrolled at the Chirayu
College of Nursing.

Sampling Procedure

A total enumerative sampling method was
adopted, soliciting the entire available final-year

interns. This method was specifically chosen to

eliminate selection bias and ensure complete
representation resulting in a final sample size of
53 participants. The inclusion criteria required
participants to be B.Sc. Nursing interns pursuing
their final year of study. To prevent information
contamination between participants and protect
the internal validity of the study, the entire
intervention was completed within a single day in
2023. The layout of the simulation centre was used
to physically isolate groups, ensuring that students
who completed the scenario could not interact with

those waiting.
Study Instrument and Validation Process

Data were gathered using a comprehensive four-
part data collection instrument:

1. Part I: Comprised of participants demographic
data.

2. PartsII & III (NLN Scales): Utilized standardized
instruments from the National League for
Nursing (NLN) @9. This included an 8-item
Self-confidence scale and a 5-item Satisfaction
scale. Both instruments used a 5-point Likert
scale. Self-confidence scores were categorized
as high (30+), moderate (20-29), and low
(below 20).

3. Part IV: Consisted of a 5-item multiple-choice
questionnaire focused on the specific clinical
knowledge required for the stroke simulation
scenario, developed by the investigators and
content-validated by experts.

Intervention

The 53 eligible interns were organized into six
small groups (five groups of nine students and one
group of eight students). To prevent pre-exposure
to scenario, individual roles including physicians,
nurses, and observers were briefed in separate rooms.
Each group underwent a continuous 60-minute
simulation experience structured into four distinct,
sequential stages(Fig.1):
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Figure 1: Sequential stages of simulation experience

Stage 1: Pre-briefing (10 minutes): Focused on
simulation centre orientation, equipment usage
guidelines, and establishing a safe psychological
environment for active learning.

Stage 2: Scenario Implementation (20-25 minutes):
Participants actively engaged in acute stroke
management. High clinical realism was achieved
using a Registered Nurse enacted as standardized
patient, who followed a scripted presentation
displaying left-sided hemiplegia, facial palsy, and
unilateral neglect.

Stage 3: Structured Debriefing (25-30 minutes):
Facilitated by the
investigators. This phase allowed for deep reflective

immediately post-scenario

practice, observer feedback, and the clarification of
vital clinical parameters.

Stage 4: Post-intervention Assessment: A post-test
was administered in a dedicated area before students
exited the simulation centre, using the exact same
tools as the pre-test.

Ethical Concerns

ethical
granted by the Research Advisory Committee
of the institution (Reference no.8305b/CCON/
PO/2023 dated 10.04.2023). Prior to data collection,
all potential participants received a comprehensive

Institutional approval was formally

overview of the objectives of the study. Written
informed consent was obtained from each intern,
explicitly emphasizing that participation was entirely
voluntary. Refusal to provide consent or choose
not to participate was handled strictly as an ethical
requirement of autonomy rather than a clinical
exclusion criterion, ensuring that no academic or

personal penalties applied to any student. Participant
anonymity and data confidentiality were strictly
maintained throughout.

Data Analysis

Quantitative data were processed and analyzed
via descriptive and inferential statistics using SPSS
version 20 software.

Results

Table
acteristics of the participants. The mean age was

1 describes socio-demographic char-
approximately 22 years and predominantly they
were females (66%) and all participants had prior
exposure to simulation training. Further, they self-
reported that Lecture cum Discussion (58.5%) was

the best teaching method.

Table 1. Socio-demographic Profile of the
Participants
(N=53)
Demographic Variables Frequency (%)
Age (Years) [Mean * SD] 2211 +£0.67
21 9 (17.0)
22 29(54.7)
23 15(28.3)
Gender
Male 18(34.0)
Female 35 (66.0)
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Best teaching method
Program reported
B.Sc Nursing, IV year 53 (100) Lecture + Discussion 31 (58.5)
Attended Simulation-based Class Simulation 13 (245)
Lecture + Demonstration 9 (17.0)
Yes 53 (100)
Table 2 demonstrates pretest statistics that were
No 0(0.0) uniformly low baseline scores across all domains
with mean percentage ranging between 32.5% and
38.1%.
Table 2. Descriptive Statistics of variables among the participants in pretest
N=53
Variables Mean SD Mean% Median Range
Knowledge 1.906 1.097 38.1% 2 0-4
Self-confidence 12.98 2.325 32.5% 13 9-20
Satisfaction 33.15 4.426 36.8% 32 26 - 45
Debrief and Reflection 16.64 2.994 37.0% 16 11-24
Clinical Reasoning 9.358 1.665 37.4% 9 7-14
Clinical Learning 7.151 1.725 35.8% 7 4-12

Paired t- tests revealed highly significant post intervention improvement (p < 0.001) in all core outcomes,
demonstrating substantial gains in objective knowledge, self-confidence and satisfaction (Table 3)

Table 3. Effectiveness of Simulation-Based Learning on Core Outcomes (N=53)

Core outcomes Mean SD % Change t- value p- value
Knowledge
Pre- test 12.98 2.32

168.2% 29.10 <0.001
Post test 34.81 4.21
Self confidence
Pre- test 1.91 1.09

151.8% 19.61 <0.001
Post test 4.81 0.39
Satisfaction
Pre- test 33.15 442

135.9% 50.60 <0.001
Post test 78.21 6.31
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Bivariate Pearson correlation analysis indicated
a weak, statistically significant positive relationship
between Dbaseline self-confidence and student
satisfaction (r = 0.281, p = 0.042). No statistically

significant correlations were observed between
baseline knowledge and self-confidence (r = 0.203,
p = 0.145) and between knowledge and satisfaction
(r=0.070, p = 0.617) (Table 4).

Table 4: Correlation Matrix between Core Variables (N=53)

Core variables Mean SD r p- value
Knowledge 1.90 1.09

0.203 0.145
Self-confidence 12.98 232
Knowledge 1.90 1.09

0.070 0.617
Satisfaction 33.15 4.42
Self-confidence 12.98 232

0.281 0.042*
Satisfaction 33.15 4.42

Discussion maximize clinical engagement and optimize

The overwhelming global disruption caused
by the COVID-19 pandemic necessitated a funda-
mental renovation of nursing pedagogy. With
traditional, direct patient contact truncated to
ensure student and patient safety, nurse educators
were forced to identify innovative alternatives
to meet crucial educational milestones. This shift
emphasized the imperative for academic institutions
to remain at the spearhead of Simulation-
Based Learning (SBL). As a consequence, this
study evaluated the impact of SBL to establish a
data-driven foundation for refining institutional
training policies.

Our results confirm that SBL
both
Post-intervention

significantly

strengthens student self-confidence and

satisfaction. scores  showed
a marked improvement in self-confidence (34.81)
compared to baseline (12.98). Likewise, student
satisfaction rose sharply following the intervention
(78.21) compared to the pre-test (33.15). These
outcomes align closely with established nursing
literature, which strongly advocates for the integration

of structured simulation into core curricula to

learning outcomes @7 1819,

Interestingly, while a significant correlation
was identified between participant confidence and
satisfaction, the relationship between objective
knowledge acquisition and these self-perceived
metrics was not statistically significant in the baseline
data. These results are conceptually congruent with
the work of Cho and Kim (2023) @, who noted
elevated satisfaction and confidence levels exceeding
42 out of 5 following simulation interventions.
Furthermore, our findings mirror those of Gaspar
and Banayat (2024) @Y, whose participants reported
high average ratings for satisfaction (4.46) and
confidence (4.44). The harmony of these scores
across diverse studies reinforces the role of SBL
as a high-impact pedagogical tool for amplifying
student preparedness. A key driver of these positive
outcomes was the baseline correlation identified
between student satisfaction and their perceived self-
confidence (r = 0.281), suggesting that as learners feel
more supported and satisfied within a controlled
simulation environment, their professional self-
assurance grows. However, the ultimate success of

SBL depends heavily on robust instructional design.
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Furthermore, the findings of the present study
are in line with earlier research that employed
comparable metrics, in relation to the work of
Gaspar and Banayat (2024) @Y, which established a
positive correlation between student self-confidence
and overall satisfaction. Such findings imply that
the deep cognitive and emotional involvement
enhanced by simulation is a prerequisite for
cultivating professional confidence in nursing
the role of SBL as a

foundational teaching strategy was fortified by

learners @. Moreover,
evidence demonstrating student satisfaction and
self-confidence directly correlate with improved
clinical competence *.

Limitations

This study was limited by a single-group, pre-
test-post-test quasi-experimental design and a
localized sample size of 53 participants from a single
institution, which restricts global generalizability.
Because the post-test evaluation was administered
intervention, the

immediately following the

data captures short-term cognitive gains and
psychological responses rather than long-term
retention. This immediate timing may also account
for the lack of baseline correlation observed between
objective knowledge and self-confidence metrics.
Additionally, due to the lack of a true randomized
control group, the study faces inherent causality
constraints; external confounding variables, such
as varying student academic capabilities or prior
exposure to clinical stroke environments, could have

influenced post-intervention scores.
Conclusion

The findings of this study determine that SBL
is a highly effective pedagogical strategy that
significantly strengthens both student satisfaction and
self-confidence. Participants observed that faculty-
tailored simulations matched their specific learning
styles, permitting them to effectively master essential
clinical skills. Nursing educators must prioritize
these structural characteristics and evidence-based
practices in their simulation designs to optimize
SBL. Our findings highlight that four core elements

collaboration, active support, high expectations,
and diverse learning pathways are most strongly
associated with positive student outcomes.

Beyond academic benefits, these findings offer
a framework for meaningful institutional and
educational reform. To bridge the theory-practice
gap and augment teaching beyond classrooms,
simulation must be structurally intertwined within
the nursing education framework. This integration
helps  systematically incorporate psychosocial
elements, communication, and team dynamics,
which boosts overall intern readiness and mitigates

acute clinical risks.
Policy Implications and Recommendations

At a policy level, these outcomes advocate for
a mandatory curriculum overhaul by nursing
high-fidelity
simulation hours as a standard prerequisite for

governing councils to formalize

undergraduate licensing. Educational policies
should mandate structured training and certification
pathways for nursing faculty to ensure proficiency
in running debriefing sessions, which are essential
to maximize learner satisfaction. Additionally,
future nursing education research should prioritize
randomized controlled trials (RCTs) utilizing larger,
multi-centric sample sizes across diverse regional
backgrounds to establish generalizable benchmarks

and confirm long-term knowledge retention.

Source of Funding: This research received no
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Conflict of Interest: None.

References

1. Feigin VL, Brainin M, Norrving B. World Stroke
Organization: Global Stroke Fact Sheet 2022. Int J
Stroke. 2022; 17:18-29

2. Office for National Statistics Deaths registered in
England and Wales: 2022. (2023).

3. Lowe D, Powell J: National Stroke Service Model:
Integrated Stroke Delivery Networks. National Health
Service, London; 2021.

4. Aljuwaiser S, Abdel-Fattah AR, Brown C, Kane
L, Cooper J, Mostafa A. Evaluating the effects



International Journal of Nursing Education / Vol 18 No. 4, October - December 2026 70

10.

11.

12.

13.

14.

of simulation training on stroke thrombolysis: a
systematic review and meta-analysis. Adv Simul.
2024; 9:11.

Saver JL: Time is brain - quantified. Stroke. 2006,
37:263-266.

Kim, JG, Park, JH, Shin, SJ. Effectiveness of simulation-
based nursing education depending on fidelity; A
meta-analysis. BMC Medical Education. 2016; 16, 152

Gillan, PC, Jeong, S, van der Riet, P]. End of life
care simulation: A review of the literature. Nurse
Education Today. 2014; 34,766-774.

Jeffries, P. (2012). Simulation in nursing education:
From conceptualization to evaluation (2nd ed.). New
York, NY: National League for Nursing.

Guarda SNFd, Santos JPS, Reis MSM. Realistic
simulation is associated with healthcare professionals’
increased self-perception of confidence in providing
acute stroke care: a before-after controlled study. Arq
Neuro-Psiquiatr 2021; 79(1):2-7.

Hung YC, Chen LC, Liu HY. Evaluating the effects of
high-fidelity simulation training on nursing students
stroke care knowledge, self-confidence and clinical
competence: a randomized controlled trial. J] Nurs
Scholarsh. 2024; 56(2): 188-197

Owolabi MO, Thrift AG, Martins S. The state of stroke
services across the globe: report of World Stroke
Organization-World Health Organization surveys.
Int J Stroke. 2021;16(8):889-901.

Jarva E, Mikkonen K, Tuomikoski AM. Healthcare
professionals’ competence in stroke care pathways:
a mixed-methods systematic review. ] Clin Nurs.
2021;30(9-10):1206-1235.

Al shammari MH, Mital DP. Medical Errors in Saudi
Arabia: Understanding the Pattern and Associated

Financial Cost. International Journal of Medical
Engineering and Informatics.2016; 8(1): 41-48.

Unver V, Tastan S, Akbayrak N. Medication Errors:
Perspectives of Newly Graduated and Experienced

15.

16.

17.

18.

19.

20.

21.

22.

23.

Nurses, International Journal of Nursing Practice.
2012; 118: 317-324.

Harder N. The Value of Simulation in Health Care:
The Obvious, the Tangential, and the Obscure. Clinical
Simulation in Nursing. 2018; 15: 73-74.

Jeffries, PR, Rizzolo MA. Designing and implementing
models for the innovative use of simulation: a final
report. National League for Nursing/ Laerdal
Medical.2006.

Ahmed ES, Hassan AM, Mehany MM. Effect of
simulation on critical thinking, satisfaction and
self-confidence of nursing students during care of
pneumonic child. Int ] Adv Res Nurs. 2019; 2(1):
131-137.

Demirtas A, Guvenc G, Aslan O, Unver V, Basak
T, Kaya C. Effectiveness of simulation-based
cardiopulmonary resuscitation training programs on
fourth-year nursing students. Australasian Emergency
Care. 2021; 24(1):4-10.

Kaliyaperumal R, Raman V, LS K. Satisfaction and
self-confidence of nursing students with simulation
teaching. Int ] Health Sci Res. 2021;11 (2):44-50.

Cho, M K, Kim, M Y. Factors associated with student
satisfaction and self-confidence in simulation learning
among nursing students in Korea. Healthcare, 2023;
11, 1060.

Gaspar, AD, Banayat, AC. Undergraduate student
nurses’ satisfaction, self-confidence, and perception
of high-fidelity simulation-based learning on critically
11l patients. Acta Medica Philippina. 2024; 58, 110-117.

Albagawi, B, Grande, RAN, Berdida, DJE, Raguindin,
SM., Al Abd, AMA. Correlations and predictors of
nursing simulation among Saudi students. Nursing
Forum, 2021; 56, 746-753

Tong, LK, Li, YY, Au, ML, Ng, WI, Wang, SC, Liu, Y,
Shen,Y, Zhong, L, Qiu, X. The effects of simulation-
based education on undergraduate nursing students’

competences: A multicenter randomized controlled
trial. BMC Nursing. 2024;17:400.



Original Article DOI https:/ /doi.org/10.37506/ 6j594760

Factors Predicting Hypertensive Disorders in Pregnant Women

!Sununta Youngwanichsetha, ’Khuanjai Teeintong, *Nithinan Sirabaramisith

tAssociate Professor, School of Nursing, Eastern Asia University, Rangsit, Thanyaburi, Pathum Thani,
Thailand, Lecturer, School of Nursing, Eastern Asia University, Rangsit, Thanyaburi, Pathum Thani,
Thailand, 3Professional Nurse, Pathumthani Hospital, Pathun Thani, Thailand

How to cite this article: Sununta Youngwanichsetha, Khuanjai Teeintong, Nithinan Sirabaramisith. Factors
Predicting Hypertensive Disorders in Pregnant Women. International Journal of Nursing Education / Vol 18 No. 4,
October - December 2026

Abstract

Background: Hypertensive disorders during pregnancy is increasing among pregnant women worldwide. Two main
risk factors were genetic factors and unhealthy behaviors. Limited research evidences could explain the predicting factors
related to health behaviors.

Methods: This descriptive analytic research aimed to examine factors predicting the development of hypertensive
disorders among pregnant women. Studied sample was pregnant women attended antenatal care services in Pathumthani
hospital, Thailand. One hundred and forty pregnant women at 20-36 weeks of gestation were recruited using purposive
sampling and systematic random sampling. Data were collected using health behavior questionnaire and medical records.

Binary logistic regression was used to analyze the data.

Results: Three significant predictive factors for the development of hypertensive disorders among Thai pregnant women
were: 1) total risk scores of personal data, dietary patterns and exercise (odd ratio 2.076, 95% CI 1.516, 2.842), 2) excessive
gestational weight gain (odd ratio 2.076, 95% CI 1.516, 2.842), and 3) gestational diabetes mellitus (odd ratio 1.614, 95% CI
1.284, 2.028), p <.01.

Conclusion: Assessment of dietary pattern, early detection and monitoring of excessive gestational weight gain,
gestational diabetes could be used to predict the development of hypertensive disorders. These findings should be used to

design effective intervention to prevent and reduce hypertensive disorders among pregnant women.
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Introduction

Hypertensive disorders during pregnancy are
increasing global concern because of leading causes
of maternal and fetal morbidity and mortality.
It is considered the significance health problem
among pregnant women worldwide. Given that
it is among the top three direct causes of maternal
death. Globally, it is estimated that the prevalence of
hypertensive disorders is 5%-10% among pregnant
women. The prevalence had varying rates across
regions. The African region reported the highest
prevalence of 22.20%. The American and Western
Pacific region had the rates of 8.04%. The European
region had intermediate rates of 5.90%. The Eastern
Mediterranean region reported the lowest rates of
5.10%". Definition and classification of hypertensive
disorders of pregnancy can be summarized into
two groups: chronic hypertension and gestational
hypertension. The main criteria of diagnosis are
systolic blood pressure of 140 mmHg and diastolic
blood pressure of 90 mmHg or higher. Hypertension
developed before pregnancy and in the first 20 weeks
of gestation is classified as chronic hypertension
(Socol et al., 2024). Gestational hypertension is more
likely to develop after 20 weeks of gestation. Both
chronic hypertension and gestational hypertension
can progress to severe pathophysiology, preeclampsia
and eclampsia, related to the disposing risk
factors. Previous research reported that 3.7-4.5% of
pregnancy complicated by preeclampsia in southeast
Asia region®.

Preeclampsia can be categorized into two
classes: preeclampsia without severe features and
preeclampsia with severe features®. Its severe
features include systolic blood pressure of 160
mmHg, diastolic blood pressure of 110 mmHg or
higher, neurovascular and

organ  dysfunction.

The most common manifestations  are
headache, visual disturbance, impaired hepatic
function, renal insufficiency, thrombocytopenia,
and pulmonary edema. Finally, severe features
gradually develop HELLP syndrome, hemolytic,
elevated liver enzyme, and low platelet, and
eclampsia*.These pathophysiological symptoms
have impacts on pregnancy and the development

of the fetus due to endothelial cell dysfunction

and uteroplacental deficiency. Pregnant women
complicated by hypertensive disorders are at higher
risk for pregnancy complications and adverse
perinatal outcomes. Maternal effects include abortion,
preterm labor, abruptio placenta, postpartum
death®.

Adverse perinatal outcomes are small for gestational

hemorrhage, eclampsia, and maternal
age, low birth weight, preterm birth, fetal distress,

birth asphyxia, stillbirth, and neonatal death®.

Previous research revealed that known risk
factors associated with hypertensive disorders
of pregnancy are genetic risk factors and cardio-
metabolic risk factors. Genetic risk factors include
familial history of hypertension which 19 genome
loci affecting blood pressure traits, kidney function,
maintenance of proteostasis in pregnancy serum,
the development of placenta, and remodeling of
uterine spiral arteries’. Cardiometabolic risk factors
are maternal age, pre-pregnancy body mass index,
gestational weight gain, and diabetes®. Pregnant
women with advanced maternal age over 35 years
are more likely to develop hypertensive disorders
due to cumulative of risk factors. The prevalence
of hypertensive disorders among pregnant women
with overweight and obesity are 17.50% to 22.20%°.

In addition, cardiometabolic health also affects
the development of hypertensive disorders during
pregnancy due to systemic vascular inflammation,
impaired vasodilation, reduction in vascular
integrity. These cardiovascular manifestations are
associated with unhealthy behaviors such as con-
sumptions of foods containing trans fatty acids,
saturated fat, sodium, smoking, alcohol drinking,
and lack of exercise'. Prior research reported that
digested fructose would be metabolized only in liver
cells, fatty acid and then low-density lipoprotein
cholesterol were produced. In addition, overweight
and obesity, dyslipidemia, hyperglycemia, and
hyperinsulinemia are the risk factors for develop-
ment of hypertension'. Atherosclerosis develops
in case of dyslipidemia, elevated of triglycerides,
very low-density lipoprotein-cholesterol, and
total cholesterol'. The main pathophysiology of
hypertensive disorders are endothelial dysfunction

and atherosclerosis. Endothelial cell dysfunction
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occurs because of raising of oxidative stress,
vessel inflammation, decreasing of nitric oxide,
and vasoconstriction. Arterial endothelial cells
play a vital role in the regulation of vascular tone
through synthesis and release of contracting and
relaxing substances such as nitric oxide, endothelin,
thromboxane, and angiotensin. Nitric oxide is a
powerful blood pressure lowering vasodilator, that
is generated by endothelial nitric oxide synthase
(eNOS)™.  Endothelin-1,
angiotensin II are vasoconstrictor substances that
endothelial

pregnant women with overweight,

thromboxane A2, and
are produced by vascular cells™.
Moreover,
obesity, and diabetes are more likely to develop
hypertensive disorders because of sharing these risk
factors®.

Prior research evidences revealed that

hypertensive disorders during pregnancy can
be prevented by reducing unhealthy behaviors,
modification of healthy dietary patterns and regular
exercise. However, evidences of known risk factors
predicting hypertensive disorders is limited.
Knowing additional risk factors would be helpful to
promote self-management to prevent hypertensive
complications among pregnant women. This study
aimed to explore typical risk factors of hypertensive
disorders among Thai pregnant women in
order to suggest some additional implications for
health care providers and nursing education aiming
to promote preventive behaviors and reduce the
incidence of hypertensive disorders among pregnant
women. The development of hypertensive disorders,
maternal and fetal complications are considered
preventable through pre-pregnancy health pro-
motion, early detection, and concise management
during pregnancy. Pre-pregnancy health promotion
can be achieved by understanding of its known
typical risk factors. Despite the growing acknow-
ledgement of the development of hypertensive
disorders during pregnancy, clearly understanding
specific etiology remains limited. This gap in
knowledge can hinder effective preventable
strategies and the formulation of maternal health care
policies. There is an urgent need for comprehensive

research in this area.

Materials and Methods
Study Design and Setting

Cross-sectional analytic research was designed to
examine the predicting factors for the development
of hypertensive disorders among pregnant women
in this study. It was conducted in Pathumthani
hospital, Thailand. The study setting was tertiary
care and referral center of pregnant women with
high risk and complications. Inclusion criteria for
participant recruitment were: 1) aged 18 years and
above, 2) had 20-36 weeks of gestation, and 3) had
no other severe complications. Exclusion criteria
were: 1) showed development of preeclampsia with
severe features, 2) refused to participate in the study.

Study Sample

The required sample size was calculated using
expected proportion (p) from the previous study
reported that hypertensive disorders affect 5% to
10% of all pregnancy'. Therefore, the proportion
used in the formular was 10% (p=0.1). The desired
95% confidence level was used to calculate the
sample size. Acceptance margin of error (d) was
0.05. The formular for sample size calculation was
N=Z? [p (1-p) /d’. The calculated sample size
was 138.29. As a result, one hundred and forty
subjects at 20-36 weeks of gestation were recruited
using purposive sampling and systematic random
sampling. Firstly, pregnant women at 20-36 weeks
of gestation were approached because hypertensive
disorders were more likely to develop during
this period of pregnancy. Secondly, the eligible
participants were obtained using systematic random
sampling through every second cases from antenatal
list book.

Description of the Tool

Data were collected wusing health behavior
questionnaire comprising 3 parts: Demographics,
pregnancy and childbirth histories, dietary and
exercise focused

patterns.  Dietary  patterns

on overconsumption of foods and drinks
containing high fructose trans-fat, animal fat, and

sodium. The total risk scores could be 1-20. It was
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classified into four groups: Low risk (1-5), moderate
risk (6-10), high risk (11-15), and very high risk
(16-20). The index of item-objective congruence
validity was 0.75 and Cronbach’s alpha coefficient
of reliability was 0.85.

Data Collection Process

Potential participants were approached and
invited to join the study during attending antenatal
Data

informed consent. The health behavior

visit. were collected after obtaining
written
questionnaire was distributed to pregnant women

who met the inclusion  criteria  during
attending for antenatal services from March to
2024. Then, the

hypertensive disorders was recorded from medical

December, development of

diagnosis.
Ethical Concerns

This
Review Board of Eastern Asia University, No
SN2565-42, March 20, 2024. Participant’s rights and

privacy were protected during data collection and

study was approved by Institutional

management of data.
Data Analysis

Descriptive data were analyzed using frequency,

percentage, mean and standard deviation.
Binary logistic regression with enter method was
used to analyze predictive variables of the total risk
scores for the

development of hypertensive

disorders among pregnant women.
Results

Thai
study aged 18-40 years. Most of them were

pregnant women participated in this
educated at vocational/diploma level, working
in office or business and had adequate income.
The char-acteristics of participants, pregnancy and
childbirth histories was presented (Table 1,
Table 2, and Table 3). The risk factors included
dietary patterns and regular exercise. Dietary

patterns were intake of fructose beverages

and foods containing high in trans-fat, animal
fat, and Most of the studied
participants had moderate risk (26.42%) and
high risk (30.00%). Total risk factor scores for the
disorders

sodium.

development of hypertensive were
presented in Table 4. Three significant predictive
variables for development of hypertensive
disorders among Thai pregnant women were total
risk scores of dietary patterns and exercise (odd
ratio 2.076, 95% Cl 1.516, 2.842),
gestational weight gain (odd ratio 1.307, 95% CI
1.193, 1.431), and gestational diabetes mellitus (odd
ratio 1.614, 95% CI 1.284, 2.028), p<.01. (Table 5)

as follows.

excessive

Table 1. Participants’ characteristics were
classi ied by personal data

Personal data Frequency | Percentage
1. Age (Year)

18-20 12 8.57
21-35 108 77.14
36-40 20 14.28
2. Educational level

Bachelor degree 52 37.15
Vocational/ Diploma 88 62.85
3. Occupational

Official / Business 92 65.42
Self-employed 48 34.28
4. Income (Baht)

10,000-20,000 44 31.42
20,001-50,000 75 53.58
>50,000 21 15.00
Total 140 100.00
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Table 2. Participants’ characteristics were classified by pregnancy and childbirth histories

Pregnancy and childbirth histories Frequency Percentage
1. Gravidity
First pregnancy 45 32.14
Second-third 92 65.72
Fourth-fifth 3 2.14
2. Abortion
None 112 80.00
History of previous abortion 28 20.00
3. Childbirth
Nulliparous 48 34.28
Multiparous 92 65.72
4. Preterm birth
None 124 88.58
History of preterm birth 16 11.42

5. Giving birth of >4,000 g newborn

None 136 97.14

History of giving birth of >4,000 g newborn 4 2.86
7. Giving birth of 2,500 g newborn

None 132 94.28

History of giving birth of 2,500 g newborn 8 5.72
8. Giving birth of newborn with congenital anomalies or stillbirth

None 134 95.72

History of giving birth of stillbirth 6 428
9. Family history of diabetes

None 95 67.85

Family history of diabetes 45 32.15

Total 140 100.00

Table 3. Participants’ characteristics were classified by risk factors

Risk factors Frequency Percentage

1. Beverages containing fructose

Yes 85 60.00

No 55 40.00
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2. Foods containing trans-fat

Yes 68 48.57

No 72 51.43

3. Foods containing animal fat

Yes 56 40.00

No 84 60.00

4. Foods containing high in sodium

Yes 65 46.43

No 75 53.57

5. Regular exercise

Yes 42 30.00

No 98 70.00

6. Excessive gestational weight gain

Yes 44 31.43

No 96 68.57

7. Gestational diabetes mellitus

Yes 33 23.56
No 107 76.44
Total 140 100.00

Table 4. Participants’ characteristics were classified by Total risk factor scores of dietary
patterns and exercise

Total risk factor scores Frequency Percentage
1-5 61 43.58
6-10 37 26.42
11-15 42 30.00
16-20 - -

Total 140 100.00




International Journal of Nursing Education / Vol 18 No. 4, October - December 2026 77

Table 5. Predictive variables for development of hypertensive disorders among Thai pregnant women

Predictive variable Hypertensive disorders 0dd 95% CI
Yes (n, %) No (n, %) p-value ratio Lower Upper
39 101
(27.86) (72.14)
1. Total risk scores 000 2076 1516 2,842
2. Excessive gestational
oUVES 000 | 1307 | 1193 1431

weight gain
3. Gestational diabetes .000 1.614 1.284 2.028

mellitus

Discussion Overconsumption of bakery foods containing

The incidence of hypertensive disorders among
pregnant women participated in this study was
27.86% due to the tertiary and referral center of the
study setting. The global incidence of hypertensive
disorders of 204 countries reported in Scientific
Report, 2025 was increasing from 15.24% in 1990 to
48.7% in 2021". The total risk scores of dietary patterns
and exercise including overconsumption of foods
and beverages containing high in fructose, trans-
fat, animal fat, sodium and lack of regular exercise
could predict the development of hypertensive
disorders among Thai pregnant women. This finding
was supported by the previous research reports
that most of beverages contain high-fructose corn
syrup and sucrose (glucose and fructose). Intake of
sweetened drinks for a long period was associated
with oxidative stress, pre-inflammatory stage,
endothelial cell dysfunction, and vasoconstriction
resulting in the development of hypertensive
disorders® ®.In addition, arterial endothelial cell
released vasoconstrictor substances that included
endothelin-1, thromboxane A2, and angiotensin II.
Moreover, high intake of fructose has been shown to
diminish the production of nitric oxide, vasodilator
substance, of endothelial cell produced. As a result,
hypertensive disorders developed (Siddiqui, Rossi,
2024). In addition, excessive fructoseintake behaviors
could induce dyslipidemia, elevated triglycerides,
lipogenesis, leptin resistance, insulin resistance,
visceral obesity, result in excessive gestational weight
gain and development of gestational diabetes’.

Trans-fat are more likely to develop dyslipidemia
which was the leading cause of atherosclerosis and
hypertensive disorders’®. High consumption of
animal fat particularly saturated fat from red meat,
processed meat, and butter, is associated with an
increased risk of thickening of arterial vessels and
high blood pressure. In addition, intake of foods
high in animal fat were considered to be the risk
factors of increasing of subcutaneous fat, visceral fat,
overweight and obesity which are additional known
risk factors of high blood pressure. Moreover,
consumption of foods containing high in sodium
including sodium chloride, sodium bicarbonate,
sodium glutamate, were reported to be the risk factor
for the development of hypertension because of
increasing of sodium and water retention in vascular
circulation”. These unhealthy dietary patterns were
associated with pre-pregnancy overweight, obesity,
and excess gestational weight gain which could
increase the risk for development of hypertensive
disorders?.

Pregnant women who gained gestational
weight more than recommendation of Institute of
Medicine (11.5-16.0 kg) are more likely to develop
hypertensive disorders®. In this study, 31.43%
of pregnant women developed hypertensive
disorders had excessive gestational weight gain.
It was supported by previous research evidences
revealed that excessive gestation weight gain leads
to abdominal obesity, endothelial cell dysfunction,

and cardiometabolic risk® 2. Moreover, excessive
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gestational weight gain was associated with the
development of gestational diabetes®. Thirty-three
(23.56%) of pregnant women with hypertensive
disorders participated in this study also developed
diabetes
factors that include hyperglycemia, dyslipidemia,
endothelial

gestational because of sharing risk

insulin resistance, and arterial
dysfunction® %.

Conclusion

Hypertensive  disorders among  pregnant
women including chronic hypertension, gestational
hypertension, = preeclampsia  without  severe
features, and preeclampsia with severe features
would share similar risk factors depending on
the duration, dosage of exposures and severity
of its pathophysiology. The findings of this study
revealed that three risk factors could predict the
development of hypertensive disorders among
pregnant women that included the total risk scores
of dietary pattern and exercise, excessive gestational
weight gain, and gestational diabetes. Promoting of
healthy dietary intake by avoiding consumption of
beverage containing fructose could be suggested.
Excessive gestational weight gain and gestational
diabetes were associated with the development of
hypertensive disorders among pregnant women.
Therefore, effective interventions, modification
of healthy dietary pattern and lifestyle, should be
designed to prevent excessive gestational weight
gain and gestational diabetes. As a result, the de-
velopment of hypertensive disorders and its
complications among pregnant women could be
minimized. These findings should be integrated
into nursing education and practice, maternal-child

nursing and Midwifery, particularly in antenatal care.
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Abstract

Background of the Study: Information, Education, and Communication (IEC) materials play a crucial role in promoting
behavioral change by increasing awareness about important health issues. In India, suicide is a leading cause of death
among individuals aged 15-39 years, emphasizing the urgent need for effective awareness and prevention strategies,

especially among adolescents.

Aim of the Study: The study aimed to evaluate the effectiveness of an IEC program on knowledge regarding suicide
and its prevention among adolescents, and to determine the association between post-test knowledge levels and selected

socio-demographic variables.

Methodology: A quasi-experimental one-group pre-test and post-test design was adopted for the study. The research
was conducted among 50 adolescent students selected through simple random sampling from two higher secondary
colleges in Cuttack, Odisha. A structured questionnaire comprising 30 multiple-choice questions was used to assess
knowledge. A pilot study was conducted to ensure feasibility. The pre-test was administered prior to the IEC intervention,
followed by a post-test after one week. Ethical clearance and informed consent were obtained. Data were analyzed using
SPSS version 21, applying both descriptive and inferential statistics.

Results: The findings showed a significant improvement in knowledge levels following the IEC intervention. The mean
pre-test score was 6.82 (SD = 4.93), which increased to 21.30 (SD = 4.31) in the post-test. The mean difference of 14.48
was statistically significant (t = 16.5, p <0.001). A significant association was also found between post-test knowledge and

selected socio-demographic variables.

Conclusion: The IEC program was highly effective in enhancing adolescents' knowledge regarding suicide and its
prevention. The study highlights the importance of implementing structured awareness programs in educational settings

to address knowledge gaps and promote mental health.
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Introduction

In the United States, suicide ranks as the second
leading cause of death among individuals aged
10 to 34.MSuicide is a serious mental health issue
worldwide, affecting people of all ages. Although
children and teens have lower suicide rates than
older people, it is the third leading cause of death
for those aged 15 to 19.@Boys generally have higher
suicide rates than girls globally, but in countries like
Bangladesh, China, India, and Nepal, more girls die
from suicide than boys. Over the years, the overall
suicide rates among teens have gone down. However,
there have been increases in South East Asia and
South America during the same period.®

Over the past 15 years, the incidence of suicidal
behaviors among youth has steadily risen, a trend
that has only accelerated during the COVID-19
pandemic.®This ongoing increase places a significant
burden on mental health services, necessitating
substantial advancements in both risk detection and
intervention delivery to mitigate this risk.®There
are numerous reasons why students may choose to
end their lives prematurely, such as experiencing
depression due to a troubled relationship, facing
family issues, or being subjected to bullying at
school. Globally, suicide ranks as the tenth leading
cause of death.®

third  of
experiencing suicidal ideation ultimately proceed

Approximately  one individuals
to attempt suicide. Furthermore, more than 60% of
those who die by suicide have sought medical care
within the month preceding their death, with 34%
doing so within the week prior, and 8.5% on the same
day. Consequently, presentations to the emergency
department involving suicidal thoughts must be
recognized as critical opportunities for effective
suicide prevention.?”

Suicidal behaviours among Indian adolescents
are common but poorly measured. Previous suicide
attempts are known to be a strong predictor of
future suicide risk. Suicidal behaviours are generally
regarded to be on a continuum, beginning with
passive death wishes or suicidal ideation, proceeding
to the development of detailed plans, and ending

with suicide attempts. Adolescent suicide behaviours
globally are, in many instances, impulsive and
may not always be related with underlying mental
health
acknowledged that suicide behaviour in childhood

conditions. Furthermore, it is widely
and adolescence can result in recurrent comparable
acts or attempts in later life, highlighting the
pressing need for intervention by mental health

specialists.®10

Prompt identification of at-risk youth is crucial
for implementing timely treatments to mitigate
suicide risk. Nonetheless, teenagers in distress
or contemplating suicide frequently refrain from
seeking assistance, with less than one-third actively
pursuing support. ™ Their hesitance to acknowledge
and reveal their need for assistance early underscores
the necessity of improving risk identification cap-
abilities among those who frequently interact with
teenagers and are strategically placed to intervene
in crises. Since school and home are fundamental
venues for youth development and socialisation,?
parents and teachers are optimal candidates
that facilitate the

recognition of early warning signs of suicidal

to implement interventions
behaviour and enable confident action.’® Family
constitutes an essential source of support and
security for at-risk adolescents, particularly through
parental ties.(¥

Suicide is a critical global public health issue,
leading to approximately 800,000 deaths each year,
with 77% of these fatalities occurring in low- and
middle-income countries (LMICs).® It is the fourth
leading cause of death among young people aged
15 to 29 years. Adolescents are particularly at risk
due to various factors, including academic pressure,
interpersonal conflicts, identity development, and
the transition to adulthood, all of which significantly
affect their mental, emotional, and social well-
being. In countries such as India and Pakistan, these
challenges are further complicated by mental health
stigma, limited access to services, underreporting
of incidents, and cultural barriers to seeking help.
Although adolescents often turn to their peers
for support, these peers often lack the necessary
knowledge and skills to intervene effectively. 19
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Educational programs have been consistently
shown to be an effective strategy for enhancing
suicide prevention knowledge and reducing risk
behaviors among adolescents. A systematic review
of 13 randomized controlled trials (RCTs) indicated
that youth who participated in educational
interventions had a significantly lower risk of
suicide-related behavior (0.31 times) compared to
those who did not participate.!” Another systematic
review of 14 studies on school-based gatekeeper
training demonstrated significant improvements in
gatekeepers' knowledge, attitudes, self-efficacy, and
willingness to intervene.’® An RCT assessing the
Signs of Suicide program showed a notable decrease
in suicide attempts over a 3-month follow-up period.
@ Furthermore, a large-scale RCT of the Youth
Aware of Mental Health (YAM) program, which
involved over 11,110 secondary school students
across 10 European countries, found a 55% reduction
in suicide attempts and a 50% decrease in severe
suicidal ideation at 12 months post-intervention

compared to control groups.®

In light of international evidence underscoring
the success of educational interventions, it is
imperative to address the deficiency of culturally
adapted, rigorously evaluated suicide prevention
programs in South Asian regions, particularly India.
Indian studies have reported suicide as one of the
leading causes of death among youth aged 15-39
years, with increases in suicidal ideation and self-
harm behaviors.?) Dasgupta et al. (2023) developed
IEC brochures for suicide prevention among college
students, identifying knowledge gaps and the need
for awareness materials tailored to Indian youth.®
Recent multi-state implementation research led by
ICMR (2025) emphasized the absence of structured,
evidence-based suicide prevention models in
Indian campuses.®Project SAMA (2025) further
highlighted that India lacks integrated whole-
school mental health approaches, underscoring
the need for culturally adapted interventions for

adolescents. Against this backdrop, amid mental

health challenges in Cuttack, ®this study will assess
the impact of a customized IEC intervention on
enhancing suicide awareness, prevention capabilities,
and mental well-being among adolescents, bridging

this gap in the Indian context.
Aim

This study aims to evaluate the effectiveness of
an Information, Education, and Communication
(IEC)

knowledge of suicide and its prevention within

intervention in improving adolescents’
selected higher secondary education councils in
Cuttack, by comparing pre- and post-intervention
knowledge scores and examining the association
between post-intervention knowledge and selected
socio-demographic variables. It is hypothesized that
adolescents will demonstrate a statistically signi-
ficant increase in knowledge about suicide and its
prevention following the IEC intervention compared
to baseline levels, and that post-intervention
knowledge will be significantly associated with

selected socio-demographic factors.

Methodology
Study Design and Setting

The present study adopted a quantitative
evaluative, quasi-experimental one-group pre-test
and post-test design to assess the effectiveness of
the IEC program. The study was conducted among
adolescent students of Biren Mitra Women’s College
of Higher Secondary Education, Cuttack, Odisha,
which was selected based on feasibility, accessibility,
and willingness of the institution to participate. The
study was carried out over a period of four weeks
from 01 August 2024 to 01 September 2024.

Sampling

The study population consisted of adolescent
students studying in the selected higher secondary
institution at the time of data collection. A simple

random sampling technique was used to select the
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sample. The sample size was 50 students, chosen
based on the study requirements and availability
of eligible participants. Students who met the
inclusion criteria and were present during the data

collection period were considered for participation.
Study Instrument
structured

The data collection tool was a

knowledge questionnaire developed by the
investigator based on an extensive review of
literature and guidance from experts in psychiatric
nursing and pediatric nursing. The instrument
consisted of two main sections: Section A, which
covered demographic variables, and Section B,
which assessed knowledge regarding suicide and
its prevention wusing multiple-choice questions.
The tool was reviewed by subject experts to ensure
content validity, and modifications were made
according to their suggestions. Reliability of the
tool was established through the test-retest method,
and the Karl Pearson correlation coefficient was

reported as 0.84, indicating high reliability.
Intervention Details

The intervention in the study was an IEC
program on suicide and its prevention. The IEC
package was students’

designed to improve

knowledge  through  structured information
delivered in a classroom setting using PowerPoint
presentation. The intervention was administered
after the pre-test, and the post-test was conducted
7 days later to determine the change in knowledge

following exposure to the IEC program.
Data Collection Process

Prior to data collection, formal permission was
obtained from the ethical committee of DRIEMS
University, School of Nursing, and from the
principal of Biren Mitra Women’s College. The

researcher explained the purpose of the study to the
participants and obtained informed consent before
administering the tool. The pre-test was conducted
using a self-report questionnaire, followed by the
IEC intervention, and then the post-test after 7
days. The study followed a structured procedure
to ensure uniformity, confidentiality, and smooth

administration of the data collection process.
Ethical Concerns

Ethical obtained before the
main study, and the researcher ensured that the

approval was

participants” rights were protected throughout the
research process. Confidentiality of the information
collected from the students was maintained,
and anonymity was assured. Participation was
voluntary, and students were informed that they
could withdraw from the study at any time without
penalty. Special attention was given to ensure that
the topic was handled sensitively because it involved

suicide-related knowledge.
Data Analysis

The collected data

descriptive and inferential statistics. Descriptive

were analyzed using
statistics such as frequency, percentage, mean,
and standard deviation were used to summarize
demographic data and knowledge scores. Inferential
statistics, specifically the paired t-test, were used to
determine the effectiveness of the IEC intervention
by comparing pre-test and post-test knowledge
scores. The chi-square test was used to examine the
association between knowledge level and selected
demographic variables. The analysis was carried out
using statistical software IBM Version 25.0 as per
the study plan, and the results were interpreted in

relation to the study objectives.
Results

The study results were presented in the table and
diagrammatic methods after the analysis.
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Table 1. Socio-Demographic Characteristics of the Participants
(n=50)
Socio-Demographic Variable Category Frequency (n) Percentage (%)
Age in Years Below 16 0 0.0
16 -18 46 92.0
18-20 4 8.0
More than 20 0 0.0
Religion Hindu 36 72.0
Muslim 9 18.0
Christian 5 10.0
Place of Residence Rural 37 74.0
Urban 13 26.0
Type of Diet Veg 8 16.0
Non-veg 42 84.0
Type of Family Nuclear 41 82.0
Joint Family 18.0
Extended 0.0
Year of Class +2 1st year 50 100.0
+2 2nd year 0 0.0
Father's Education Primary 8 16.0
education
Secondary 18 36.0
education
Diploma / Degree 24 48.0
Mother's Education Primary 23 46.0
education
Secondary 18 36.0
education
Diploma / Degree 9 18.0
Father's Occupation Worker 8 16.0
Farmer 12.0
Business man 21 42.0
Govt. employee 15 30.0
Mother's Occupation House wife 32 64.0
Private job 11 22.0
Government job 7 14.0
Family Monthly Income Rs 30000 - Rs 36 72.0
50000
Rs 50000 - Rs 1 lac 11 22.0
Rs 1lac - Rs 2 lac 3 6.0
Rs 2 lac and above 0 0.0
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Continue....
Family History of any Mental Illness Yes 1 2.0
No 49 98.0
Previous Experience in Attending Any | Yes 4 8.0
Suicide Awareness Program No 46 92.0
Source of Information Mass Media 5 10.0
Internet 42 84.0
Textbook 3 6.0

Among the 50 adolescents
significant majority were aged between 16 and 18
years (92.0%), identified as Hindu (72.0%), and

lived in rural areas (74.0%). A notable prevalence of

surveyed, a

non-vegetarian dietary habits (84.0%) and nuclear
family structures (82.0%) was evident, with all
participants enrolled in the first year of the +2
program (100.0%). In terms of parental education,
48.0% of fathers possessed a diploma or degree,
whereas 46.0% of mothers had completed only

primary education. The most common occupation
among fathers was business (42.0%), while the
majority of mothers were housewives (64.0%). The
predominant family monthly income fell within the
%30,000-%50,000 range (72.0%). An overwhelming
majority reported no family history of mental illness
(98.0%) and no prior exposure to suicide awareness
programs (92.0%). The internet was identified as the
primary source of information on suicide and its
prevention (84.0%).
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Figure 1: Percentage Distribution of Samples According to Pre-Test Level of Knowledge about suicide and

its prevention among adolescent students at a higher secondary college in Cuttack, Odisha

The figure illustrates pre-test knowledge levels
regarding
adolescent students at a higher secondary college in
Cuttack, Odisha. Results show 78% had inadequate
knowledge, 20% moderate knowledge, and 2%

suicide and its prevention among

adequate knowledge. This distribution indicates a

knowledge deficit in the studied population, with
most students lacking understanding of suicide risk
factors and preventive strategies. These findings
highlight the need for targeted interventions and
awareness programs to enhance health literacy and
prevention measures.
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POST-TEST KNOWLEDGE
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Figure 2: Percentage Distribution of Samples According to Post-Test Level of Knowledge Regarding about

suicide and its prevention among adolescent students at a higher secondary
college in Cuttack, Odisha

The figure shows the post-test distribution of
knowledge regarding suicide and its prevention
among students at a higher secondary college
in Cuttack, Odisha. Results reveal improvement
following the intervention, with 66% of respondents
having knowledge, 34%
knowledge, and 0% in the inadequate category. This

adequate moderate

distribution shows a shift from the pre-test baseline,

highlighting the program’s effectiveness in enhancing
understanding of suicide risk factors, warning
signs, and preventive strategies. The elimination
of inadequate knowledge and predominance of
awareness underscore interventions’ potential to
bridge knowledge gaps, promote mental health
adolescents with suicide

literacy, and equip

prevention competencies.

Table 2. Mean, Mean Difference, Standard Deviation and Paired ‘t’ test Value of Samples
during Pre-test and Post-test

(n =50)
Test Mean Mean Difference Standard Paired ‘t’ test p-value
Deviation
Pre-Test 6.82 14.48 493 16.5 0.007***
Post-Test 21.30 431 (df = 49)

*** Significant at p=value < than 0.05

Table - II indicates that the pretest mean score
was 6.82 with a standard deviation of 4.93, while
the posttest mean score was 21.30 with a standard
deviation of 4.31. The disparity in average score was
14.48.

The computed paired 't' value was 16.5 (with 49
degrees of freedom), exceeding the tabulated value
of 3.46 (P<0.001 level). Consequently, there was a
notable disparity between pre-test and post-
test knowledge levels concerning suicide and its

prevention among adolescent. This disparity was
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attributable to the efficacy of the Information,
Education and Communication Program concerning
suicide and its prevention. Consequently, the
hypothesis (H1) was accepted.

Discussion

The present quasi-experimental study was

conducted to evaluate the effectiveness of

Information, Education and Communication
(IEC) intervention in improving knowledge of
suicide prevention amongst adolescent students of
Cuttack, Odisha. The discussion is concerned with
the main findings relating to baseline knowledge,
effectiveness of the intervention and its association
with socio-demographic variables, interpreted in

light of the national and global literature available.

The findings suggest that most of the
participants in the study were in late adolescence, a
developmental stage that is generally accepted as
a vulnerable period for the onset of mental health
problems and suicidal behaviours. Most of the
participants belonged to the rural background
and nuclear family type, which is consistent with
the usual demographic profile of the participants
observed in similar studies conducted in India,
where mental health information and services are
not easily accessible. Furthermore, disparities in
parental education and poor exposure to mental
health awareness programs point towards deficits
in mental health literacy. Such contextual factors
are in line with Indian and global evidence on the
influence of family environment, educational
background and accessibility of information on
adolescents’ awareness and ability to cope with

mental health issues.

Inadequate knowledge about suicide prevention
was found among participants at the baseline
assessment. This finding is consistent with a number
of national studies that have found poor awareness
and misconceptions about mental health and suicide
among adolescents, especially in school settings
where structured mental health education is often
lacking. Comparable patterns have been identified
worldwide, suggesting that adolescents tend to
lack accurate knowledge and help-seeking attitudes
before specific educational interventions.

The level of knowledge of the participants
showed a marked change with a visible shift from
poor to adequate and moderate levels of knowledge
due to IEC intervention. This suggests the benefits
of structured educational interventions to increase
awareness of suicide prevention. Our findings
corroborate earlier interventional studies done
overseas and in India, which have shown that school-
based educational programs significantly improve
students” knowledge regarding the risk factors,
warning signs and preventive measures of suicide.
Similarly, studies by Miller and Eckert, Johnson
et al. and Patel and Singh reported significant
improvements in knowledge following educational
interventions, supporting the role of IEC approaches
as effective tools in the promotion of adolescent

mental health. %2

The improvement noted is consistent with the
general recommendation of global mental health
organisations that mental health education in
schools may be an important part of early pre-
vention. Adolescence is a critical phase for shaping
attitudes, knowledge and behaviours related to
mental health and timely educational interventions
can help reduce stigma and promote help-seeking
practices.

The study did not find significant association
of baseline knowledge with sociodemographic
variables such as age, gender and socioeconomic
status. This points to a general lack of awareness
of suicide prevention across all demographic
groups. Similar findings have been documented in
international studies. For instance, studies by Lee and
Kim suggest that baseline knowledge deficits exist
regardless of sociodemographic differences. *® These
findings show the importance of putting in place
universal, not selective, mental health education
programmes in schools to ensure full coverage.

To summarise, the discussion highlights the
positive impact of IEC interventions on adolescents’
knowledge of suicide prevention and the sig-
nificance of systematic implementation of such
programs in traditional educational environments.
These findings are consistent with national and

international literature, and contribute to the
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evidence base for adopting school-based mental
health
strategy.

education as an important prevention

The research possesses multiple constraints.
The study employed a one-group pre-test post-test
design lacking a control group, thus precluding the
attribution of knowledge changes exclusively to the
IEC program. The limited sample of 50 adolescent
girls from certain higher secondary institutions in
Cuttack constrains generalisability. The evaluation
of knowledge occurred solely one week post-
intervention, leaving long-term retention and
behavioural effects unexamined. The employment
of a self-reported, longitudinal questionnaire may
have introduced testing and response biases. The
context-specific IEC material and the use of a single
facilitator may restrict its applicability to diverse

situations and people.
Conclusion

This study found that the Information, Education,
and Communication (IEC) intervention improved
teenage students' suicide prevention knowledge.
After the instructional workshop, many pupils
understood suicide prevention better. The results
show that structured educational programs can
improve adolescents' suicide prevention knowledge.
The study also found that socio-demographic factors
affected students' baseline knowledge, emphasising
the necessity for inclusive and varied educational
techniques.

The findings affect education and public health
policies. To raise awareness, eliminate stigma, and
encourage early help-seeking in teenagers, suicide
prevention education should be part of life skills
and mental health education in schools. State and
federal governments should promote frequent,
age-appropriate IEC programs on mental health
and suicide prevention in schools. Policies should
also train teachers, school nurses, and counsellors
to identify at-risk pupils and provide advise or
referrals. School-based mental health interventions
can be strengthened by education and health sectors
to identify psychological distress early and improve
adolescent well-being.

Date and Reference Number of the Ethical
Clearance Certificate: 24/06/2024 / DU/SON/EC21

Source of Funding: Self
Conlflict of Interest: Nil
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Abstract

Background: Menorrhagia is a condition characterized by heavy menstrual bleeding during menstrual cycle and occurs
when the women must change the pad within less than two hours or when the menstrual bleeding lasts up to 7 days
or more. This study aimed to evaluate the effect of educational program on women’s knowledge and self-care practices
regarding menorrhagia. Methodology. A quasi-experimental Study Design was followed. The study was conducted at
Jazan community. A purposive sample included 100 women suffered from menorrhagia. Two tools were used tool (I): A
Structured interviewing questionnaire, tool (II) Assessment women’s self-care practices regarding menorrhagia to assess

self-care practices of women with heavy menstrual period.

Results: The study illustrated that less than one quarter of the studied women had good knowledge pre-intervention while,
nearly three quarter of them had good knowledge post-intervention. Also, more than one third of the studied women
had satisfactory self-care practices regarding menorrhagia pre-intervention while, more than three quarters of them had

satisfactory self-care practices post-intervention (p<0.001).

Conclusion & Recommendations: the educational program had significant improvement in women’s knowledge and
self-care practices regarding menorrhagia post-intervention and follow-up phases. Designing screening program is very

important for early detection of women with menorrhagia.

Key Words: Educational program, Menorrhagia, Self-care practices, Women’s knowledge.

Introduction and presenting a major global public health concern
affects 5% to 58% of women of reproductive age

Heavy menstrual bleeding (Menorrhagia) is one v orldwide. It affects more than 10 million American

of the most common problems affecting women  omen each year. This means that about one out of
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every five women has heavy menstrual bleeding .
Menorrhagia can occur due to uterine-related
problems as tumors of the uterus that called uterine
fibroids or polyps, cancer of the uterus or cervix,
certain types of birth control as intrauterine device.
Problems related to pregnancy, such as a miscarriage
or ectopic pregnancy can cause abnormal bleeding.
Hormone-related problems and bleeding-related
disorders, such as platelet function disorder led to
heavy menstrual bleeding. *.

Diagnosis of menorrhagia occurs through
the following investigation as blood test, Pap
test and endometrial biopsy. Tissue samples are
taken from the inside lining of woman’s uterus or
“endometrium” to find out cancer or other abnormal
cells. Ultrasound or Sono hysterogram is done after
fluid is injected through a tube into the uterus by
way of woman’s vagina and cervix. °. Management
of menorrhagia depends on the cause of bleeding,
seriousness of the condition, woman’s age, general
health, medical history, woman’'s response to
certain medicines, procedures or therapies and
woman’s wants and needs. Drug Therapy as
iron supplements, ibuprofen, birth control pills,
intrauterine contraceptive device, hormone therapy
and anti-inflammatory drugs may reduce the

amount of bleeding *.

Self-care measures of menorrhagia following a
healthy lifestyle, that involve eating lots of fruits
and vegetables, reducing fat, sugar and salt intake
and exercise. Women should eat fiber and iron-rich
diet also, drink aplenty of water during the heavy
menstrual period to compensate the depletion,

MENORRHAGIA CAUSES

Structuaral

abmnorrmalities like:

- Urterinmne fibroids
- Polyps

Horrmmormnal

immbalance due to:

-_ PCOS

= T hyroid disorders

wviedical conditions

like:
- Liver or kidmey
disecase

- Blood clotting
disorders

consumption of vitamin C with iron-rich foods
can help body to best absorb sources of iron, avoid
beverages that decrease the amount of absorption
such as coffee and caffeinated teas as green and black
tea °. Other measures followed during menorrhagia
as take a warm bath or use a heating pad for
cramps, aromatherapy to create a relaxation, follow
relaxation technique, stay at home when feeling
weak, get rest when tired °.

Nurses play important role in the management
of menorrhagia, give health education to women
about the characteristics of the normal menstrual
cycle, teach women with menorrhagia about types
of treatment, self-care measures and follow healthy
lifestyle. They also monitor vital sign as pulse and
blood pressure when woman’s feels fatiguep’.
Menorrhagia has significant effects on personal,
social, family and working women and thereby
reduces their quality of life. It has negative effects
on women's quality of life. Therefore, women with
menorrhagia should be investigated and effective
approaches should be designed 8. It is a major cause
of gynecological diseases that affect 1-5 women
living in Europe and North America in a period of
their reproductive age also, about 9-14% of women
in reproductive age lose 80mL blood in each
cycle. This proportion shows similar frequency in
developing countries as well. It was indicated that
12% of the adolescents in Nigeria complained about
menorrhagia with blood loss over 80ml. 9. This study
aimed to evaluate the effect of educational program
on women's knowledge and self-care practices
regarding menorrhagia.
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Heavy Menstrual Bleeding:
Treatment Map

1) Fibroids = 3cm
- Treatment dependent on
fibroid size, location, number
of fibroids, and severity of
symptoms.

1) Mo pathology
identified OR
2) Present fibroids <3cm
OR 3) adenomyosis

Consider Severe Submucosal Hysteroscopi L
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- determine the proper course of
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Consider medications:
1) non-hormonal: TXA,
NSAIDs
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contraceptives, cyclical

Medications \ \_I \
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Investigation Surgery: 2nd generation
UAE endometrial
ablation
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Surgery: ¢

—>

Consider /
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2 Hysterectomy

oral progestogens etc. TXA, NSAIDs 1) 2'“:‘ Prior to Surgery: Prior to Surgery & Consider medications:
2) hormonal; LNG- generation consider using UAE: Assess 1) non-hermonal: TXA,

US, combined endometrial GnRHa or ulipristal fibroids using NSAIDs
hormonal ablation acetate if uterine ultrasound and, 2) hormonal; LNG-US,

contraceptives, 2) hysterectomy|
cyclical oral

progestogens efc.

combined hormonal
contraceptives, cyclical
oral progestogens etc.

fibroids are causing
an abnormally large
or distorted uterus.

in some cases,

Figure (1): Munro MG, Critchley HO, Broder MS, Fraser IS. FIGO classification system
(PALM-COEIN) for causes of abnormal uterine bleeding in nongravid women of
reproductive age. Int J] Gynaecol Obstet. 2023 Apr;113(1):3-13

Methodology

Research Design

A quasi-experimental study design (time series
study, one group) was followed to fulfill the aim
of the study. This study was conducted at Jazan
Community. A purposive sample was selected from
women’s jazan community. The sample size included
all women who suffered from menorrhagia for a
period of nine months which included 100 women.

Tools of data Collection

Tool I: Structured interviewing questionnaire
was designed by the researcher after reviewing
related national and international literature ™7 and
consisted of three parts: Part (1): Socio demographic
data of studied women. Part (2): Women’s menstrual

history. Part (3): Women's knowledge regarding
menorrhagia which included the following sections
that divided into 3 sections as follow: Section (A)
Women’'s knowledge about the menstrual cycle.
Section (B): Women’s knowledge about menorrhagia.
Section (c) Women’'s knowledge about the treatment
of menorrhagia

Tool II: Assessing women’s self-care practices
regarding menorrhagia: it was adapted from > and
modified by the researcher for assessing self-care
practice of women with menorrhagia and included
47 items that divided into 3 parts as following. Part
(A): Diet regimen. Part (B): Personal hygiene. Part (C):
Exercises. Supporting tool: Educational program:
Was designed by the researcher after reviewing
related national and international literature, written
in simple Arabic language to suit the level of
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women’s understanding and supported with colored
illustrated pictures. This study was conducted on
10% of the total period of data collection (3 weeks)
to evaluate clarity and applicability of tools used
for data collection. Minor modifications were done
in the form of clarification of sentences.

Tools Validity & Reliability

The tools of data collection were tested and
reviewed for its content validity to test content
validity. The researcher reviewed the tools for clarity
of sentences, consistency and appropriateness of
content, the sequence of items, accuracy, relevance
and applicability of tools. The reliability was done
by Cronbach’s alpha coefficient test which revealed
that each of the two tools consisted of relatively
homogenous items as indicated by the moderate to
high reliability of tools, the internal consistency of
the tools was as the follows: structured interviewing
questionnaire was (0.93) and women’s self-care
practices was (0.87).

Ethical Considerations

An official permission from Committee for
Research Ethics - Jazan University with reference
number (REC-46/06/1318). The aim of the study
was explained to each woman before applying the
tools to gain their confidence and cooperation. Each
woman had freedom to withdraw from study
at any time without obligation. The study had
no physical, social or psychological risks on the
women. Confidentiality and privacy were ensured
throughout the study process and the women were
assured that all data was used only for research
purpose.

Field work: The study was carried out at the
beginning of October 2022 to the end of June 2023
covering 9 months, to fulfill the aim of the current
study.

At the
beginning of the interview the researcher greeted

Interviewing and assessment phase:

with the participant women, introduced herself to
the participant women, explained the purpose of the
study and provided the women with all information

about the study (purpose, duration, and activities)
and took oral consent to participate in the study.
Data was collected through structured interviewing
questionnaire to collect women’s demographic
data, menstrual history, history of contraceptive
method, family history, women’s clinical data about
menorrhagia and women’s knowledge regarding
Then,
practice regarding menorrhagia to assess self-care

menorrhagia. used women’s self-care
practices of women with menorrhagia. The average
time required for completing the questionnaire was

around (20-30 minutes.

Planning phase: Based on the results obtained
from pretest assessment of women’s knowledge
and self-care practices regarding menorrhagia
and review of relevant literature, the researcher
designed the educational guidelines in an Arabic
language supported by figures and included
two parts theoretical & practical. The sessions’
number and its content were determined, using
different teaching methods such as lecture, group
discussion, demonstration, re demonstrations,
with the assistance of instructional media as videos

presented on laptop.

Implementation phase: The researcher was
explained purpose of the study to the participant
women and provided all information about the
study, and the process of the study was explained
to gain confidence and trust. Also, oral consent
was taken from all participant women. Interviewed
the participant women to assess demographic
data, menstrual history, history of contraceptive
method, family history, women’s clinical data
about menorrhagia, women’s knowledge regarding
menorrhagia and women’s self-care practice
regarding menorrhagia, divided the study sample
into 10 groups each group included 10 women,
applied the educational guidelines through
interactive four sessions for three days per week,
the duration of each session was conducted for
45-60 minutes, and then classified the session
into one theoretical session and three practical

sessions.

The theoretical session: At the beginning of this
session the researcher gave the women the edu-
cational guidelines and introduced an orientation
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of the educational guidelines including the general
and specific objectives by using Arabic languish to
suit all level of women’s education. Then, started
by the introduction of the theoretical part of the
educational guidelines and provided women with
general knowledge about menorrhagia, definition
of menorrhagia, factors affecting menorrhagia,
causes of menorrhagia.

The practical sessions: This session started by
feedback about the previous session and introduction
of the objectives of the new session then, the
researcher provided women with knowledge
about investigations of menorrhagia, treatment
of menorrhagia, pain relieving measures and
nursing role during menorrhagia. Then implied
the implementation of the practical part of the edu-
cational guidelines and included assessment of the
impact of menorrhagia on quality of life and social
functioning, got feedback and re demonstration
of the previous session and introduction of the
objectives of the new session. Then re demonstrated
information about personal hygiene, sports and
psychological pressure to women. Finally, gave 5
minutes to all women to ask question then clarify the
question.

Evaluation phase: This phase was utilized to
evaluate the effect of educational guidelines on
improving women’s knowledge and self-care practice
regarding menorrhagia. It was done by using the
same format of tool that was used for pre-test. All
tools of data collection were used pre- and 4 weeks

post- intervention (posttest) and follow up was done
8 weeks after intervention.

Statistical Analysis

The collected data was coded,

categorized, tabulated and analyzed by using

organized,

appropriate statistical methods. Data was verified
Statistical
Package for Social Sciences (SPSS version 22) was

prior to computerized entry. The
used followed by data tabulation and analysis.
Descriptive statistics were applied (e.g., mean,
standard deviations, frequencies and percentages).
Paired t-test, Chi-square test, Fisher Exact Test and
Pearson correlation coefficients were used. For all
the statistical tests done, p-value > 0.05 indicated
no statistically significant difference, p-value <0.05
indicated a statistically significant difference, and
p-value < 0.001 indicated a highly statistically
significant difference

Results

Table (1) reveals that 60.0% of studied women
aged > 35 years old with mean age 33.03£10.91 and
56.0% of them were from rural areas. Regarding
education level 52.0% of women had secondary
education and 67.0% of them were housewives also,
75.0% of studied women were married. Regarding
women’s income about 60.0% of women had
insufficient income and 78.0% of them had nuclear

family.

Table 1. Distribution of the studied women according to demographic data (n=100)

Demographic data No. %
Age (years)
20-<25 18 18.0
25->35 22 22.0
>35 60 60.0
Mean +SD 33.03+10.91
Residence
Rural 56 56.0
Urban 44 440
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Continue....
Secondary education 52 52.0
Educational level
Read and write 3 3.0
Primary education 30 30.0
University education 15 15.0
Occupation
Housewife 67 67.0
Working 33 33.0
Marital status
Married 75 75.0
Single 20 20.0
Divorced 3 3.0
Widow 2 2.0
Monthly income
Sufficient 40 40.0
In sufficient 60 60.0
Type of family
Nuclear 78 78.0
Extended 22 22.0

Table (2) shows that 80.0% of women had their
menarche at age 12<14 years, 80.0% of studied
women stated that the period between menstruation
was regular. Concerning, the change in menstrual

cycle, about 70.0% of studied women stated that they
had Change for 3months straight in the menstrual
cycle. Regarding the duration of menstruation, 80.0%
of them reported that they didn’t have menorrhagia.

Table 2. Distribution of the studied women according to their menstrual history (n=100).

Menstrual history No. %
Age of menarche (years)

10<12 20 20.0
12<14 80 80.0
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Continue....

Mean £SD 12.86+1.16

Duration between the end of menstruation and the beginning of the next

<21 days 40 40.0
21-25 days 40 40.0
26 - 30 days 20 20.0

Period between menstruation

Regular 80 80.0

Irregular 20 20.0

Change in the nature of the menstrual cycle during menorrhagia for 3months straight

Yes 70 70.0

No 30 30.0

Type of changes (n=70)

Amount of menstruation 20 28.6
Pain during menstruation 40 57.1
Days of menstruation 10 14.3

Duration of menstruation

<3 days 10 10.0
3 <5 days 10 10.0
5 <7 days 40 40.0
>7 days 40 40.0

Table (3) Illustrated that there was a positive  knowledge and total self-care practices scores
statistically significant correlation between total regarding menorrhagia at pre intervention, post
intervention and follow-up phase (p < 0.001).

Table 3. Correlation between total knowledge, and total self-care practices scores of the studied women
regarding menorrhagia at pre-intervention, post-intervention and at follow up phases (n=100).

Total Knowledge score
Variables Pre-intervention Post-intervention Follow-up
R P value R P value r P value
Total self-care practice score 0.870 0.000** 0.904 0.000** 0.861 0.000**

**A Highly Statistically significant (p < 0.001)
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80.0%
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74.0%

Pre_intervention Post_intervention Follow-Up

Figure (2) (n=100): This figure shows the distribution of studied women’s total knowledge regarding
menorrhagia at pre- intervention was poor 69.0%, post- intervention was good 74.0% and at

follow-up phases was good 70.0 %

80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

78.0% 75.0%

Pre_intervention Post_intervention Follow-Up

i Unsatisfactory LiSatisfactory

Figure (3) (n=100): This figure clears distribution of studied women’s total self-care practices score
regarding menorrhagia at pre-intervention was unsatisfactory 65% post-intervention was

satisfactory 78% and at follow up phases also were satisfactory 75%.
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Discussion

Regarding demographic characteristics and
menstrual history of the studied women the results
of the current study revealed that three fifth of
studied women aged 2> 35 years old with mean age
33.03+10.91years and more than half of them were
from rural areas. Most women had their menarche
at age 12<14 years with mean 12.86+1.16 years
and the period between their menstruation was
regular. This result is supported by Da Silva Filho
et al., (2021)** who studied “The difficult journey to
treatment for women suffering from heavy menstrual
bleeding: a multi-national survey” revealed that the
mean age of women was 34.3 year and nearly half
of them were from rural areas. Onset of menarche
occurred at a mean age of 12.7 years; and more
than half of the sample studied had regular period
between menstruations.

The present study results also illustrated that
more than two third of studied women experienced
the symptoms of menorrhagia over 6 consecutive
menstrual cycles and two fifth of them changed
the sanitary napkin once every two hours. This
result agrees with Lavin et al., (2022)** who studied
“Significant gynecological bleeding in women with
low von Wille brand factor levels” revealed that
nearly three quarters of the studied women had
symptoms of menorrhagia over 6months, and more
than two third of them change the pad every 2 hours.

studied ~women’s

regarding menstrual cycle the current study revealed

Concerning knowledge
that there was statistically significant improvement
in all items of women’s knowledge about menstrual
cycle post intervention and at follow up phase
compared with pre-intervention. This result is
supported by Devi, (2020)"> who studied “Effect
of Structured Teaching Program on Knowledge
Regarding Menstrual Hygiene among Adolescent
Girls in Selected Colleges, Bangalore” revealed that
the majority of the studied sample had inadequate
knowledge regarding menstrual cycle such as age
of menarche, hormonal change during menstruation
and menstrual hygiene while, after intervention the
majority of participants had adequate knowledge
about menstrual cycle.

Regarding studied women’s knowledge about
menorrhagia, the current study revealed that there
was a highly statistically significant improve-
ment in all items of women’s knowledge about
menorrhagia post intervention and at follow-up
phase compared with pre-intervention. This might
be because of well- developed, clear, comprehensive
and coloured guidelines and researcher ability
to motivate the studied women to acquire more
information regarding menorrhagia.

This result is congruent with Sourav et al.,
(2021)” who illustrated that there was significant im-
provement in women’s knowledge regarding
menorrhagia  post-intervention. In  addition,
Protheroe et al., (2024) *® who studied “Effectiveness
of a computerized decision aid in primary care on
decision making and quality of life in menorrhagia”
revealed that there was highly significant difference
between study and control groups
menorrhagia, satisfactory knowledge

regarding
regarding
diagnosis of menorrhagia pre- intervention that
improved post-intervention.

Concerning studied women’s total knowledge
score regarding menorrhagia the current study
revealed that there was highly statistically sig-
nificant improvement in women’s knowledge post-
intervention and at follow up phase compared to
pre-intervention, this could be due to the positive
effect of educational guidelines and using various
teaching methods that help women to ask questions,
acquire and retain correct knowledge. This result is
in the same line with Kanagasabai, et al., (2022)"
who studied “Interventions to improve access to care
for abnormal uterine bleeding: A systematic scoping
review” revealed that there was significant increase
in women’s knowledge post intervention compared
to pre-intervention.

The current study demonstrated that there was
highly statistically significant difference between
mean scores of diet items regarding menorrhagia
at pre, post and at follow up phases. This result
is congruent with Tansaz, (2023)"* who studied
“Menorrhagia  management in Iranian traditional
medicine” revealed that there was highly significant
increase in women adherence to diet regimen at

post and at follow-up phase of program application.
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Regarding studied women’s reported self-
care practices about sports during menorrhagia,
the current study revealed that there was highly
statistically significant difference between mean
scores of sports items regarding menorrhagia at pre,
post and at follow-up phases. The current study
results are supported by Gupta et al, (2021)"
who studied “Effect of Diet, Physical Activity,
and Psychosocial Factors, on Menstrual Cycle
of Karad,

illustrated that there was

Abnormalities
Maharashtra,
significant

in College Students
India”
improvement regarding following
adequate exercise program and compliance with
permitted physical activities post intervention
that resulted in minimizing manifestations of

menorrhagia and health improvement.

Regarding the study of women'’s total self-care
practices score regarding menorrhagia, the current
study revealed that there was a highly significant
improvement in women’s self-care practice score
regarding menorrhagia at post and at follow-up
phase. This result is congruent with Al-Husban
et al., (2024)"> who revealed that there was highly
statistically significant improvement in women
practice regarding menorrhagia at post and at follow-
up phase of program implementation.

Concerning the correlation between studied
women total knowledge and self-care practices
the current study showed that there was a positive
statistically significant correlation between total
knowledge and total self-care practice scores
regarding menorrhagia at pre, post and at follow-
up phases of intervention. The study result is
agreed with Armour, (2022)® who studied “Using
an online intervention to improve menstrual health
literacy and self-management in young women: a
pilot study” illustrated that there was significant
total

knowledge and self-management practices post-

correlation between studied participants

intervention.
Conclusion

The findings of this study concluded that there
was statistically significant improvement in all
items of women” knowledge regarding menorrhagia

at post intervention and at follow up phase of

educational guidelines compared with pre-
intervention. Also, there was highly statistically
significant difference between mean scores of
self-care practices regarding menorrhagia at
pre, post and at follow up phases. However, it is
important to note that there was a highly significant
relation between studied women’s total self-care
practices score. There was a positive statistically
significant correlation between total knowledge and
total self-care practices scores regarding menorrhagia

at pre, post and at follow-up phases.
Recommendations

In the light of the findings of the current study,
the following recommendations can be suggested:

e Designing screening program for early

detection of women with menorrhagia.

* Raising women’sawareness about menorrhagia
related risk factors should be a priority to
ensure early diagnosis of menorrhagia.

* Replication of the study on large sample size in
different settings for generalization of results.

Funding: No Funding

Conflicts of Interest: The researcher declares that
there is no conflict-of-interest statement

References

1. Sardo AD, Mastantuoni E, Saccone G, Ferrara C,
Zizolfi B, De Angelis MC, Bifulco G. Hysteroscopic
resection vs blind dilation and curettage (D&C) for
treatment of Caesarean scar pregnancy: a randomized
clinical trial. J M I G. 2023;28(11).

2. Majeed J, Sharma P, Ajmera P, Dalal K. Menstrual
hygiene practices and associated factors among
Indian adolescent girls: a meta-analysis. Reproductive
Health. 2022;19(1):1-13.

3. Shimamoto K, Hirano M, Wada-Hiraike O, Goto
R, Osuga Y. Examining the association between
menstrual symptoms and health-related quality of life
among working women in Japan using the EQ-5D.
BMC Women's Health. 2021;21(1):1-8.

4. Paudel R, Singh A. Menstrual problems and health
seeking behavior of adolescent girls in selected schools
of Kathmandu Valley. JMAN. 2022;29(2):32.



International Journal of Nursing Education / Vol 18 No. 4, October - December 2026

100

10.

11.

12.

Henderson A. A review of the accessibility and
affordability of contraception for women’s self-care
and reproductive health. 2021;12(6):23.

Yeung K, McGrath C, Howse K, James P. Management
of patients with elevated Self-BAT scores or other
bleeding symptoms: updated overview for primary
care practitioners. Canadian Family Physician.
2022;68(7):494-499.

Sourav U, Singh R, Gupta B, Singh A. The effect of
community-based health education intervention on
management of menstrual hygiene and menstrual
disorders among rural Indian women. IJP & SM.
2021;52(4):191-196.

R, Zibaei R, Hasanvand Rouhi M,
Mohammadi R. Modification and improvement of

Bahrami

biodegradable packaging films by cold plasma: a
critical review. Critical Reviews in Food Science and
Nutrition. 2022;62(7):1936-1950.

Trillo A, Kronenfeld R, Davis A, Corrales-Medina
F. High prevalence of congenital factor VII (FVII)
deficiency in adolescent females with heavy menstrual
bleeding and iron deficiency anemia. Journal of
Pediatric and Adolescent Gynecology. 2025;35(5):7-13.

Gokyildiz S, Aslan E, Mecdi M. The effects of
menorrhagia on women’s quality of life: a case-control
study. International Scholarly Research Notices.
2023;13(4):7.

SuS, Yang X, SuQ, Zhao Y. Prevalence and knowledge
of heavy menstrual bleeding among gynecology
outpatients by scanning a WeChat QR Code. PLoS
One. 2020;15(4).

Al-Husban N, Kaadan D, Foudeh ], et al. Factors
affecting the use of long term and permanent
contraceptive methods: a Facebook-focused cross-
sectional study. BMC Women’'s Health. 2024;22:204.

13.

14.

15.

16.

17.

18.

19.

20.

Da Silva Filho AL, Caetano C, Lamaita RM. The
difficult journey to treatment for women suffering
from heavy menstrual bleeding: a multi-national
survey. The European Journal of Contraception &
Reproductive Health Care. 2021,26(5):390-398.

Lavin M, Aguila S, Dalton N, Nolan M, O’Donnell
JS. Significant gynecological bleeding in women with
low von Willebrand factor levels. Blood Advances.
2022;2(14):1784-1791.

Devi LD. Effect of structured teaching programme
on knowledge regarding menstrual hygiene among
adolescent girls in selected colleges, Bangalore.
International Journal of Recent Innovations in
Medicine and Clinical Research. 2020;2(3):22-26.

Protheroe ], Bower P, Fahey T. Effectiveness of a
computerized decision aid in primary care on decision
making and quality of life in menorrhagia: results of
the MENTIP randomized controlled trial. Medical
Decision Making. 2024;27(5):575-584.

Kanagasabai PS, Filoche S, Hay-Smith J. Interventions
to improve access to care for abnormal uterine
bleeding: a systematic scoping review. International
Journal of Gynecology & Obstetrics. 2022;14-224.

Tansaz M, Qaraaty M, Tabarrai M, Kamalinejad M.
Menorrhagia management in Iranian traditional
medicine. Journal of Evidence-Based Complementary
& Alternative Medicine. 2023;21(1):71-76.

Gupta DS, Jadhav NA, Kanase SB. Effect of diet,
physical activity, and psychosocial factors, on
menstrual cycle abnormalities in college students of
Karad, Maharashtra, India. Journal of Evolution of
Medical and Dental Sciences. 2021;10(15):1048-1054.

Armour M, Parry K, Curry C, Ferfolja T, Holmes
K. Evaluation of a web-based resource to improve
menstrual health literacy and self-management in
young women. Journal of Psychosomatic Research.
2022;162(8).



Call for Papers/ Article Submission

Article submission fee

Please note that we charge manuscript handling charges for all publications.Charges can
be enquired by sending mail.

In cases of urgent publication required by author, he /she should write to editor for
discretion.

Fast tracking charges are applicable in urgent publication

Please note that we charge only after article has been accepted for publication, not at the
time of submission.

Authors have right to withdraw article if they do not wish to pay the charges.

Article Submission Guidelines

—_

© ©o N o g bk~ 0N

T G (O G G G
~N OO o B~ W N =~ O

Title

Type of the article-Original/Review/Case study

Names of authors(only 7 authors)

Your Affiliation (designations with college address)
Corresponding author- name, designations, address, email id.
Abstract with key words (200-300 words)

Introduction or back ground

Material and Methods

Findings

. Discussion

. Conclusion

. Conflict of interest —

. Source of Funding- self or other source

. Ethical clearance —

. References in Vancouver style

. Word limit 2500-3000 words, MSWORD Format, single file

. Please quote references in text by superscripting

OUR CONTACT INFO

Institute of Medico-Legal Publications Pvt Ltd

Logix Office Tower, Unit No. 1704, Logix City Centre Mall, Sector- 32,
Noida - 201 301 (Uttar Pradesh)
Ph. No: +91 120 429 4015
E-mail: editor.ijone@gmail.com, Website: www.ijone.org



International Journal of Nursing Education

CALL FOR SUBSCRIPTIONS

About the Journal
Print-ISSN: 0974-9349 Electronic - ISSN: 0974-9357, Frequency: Quarterly (Four issues in a year)

“International Journal of Nursing Education” is an international peer reviewed journal. It publishes articles
related to nursing and midwifery. The purpose of the journal is to bring advancement in nursing education. The
journal publishes articles related to specialities of nursing education, care and prctice. The journal has been
assigned international standard serial numbers 0974-9349 (print) and 0974-9357 (electronic).

Journal Title Print Only

Indian Journal of Nursing Education INR 11000/-

NOTE FOR SUBSCRIBERS

e Advance payment required by cheque/demand draft in the name of
“Institute of Medico-Legal Publications™ payable at New Delhi.

e Cancellation not allowed except for duplicate payment.

e Claim must be made within six months from issue date.

e A free copy can be forwarded on request.

Bank Details

Name of account : Institute of Medico-Legal Publications Pvt Ltd
Bank: HDFC Bank

Branch Sector-50, Noida-201 301

Account number: 09307630000146

Type of Account: Current Account

MICR Code: 110240113

RTGS/NEFT/IFSC Code: HDFCO0000728

Please quote reference number.

Send all payment to :

Institute of Medico-Legal Publications Pvt Ltd

Logix Office Tower, Unit No. 1704, Logix City Centre Mall,
Sector- 32, Noida - 201 301 (Uttar Pradesh) Ph. No: +91 120 429 4015,
E-mail: editor.jone@gmail.com, Website: www.ijone.org



Printed: Printpack Electrostat G-2, Eros Apartment, 56, Nehru Place, New Delhi-110019
Published at: Institute of Medico Legal Publications Pvt. Ltd., Logix Office Tower, Unit No. 1704, Logix City Centre Mall, Sector- 32,
Noida - 201 301 (Uttar Pradesh) Ph. No: +91 120- 429 4015






