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ABSTRACT

Introduction  This study employs bibliometric analysis to examine research trends on
occupational infectious diseases in the construction sector.

Methods A total of 476 publications indexed in Scopus were analysed to trace the
development of this research field.
Results The findings indicate significant scholarly attention to occupational infectious

diseases in construction settings from 2010 to 2025, with a preliminary focus
on health risks in construction environments. Notably, there was a sharp
increase in interest following the COVID-19 pandemic, reflecting growing
concerns about the health challenges faced by construction employers and
employees. High-income countries, particularly the United States and the
United Kingdom, have made the most substantial contributions to this field.
Although research on occupational infectious diseases in construction
industries in ASEAN countries remains limited, the data demonstrate that
Malaysian researchers are contributors to this field compared to those in
neighbouring countries.

Conclusions This underscores the need for broader regional research efforts. Therefore, this
gap remains in comprehensive research examining occupational and infectious
diseases in the ASEAN construction industry. As the global demand for
construction projects continues to increase, research aimed at addressing the
health risks caused by infectious diseases on construction sites becomes
increasingly urgent. This study highlights the need for further scientific
investigation to protect workers' health in the ASEAN construction sector,
particularly in Malaysia.

Keywords Bibliometric  analysis; Occupational diseases; Infectious diseases;
Construction sectors; VOSviewer

Article history

Received: 5 December 2025
Accepted: 7 June 2026
Published: 1 September 2026

2651



International Journal of Public Health Research Vol 16 No 2 2026, pp (2651-2661)

INTRODUCTION

The construction industry is one of the most high-
risk work environments, exposing workers to a wide
range of health hazards. Infectious and occupational
diseases are inherently significant threats to worker
safety, productivity and the industry's overall
sustainability. Infectious diseases caused by
bacteria, viruses or other pathogens can spread
rapidly among construction workers due to close
physical contact and the sharing of tools.! For
instance, temporary housing arrangements are one
of the factors of Tuberculosis (TB) transmission on-
site.? Also, the COVID-19 pandemic in recent years
further highlighted the vulnerability of construction
workers, resulting in project delays, economic losses
and heightened health concerns.?

Occupational  diseases  differ from
traditional infectious diseases as they are resulted
from prolonged exposure to hazardous substances
such as silica dust,* which can lead to lung cancer.
Noise-induced hearing loss and musculoskeletal
disorders are common occupational diseases.’
Nevertheless, occupational infectious diseases, a
subset of infectious diseases and occupational
diseases, arise from workplace exposure to
biological agents, including bacteria, viruses, fungi
or parasites.’

These diseases in construction can be
broadly classified as airborne, waterborne and
vector-borne infections.” Workers operating in
poorly ventilated environments are particularly at
risk of contracting respiratory infections,? such as
tuberculosis (TB), influenza and COVID-19, which
spread through airborne droplets. Additionally,
flood-prone sites can increase the risk of mosquito-
borne diseases, including malaria and dengue fever,?
affecting both health and productivity. Inadequate
sanitation, limited access to clean water and
language barriers among migrant workers further
exacerbate the spread of communicable diseases,
particularly in developing regions like Malaysia.

Another major challenge is the lack of
proper sanitation and hygiene at many construction
sites, particularly in developing regions. Inadequate
handwashing facilities, poorly managed waste
disposal and limited access to clean drinking water
can contribute to the spread of communicable
illnesses.’ Moreover, the language barrier faced by
foreign construction workers can be a factor in the
breakdown of health prevention measures on
construction sites in Malaysia.!” These factors
underscore the importance of understanding the
dynamics of infectious disease transmission within
the construction sector and of developing effective
prevention strategies.

Understanding the research landscape on
occupational infectious diseases in construction is
essential for designing safer workplaces.
Bibliometric analysis provides a quantitative
approach to assess the impact, structure and
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evolution of scientific research.'' In this study,
VOSviewer, a bibliometric mapping tool, is utilised
to examine patterns in academic publishing on
occupational infectious diseases in the construction
industry. The analyses focus on keyword co-
occurrences, author collaborations and institutional
contributions. Mapping these patterns allows the
identification of knowledge gaps, providing a
foundation for future research in the field.

Objectives and Scope of the Study

Hence, this study's objectives are to:

1. To analyse publication trends and identify
leading countries, organisations and
authors in occupational infectious disease
research within the construction industry.

2. To examine research collaboration patterns
among authors, institutions and countries
using co-authorship, co-citation and
bibliographic coupling analyses.

3. To explore emerging research themes and
knowledge gaps through keyword co-
occurrence analysis.

This study focuses on bibliometric analysis
while highlighting various techniques (co-
authorship, co-occurrence, citation, bibliographic
coupling and co-citation). The analysis is based on
peer-reviewed literature retrieved from the Scopus
database over the past 15 years, providing a
comprehensive overview of research developments
in this field.

METHODOLOGY

This study presents a comprehensive bibliometric
analysis to examine the scope and trends of research
on occupational infectious diseases in construction
sites. The approach enables a systematic assessment
of the development, structure and impact of
scholarly work in this field.

Study Design

Bibliometric data were retrieved from Scopus,
covering publications from 2010 to 2025. The data
were collected using the following search query: (
TITLE-ABS-KEY ( '"infectious disease" OR
"occupational disease" ) AND TITLE-ABS-KEY (
"construction" OR  "building industry" OR
"workplace safety" OR "engineering sites" ) ) AND
PUBYEAR > 2009 AND PUBYEAR < 2026
AND ( LIMIT-TO ( EXACTKEYWORD ,
"Construction Worker" ) OR  LIMIT-TO (
EXACTKEYWORD , "Construction Industry" )
OR LIMIT-TO ( EXACTKEYWORD , "Building
Industry" ) OR LIMIT-TO (EXACTKEYWORD ,
"Disease Transmission” ) OR LIMIT-TO (
EXACTKEYWORD , "Infection Control" ) OR
LIMIT-TO ( EXACTKEYWORD , "Construction
Workers" ) OR LIMIT-TO ( EXACTKEYWORD
, "Construction” ) OR LIMIT-TO (
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EXACTKEYWORD , "Disease Control" ) OR
LIMIT-TO ( EXACTKEYWORD |, "Work
Environment" ) OR LIMIT-TO (
EXACTKEYWORD, "Worker").

A total of 476 relevant publications were identified
and exported in CSV (Excel) format to capture
citation, bibliographic, author and keyword
information. The data were retrieved on 29 March
2025, encompassing all publications available up to
that date, to ensure transparency regarding the study
period. Bibliometric analysis techniques can be
categorised into two main types: performance
analysis and science mapping. '> Performance
analysis evaluated the contributions of various
research entities, whereas science mapping
examined their relationships. The following
subsections provided a detailed overview of the

methods employed for both performance analysis
and science mapping in this study, as illustrated in
Figure 1.

Bibliometric Analysis Process

A larger sample size in bibliometric analysis helped
mitigate potential biases, leading to a more accurate
depiction of citation impact. ' 200 papers can serve
as an initial benchmark for bibliometric analysis. '3
A previous study suggested that 200 papers can
serve as an initial benchmark for bibliometric
analysis and that bibliometric analysis with 200
papers was generally recommended. '* Therefore,
the 476 publications included in this study provided
a sufficiently robust dataset for conducting a
comprehensive bibliometric analysis.

Step 1: Define the study objectives }——-

. To examine publication trends related to occupational infectious diseases in the construction industry and identify the most

active countries, organizations, and authors confributing to this field.

. To analyze co-authorship networks in order to determine pafterns of research collaboration and highlight key contributors and

international partnerships shaping occupational infectious disease research

. To explore emerging research topics in the field of occupational infectious diseases in the construction industry through

keyword co-occurrence analysis, using the Co-occurrence Index to identify and map key themes.

. To evaluate collaboration patterns among researchers, institutions, and countries by analyzing the bibliographic coupling of

documents and the co-citation of cited references, thereby uncovering linkages that can strengthen evidence-based decision-

making in occupational and public health.

Step 2: Select the techniques for
the bibliometric analysis

__+.

Performance analysis and Science Mapping

R

VOSviewer ‘

( Identification Screening

Step 3: Data collecting: Databases:
Scopus (2010-2025)

Included

:

Eligibility

Total documents

under the scope

n = 4361 Papers n= 2569 Papers

Record screened

Full-text articles Full-text articles Total article for
assessed for assessed for bibliometric
[ eligibility -« eligibility a— analysis

n= 867 Papers n= 501 Papers n= 476 Papers

L T

I\ I\ J

Y

I b | 1

Excluded document
before 2010

Excluded document
not relevant to

Excluded document Excluded document
not relevant to due to incomplete

keywords construction field information
NE=A792.Rapers n= 925 Papers n = 366 Papers n = 25 Papers
Step 4: Research Findings —r Performance analysis —> *+ Impact Indicators — Total Citations (TC)
Co-authorship Bibliographic coupling
—| « Science Mapping — Co-occurrence Co-citation
Citation

Figure 1 Bibliometric Analysis Procedures

Figure 1 illustrated the procedures followed in this
study, for the bibliometric analysis, which was
conducted in four distinct steps.

Identify the Objectives

The study objectives were established to identify
research gaps related to occupational infectious
diseases on construction sites, leading to the
formulation of three specific objectives.

Data Retrieval and Initial Screening

An initial dataset 0f 4,361 publications was retrieved
from Scopus using the predefined search query.
Publications before 2010 were excluded, reducing
the dataset to 2,569 papers.

Manual Screening and Refinement
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Further refinement based on specific keywords and
relevance to the construction sector reduced the
dataset to 867 papers. Papers outside the
construction scope (n 366) and those with
incomplete bibliographic information (n = 25) were
excluded.

Final Dataset
A total of 476 papers met the inclusion criteria,
comprising 385 articles (80.9%), 29 review papers
(6.1%), 42 conference papers (8.8%), 8 letters
(1.9%), 6 notes (1.3%), 3 book chapters (0.6%), 1
editorial (0.2%) and 2 short surveys (0.4%).
Subsequently, these 476 papers were
analysed to achieve the study's objectives using
various bibliometric techniques. The analysis
encompassed co-authorship, co-occurrence, citation
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analysis, bibliographic coupling and co-citation
analysis.

Bibliometric Analysis Techniques

Based on Figure 1, the final dataset of 476 papers
was analysed using a combination of performance
analysis and science mapping techniques.
Performance analysis evaluated the contributions of
authors, institutions and countries based on
publication and citation metrics. Science mapping
was employed to examine relationships among
research entities, including co-authorship networks
to assess collaborations between authors,
institutions and countries; keyword co-occurrence
analysis to identify emerging research themes;
citation analysis to determine influential
publications; bibliographic coupling to investigate
shared references among documents; and co-citation
analysis to map connections between cited
references. Hence, these methods provided a
comprehensive overview of research patterns and
knowledge structures within the field of
occupational infectious disease research in the
construction industry.

RESULTS

This section presented the findings of the
bibliometric analysis of 476 publications on
occupational infectious diseases in the construction
sector, retrieved from the Scopus database.

Total Citation of Performance Analysis

The yearly frequency of scholarly article
publications serves as a fundamental indicator of
research performance within a given field. Figure 2
illustrated the annual publication rate from 2010 to
2025, totalling 476 publications. A 15-year
timeframe (2010-2025) was considered appropriate
for bibliometric analysis, as it provided a
comprehensive period for examining research
trends, developments and shifts in scholarly focus. '°
Publications before 2010 were excluded from the
analysis. The lowest number of publications was
observed in 2011 (n=16), while the highest was in
2012 (n=48). The majority of these publications
were contributed by the Division of Occupational
and Environmental Medicine, Duke University
Medical Centre, Durham, North Carolina, United
States, as summarised in Table 1. Table 2
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Source: The figure is retrieved from the Scopus database

Figure 2 Annual Total Citations Trend from 2010 to 2025

Table 1 The List of Authors, Organisations, and Countries Contributing to this Study

Themes Documents Citations
Authors

Jarvholm, Bengt 15 312
Ringen, Knut 15 278
Dong, Xiuwen Sue 5 237
Dement, John 11 233
Welch, Laura 9 214
Quinn, Patricia 11 200
Torén, Kjell 5 161
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Van Der Molen, Henk F. 7 154
Dale, Ann Marie 8 129
Burdorf, Alex 6 101
Cranford, Kim 6 86
Wabhlstréom, Jens 8 84
Chen, Anna 6 80
Haas, Scott 6 80
Rempel, David 6 67
Barr, Alan 6 65
Hines, Stella 5 57
Boffetta, Paolo 5 44
Mosconi, G. 6 8
Riva, M.M. 6 8
Santini, M. 5 6
Organisations

Division of Occupational and Environmental Medicine, Duke University 12 298
Medical Center

Arbouw, Dutch Health and Safety Institute in the Construction Industry, 4 254
Harderwijk, Netherlands

Department of Building and Real Estate, The Hong Kong Polytechnic 4 226

University, Hong Kong
Department of Public Health and Clinical Medicine, Umea University, 7 103
Umed, Sweden

Center for Construction Research and Training, Silver Spring, United States 4 97
Zenith American Solutions, Oak Ridge, United States 4 65
National Research Centre for the Working Environment, Copenhagen, 4 64
Denmark

College of Public Health and Human Sciences, Oregon State University, 4 63
Corvallis, United States

School of Population and Public Health, University of British Columbia, 4 63
Vancouver, Canada

Countries

United States 153 3234
United Kingdom 40 1005
Hong Kong 20 780
Netherlands 32 758
China 29 683
Australia 23 669
South Korea 21 595
Sweden 30 595
Italy 44 588
Portugal 7 409
Denmark 13 359
Canada 23 297
India 27 293
France 16 290
Norway 12 241
South Africa 9 232
Spain 9 231
Germany 12 191
Brazil 13 165
Japan 10 134
Saudi Arabia 7 115
Malaysia 8 106
Switzerland 6 99
Pakistan 7 98
Iran 8 65
Finland 6 42
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Science Mapping of Co-authorship

A total of 1,922 authors contributed to publications
on occupational infectious diseases in the
construction sector. Among the 21 datasets
analysed, some were not interconnected. The largest
connected network comprises 12 authors, with Knut
Ringen from the Centre for Construction Research
and Training, Silver Spring, Maryland, United
States, identified as a key contributor. Ringen had
authored 30 papers primarily focusing on
occupational infectious diseases in the construction
sector. His primary collaborator is Patricia Quinn,
also affiliated with the Centre for Construction
Research and Training. Their collaboration was
reflected in a total link strength of 43, indicating a
strong co-authorship relationship within this
research network.

At the organisational level, the Centre for
Construction Research and Training had published
26 publications on this research area. Another
significant institution, the Division of Occupational
and Environmental Medicine at Duke University
Medical Centre, Durham, NC, United States, had
contributed 14 papers, collectively receiving 298
citations. Additionally, Zenith American Solutions,
based in Covina, CA, United States, had published
ten papers, accumulating 65 citations.

In terms of international collaboration, the
United States had partnered with 153 researchers,
with a total link strength of 88 and 3,234 citations.
The country's primary research partners included the
United Kingdom and Italy, with total link strengths
of 61 and 42, respectively. These findings
highlighted the key contributors and institutional
collaborations that shape research on occupational
infectious diseases in the construction sector. All
these interpretations were illustrated in Figure 3.

Science Mapping of Co-occurrence

Index keywords provided by the authors of the paper
and occurring more than five times in the Scopus
core database were included in the final analysis,
resulting in a total of 455 keywords. Table 2 showed
the bibliometric analysis of the index keywords for
this study. The 'occurrences' referred to the number
of publications in which a keyword appears, while
'total link strength' (TLS) indicated the overall
strength of co-occurrence links between that
keyword and others in the network. As shown in
Table 2, the most frequently occurring keywords
were "human" (with a total link strength of 8879)
and "humans" (with a total link strength of 8187).
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Figure 3 Bibliometric Analysis of Co-authorship.

(a) Authors, (b) Organisations, (c) Countries. Networks illustrated collaborations and highlight key contributors

at each level.

Table 2 Selected Keywords Verification

Keyword Occurrences  Total Link Strength
accidents, occupational 21 480

building 7 169

building industry 266 6120
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building material
construction
construction companies
construction industry
construction materials
construction projects
construction safety
construction sectors
construction sites
construction work

construction work and architectural phenomena

construction worker
construction workers
coronavirus disease 2019
coughing

covid-19

disease association

disease control

disease outbreaks

disease severity

disease surveillance
disecase transmission
discases

infection control

infection prevention
infectious disease
occupational disease
occupational diseases
occupational eczema
occupational exposure
occupational hazard
occupational health
occupational health and safety
occupational health service
occupational health services
occupational illness
occupational injuries
occupational injury
occupational risks
occupational safety

In contrast, the primary keywords of
interest in this study: "Construction industry,"
"Occupational diseases," and "Infectious diseases"
each exhibited a total link strength exceeding 6000
(Table 2). However, the keyword "infectious
diseases" appeared only 9 publications with a total
link strength of 57, highlighting the relative scarcity
of research on infectious diseases in the construction
sector.

Science Mapping of Citations

Table 1 summarised data on research contributions
to occupational infectious diseases in the
construction sector. The three most highly cited
authors in this field were Bengt Jarvholm, with 15
publications and 312 citations; Knut Ringen, with 15
publications and 278 citations; and Xiuwen Sue
Dong, with five publications and 237 citations. In
terms of  institutional contributions, nine
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19 492
12 279
5 65
302 6294
20 499
6 82
11 154
10 127
9 144
38 987
8 192
120 3101
37 564
8 140
6 154
8 89
14 408
13 156
5 97
6 124
8 202
10 159
19 390
9 144
5 101
9 57
273 6220
369 7905
8 206
188 4586
34 962
102 2296
5 58
12 296
8 188
6 49
19 400
8 100
47 707
33 772
organisations have conducted research in this area,
with the Division of Occupational and
Environmental Medicine at Duke University

Medical Centre, Durham, North Carolina, United
States, receiving the highest number of citations
(n=298). Furthermore, based on the selected
keyword queries for this study, the United States, the
United Kingdom, and Hong Kong emerged as the
leading countries in research on occupational
infectious diseases in the construction sector.
Figure 4 highlighted the top ten most active
countries, organisations and authors contributing to
publications on occupational infectious diseases in
the construction industry. Knut Ringen, affiliated
with the Centre for Construction Research and
Training and the Division of Occupational and
Environmental Medicine, authored 15 articles that
had been cited 278 times, making him the most cited
author in this field. Patricia Quinn and John Dement
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follow closely, with 11 publications each, cited 200
and 233 times, respectively. At the national level,
the United States leads contributions, with 153

publications totalling 3,234 citations and a link
strength of 88 (Figure 5).
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Figure 5 Bibliometric Citation Analysis.

(a) Author citations, (b) Organisational citations, (c¢) Country-level citations.

Bibliographic Coupling and Co-citation

Bibliographic coupling was first introduced by
Kessler in the 1960s through a series of reports and
scholarly articles.!® It was initially proposed as a
technique for organising technical and scientific
literature aimed at enhancing the provision of
scientific information and improving document
retrieval.!”  Co-citation, on the other hand, was
introduced by Small. '® Co-citation analysis revealed
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linked ideas across studies, revealing how authors’
work had influenced the development of a field."
In the context of occupational infectious
diseases in the construction industry, bibliographic
coupling analysis of recent publications revealed up
to 17 research clusters. This study focused on the
three most thematically relevant clusters, which
pertained to occupational infectious diseases, safety
standards and environmental factors. These clusters
represented the core areas of current research
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attention and were most aligned with the objectives
of this review.

The first cluster examined occupational
and infectious diseases in the construction industry,
highlighting studies on health risks, including
COVID-19 and other communicable diseases. This
cluster also included research on pandemic
preparedness and health risk management in high-
risk industries. The second cluster addressed safety
standards, musculoskeletal risks and other factors
contributing to health hazards. The third cluster
focused on environmental factors affecting worker
health, including exposure to hazardous materials
such as asbestos.

The bibliographic coupling analysis
indicated that recent research had been heavily
focused on addressing the health risks posed by
occupational infectious diseases in the construction
sector. This trend reflected a growing awareness of
the importance of site safety and health in the wake
of global health crises. Additionally, the analysis
highlighted an emerging trend toward integrating
environmental health concerns, signaling a broader
recognition of the intersection between occupational
health and environmental risks in construction
sectors.

Co-citation analysis of cited references
identified several foundational studies that had
significantly influenced the field of occupational
infectious diseases in construction. One of the most
frequently co-cited works was the American
Thoracic Society (ATS)/European Respiratory
Society (ERS) Task Force report on lung function
testing,2’ which received nine citations and had the
highest total link strength (12). This indicated its
central role in shaping respiratory health assessment
standards in occupational contexts. Another
influential reference was Dement et al.?!, which
examined mortality among older construction and
craft workers at U.S. Department of Energy sites.
With eight citations and a high link strength of 11, it
reflected sustained scholarly attention to long-term
health risks in construction environments.
Additionally, = Hankinson  provided crucial
spirometric reference values,”” while Suter’s work
on construction noise exposure offered key insights
into  non-chemical  occupational  hazards.?®
Collectively, these co-cited references constituted a
core knowledge base that informed current research
on worker health, particularly regarding respiratory
risks and chronic exposure to hazardous conditions
in the construction industry.

DISCUSSIONS

This study analysed 476 publications on
occupational infectious diseases indexed in the
Scopus core database. The literature primarily
focuses on three areas: construction and the
construction and building industry, workplace safety
and engineering sites. The most frequently occurring
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keywords in this analysis were "infectious disease"
and "occupational disease." The United States
emerged as the leading contributor to research in this
critical area. Despite their significant impact on
construction sites, the health risks associated with
occupational infectious diseases in the construction
sector have often been overlooked.

Based on the data, the majority of studies
and organisational contributions on occupational
infectious diseases in construction are from the
United States and the United Kingdom. In contrast,
research on this topic in ASEAN countries is limited
(Table 1), particularly with Malaysia, which has
published only a small number of studies.
Occupational infectious diseases represent an
intersection of both occupational and infectious
diseases, highlighting the urgency of addressing this
issue, especially in the wake of the COVID-19
pandemic. This pandemic has demonstrated the
global significance of infectious disease outbreaks,
notably affecting the construction sector.

For instance, construction projects
experienced delays due to supply chain disruptions,
particularly the delayed arrival of materials.?* The
pandemic also resulted in increased costs, driven by
the need to implement health protocols and the
volatility of material prices.”® Additionally,
government budget cuts in some regions
exacerbated the financial challenges faced by
construction stakeholders.?® These circumstances
underscorethe  the critical importance  of
investigating infectious diseases on construction
sites.

The present study therefore, aimed to
systematically analyse publications on occupational
infectious diseases in the construction sector
retrieved from Scopus. Nevertheless, some
limitations remain. As shown in Table 2, only nine
published papers specifically addressed infectious
diseases in the construction sector, highlighting the
scarcity of research in this area. This reflects the
limited attention given to the potential impacts of
pandemics on the construction industry and
emphasises the need for further research to
safeguard worker health and improve industry
preparedness.

CONCLUSIONS

This study employed bibliometric analysis to
evaluate the current state and emerging trends in
research on occupational infectious diseases in the
construction sector. Performance analysis of 476
articles retrieved from Scopus indicates that
scholarly attention to this field began increasing
after 2011, with an initial focus on the health risks
associated with infectious diseases in construction
environments. Interest in the topic has grown
significantly since the COVID-19 pandemic,
reflecting heightened awareness of the critical health
challenges faced by workers in this sector.
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The study also highlights that high-income
countries, particularly the United States and the
United Kingdom, have made the most substantial
contributions to this field. In contrast, research from
ASEAN countries remains limited, with Malaysia
being the only notable, though relatively minor,
contributor. Despite the growth in publications, a
clear gap persists in comprehensive research
addressing both occupational and infectious diseases
in the construction industry.

As global demand for construction projects
continues to rise, addressing the health risks
associated with infectious diseases on construction
sites is increasing urgent. Therefore, greater
scientific focus is needed to safeguard workers’
health and enhance the resilience of the construction
industry, particularly in ASEAN countries such as
Malaysia.
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