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ABSTRACT

Introduction: The conceptual structure of vocabulary refers to a network of semantic associations
between words, illustrating how concepts and terms are interconnected within a text or dataset. A
conceptual structure is a framework that reveals how words construct meaning together and determines
which concepts are most significant. Examining the conceptual structure of occupational health and
safety (OHS) is of considerable importance. Consequently, this study aims to understand trends in OHS
within the Islamic World Science Citation Center (ISC) database from 1998 to 2023 and to identify key sub-
domains and dimensions of the OHS concept.

Material and Methods: This research was conducted using bibliometric techniques and co-word analysis.
1,148 documents were retrieved from the ISC database to identify the conceptual structure and dominant
thematic clusters related to occupational health and Safety. Cluster analysis and strategic diagrams
were employed to map the conceptual structure of the research and to identify sub-domains and their
relationships within this field.

Results: The findings revealed twelve distinct clusters: (1) Organizational ethics and spirituality, (2) Work
environment and safety, (3) Work-family conflict and quality of life, (4) Job satisfaction and employee
retention, (5) Occupational stress and psychological capital, (6) Job burnout and ergonomics, (7) Job
satisfaction in academic environments, (8) Work-life balance, (9) Occupational health, (10) Productivity
and organizational culture, (11) Workplace challenges and career futures, and (12) Women’s employment.

Conclusion: The findings revealed that work-family conflict and career-related challenges constitute
the mature and central core (first quadrant) of this field in Iran, indicating a paradigm shift in studies
from physical safety toward psychosocial hazards. The domain of women’s employment emerged as a
specialized yet isolated area (second quadrant). Classic subjects, such as the workplace and occupational
safety, alongside stress and occupational health (third quadrant), remain highly fragmented and require
theoretical cohesion. Furthermore, organizational ethics and spirituality (fourth quadrant) represent a
high-potential area that necessitates further theoretical development. Ultimately, the primary research
gap and priority for future studies lie in integrating physical safety with mental health, as well as
incorporating novel digital safety technologies to address the current void within the conceptual network.
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1. INTRODUCTION

Conducting systematic studies to identify key
concepts, semantic relationships, and research
trends is of paramount importance. The field of
health and safety at work, as a pillar of sustainable
development, plays a critical role in safeguarding
workforce health, enhancing productivity, and
reducing costs associated with occupational
diseases and accidents. Despite the significant
relevance of this field, systematic studies in Persian
literature that analyze the conceptual structure,
research trends, and existing gaps remain scarce.
Previous research has primarily focused on
fragmented topics or specific aspects, such as
physical or psychological occupational hazards.
However, a comprehensive analysis of the semantic
network governing this domain’s literature using
bibliometric methods has yet to be undertaken.
This study aims to analyze the word co-occurrence
in Persian texts related to health and safety at work
to map the conceptual structure, identify dominant
thematic clusters, and uncover linkages between
concepts. By providing a framework to guide future
research, this analysis can assist policymakers and
researchers in prioritizing topics and integrating
existing knowledge with innovative approaches.

Bibliometric studies reveal this field is marked
by dynamic developments and multi-layered
challenges. A noticeable shift in research focus
from physiological issues to psychological topics
and the impacts of the COVID-19 pandemic has
emerged. Geographical disparities in scientific
production are also clear: China leads in quantity,
while the United States, with higher citation rates,
exerts greater influence. Specific industries, such
as construction, face research gaps in areas like
equality, safety culture, and emerging technologies,
despite digital technologies being recognized as
pivotal for enhancing safety. At the organizational
level, themes such as long working hours, safety
climate, and risk management have acquired
centrality. Domestic studies show a predominant
focus on physical and mental health, while social
dimensions and non-ergonomic factors remain
under-explored.  Small-scale industries and
emerging topics, including social sustainability and
machine learning, also demand greater attention.

2. MATERIAL AND METHODS

This study employed bibliometric analysis
using VOSviewer, UCINET, and BibExcel software.
Data were retrieved from the Islamic World
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Science Citation Center (ISC) using keywords
such as occupational safety, occupational health,
work hygiene, work environment, job satisfaction,
workplace, occupational health, job security, work-
life balance, and work conflict.

Plain text files extracted from the ISC database
were imported into BibExcel. Natural language
processing (NLP) techniques applied to extract key
terms (nouns or noun phrases), with a frequency
threshold set to 4 (i.e., terms appearing fewer than
four times were excluded). A symmetric matrix was
generated and converted into a correlation matrix.
This matrix was then imported into VOSviewer to
measure the association strength between terms,
which reflects their co-occurrence similarity within
the dataset.

The data spanned 25 vyears (1999-2023),
encompassing 1,148 documents and 4,483 author
keywords. After standardization (e.g., merging
synonyms and resolving inconsistencies), 2,430
unique keywords remained. A cutoff point applied
to create a 158x158 matrix, with diagonal cell values
set to zero. Cluster analysis using VOSviewer was
conducted to visualize conceptual relationships.

3. RESULTS AND DISCUSSION

The concepts of work-family conflict, work
environment, and nurse ranked first through third,
with frequencies of 162, 80, and 75, respectively.
With the highest frequency of 162, the keyword
work-family conflict stands out as a core concept
within the literature of this research domain.

After generating matrices for each cluster and
importing them into UCINET, cluster centrality
and density scores were calculated, and a strategic
diagram (Figure 1) was plotted. The axes of the
diagram were set based on the average centrality
(6.68) and density (0.651) of all clusters. Cluster 11
exhibited the highest centrality (16.25) and density
(2.321), signifying robust interconnections within
its co-occurrence network. This cluster also showed
the greatest influence and linkage capacity with
other thematic areas.

Based on the strategic diagram (Figure 1),
Quadrant 1 includes work-family conflict and
quality of life (3), job satisfaction in academic
settings (7), and work challenges and career
prospects (11), which represent the core themes
of the studied period. These clusters are highly
cohesive, central to the research domain, and
dominate a significant portion of the conceptual
network. Cluster 12 (women’s employment)

Journal of Health and Safety at Work 2025; 16(2)


https://jhsw.tums.ac.ir/article-1-7384-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-10-19 ]

S. Rahimi et al. / A Co-word Analysis of ISC-Indexed Research

Densit
2.5 Y

1.5

B T

o él o]

B,

Centrality

10 12 14 16 1

[e)

Axis Title

Fig. 1: Strategic Diagram of Health and safety at work

occupies a lower position in terms of influence
and centrality compared to Quadrant 1 clusters.
While still cohesive, it has shifted away from the
core and represents a smaller, more specialized
segment of the field. Emerging areas of the network
include Work environment and occupational safety
(2), Job satisfaction and employee retention (4),
Occupational stress and psychological capital (5),
Job burnout and ergonomics (6), Work-life balance
(8), Occupational health (9), Productivity and
organizational culture (10). Quadrant 4 highlights
clusters with untapped potential to evolve into
central themes. In this study, organizational ethics
and spirituality (1) falls within this quadrant. The
strategic diagram and cluster analysis reflect the
complexity and expansive scope of research in
this field, illustrating both established themes and
emerging frontiers.

Quadrant 1 of the strategic diagram for health
and safety at work comprises work-family conflict
and quality of life (3), job satisfaction in academic
settings (7), and work challenges and career
prospects (11). These clusters, characterized by
high centrality (showing strong influence and
connectivity with other themes) and significant
density (reflecting internal cohesion and robust
conceptual linkages), represent the core of the
research domain. Their dominance underscores
their pivotal role in shaping the field’s intellectual
structure.

Quadrant 2 includes clusters such as women’s
employment (12), which exhibit moderate density
but below-average centrality. These clusters
are specialized niches—internally cohesive yet
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peripherally connected to the core network. While
addressing critical issues like gender discrimination,
work-life role balancing, and challenges in non-
traditional employment (e.g., remote work), they
remain focused on specific populations or contexts,
limiting their broader conceptual influence.

Quadrant 3 clusters, such as job burnout
and ergonomics (6), occupy a marginal position
because of low centrality and density. Despite
addressing vital topics like workplace design and
physical health, these clusters show weak internal
cohesion and limited integration with core themes
(e.g., occupational stress, job satisfaction). Their
fragmented nature suggests underdeveloped
theoretical frameworks or declining scholarly
attention, highlighting opportunities for revitalizing
research or bridging disconnected concepts.

Quadrant 4 features clusters like organizational
ethics and spirituality (1), which encompass
diverse concepts such as workplace spirituality,
organizational commitment, deviant behaviors,
ethical leadership, and Islamic work ethics. With
above-average centrality but low density, these
clusters act as bridging themes—connecting
disparate areas of the network while lacking
internal coherence. Their conceptual dispersion
signals a need for deeper empirical studies or
unified theoretical models to merge their role in
the field.

This strategic mapping not only reflects the
current complexities of health and safety at work
research, but also identifies gaps and opportunities
for  synthesizing  fragmented  knowledge,
strengthening interdisciplinary linkages, and
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redefining priorities in alignment with emerging
societal and organizational challenges.

4. CONCLUSIONS

The structural analysis of health and safety
at work reveals the multifaceted and dynamic
nature of this research domain. Core clusters
revolve around employees’ psychosocial well-
being and the impact of evolving workplace
dynamics, while specialized topics, despite
relative cohesion, lack sufficient influence within
the broader conceptual network. Emerging
or declining concepts—shaped by shifting
priorities—require redefined theoretical and
methodological frameworks to stabilize their
position. Notably, high-potential themes with
broad influence remain peripheral because of
conceptual dispersion, underscoring the need
for interdisciplinary integration, unified models,
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and stronger theory-practice linkages to address
modern workplace challenges.

This study highlights that health and safety at
work spans foundational concepts to specialized
applications across diverse contexts. The
strategic diagram underscores the imperative for
researchers to prioritize work environment and
occupational safety, Job satisfaction and employee
retention, Occupational stress and psychological
capital, Job burnout and ergonomics, Work-life
balance, Occupational health, Productivity and
organizational culture.

Ultimately,  fostering  synergy  between
established, emerging, and marginal themes is key
to advancing healthy workplaces and evidence-
based policymaking. By bridging fragmented
knowledge and aligning research with real-world
demands, this field can better navigate complexity
and drive sustainable progress.
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