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Abstract

Purpose- The demanding nature of the construction industry poses strain that affects the health of
construction personnel. Research shows that mental ill health in this industry is increasing.
However, a review mapping the field to determine the extant of research is lacking. Thus, this
paper conducts a scientometric review of mental health research in the construction industry.
Design/methodology/approach- A total of 145 bibliographic records retrieved from WoS and
Scopus database were analyzed using CiteSpace, to visualize mental health research outputs in the
industry.

Findings— Top co-cited authors are Helen Lingard, Mei-yung Leung, Paul Bowen, Julitta S.
Boschman, Peter E.D. Love, Martin Loosemore, and Linda Goldenhar. Previous studies focused
on healthy eating, work efficiency, occupational stress, and workplace injury. Emerging research
areas are centered around physiological health monitoring, work ability, and smart interventions
to prevent and manage poor mental health.

Research implications- Result is influenced by the citations in retrieved articles.

Practical implications- The study found that researchers in the construction industry have
intensified efforts to leverage information technology in improving the health, well-being, and
safety of construction personnel. Future research should focus on developing workplace
interventions that incorporate organizational justice and flexible work systems. There is also a
need to develop psychological self-reporting scales specific to the industry.

Originality/value- This study enhances the understanding of researchers on existing collaboration
networks and future research directions. It provides information on foundational documents and
authors whose works should be consulted when researching into this field.
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Introduction

The workplace is becoming more stressful as a result of intensified work assignments (European
Agency on Safety and Health at Work, 2007). The construction industry is characterized by high
rates of work-related accidents (Arndt et al., 2005), and deliverables in little time (Campbell,
2006). It also has characteristics of “hire and fire” and “part-time jobs,” making unemployment
predominant, all which constitute to be stressors of mental health (Beswick et al., 2007). Mental
health (MH) refers to the condition of mind, state of wellbeing, composure in behavior, and actions
to persons and the environment in a positive manner (WHO, 2004).

While good MH (psychological health) can be summarised as a positive state of mind
influencing positive responses to events and environment, mental ill health (poor MH) can be
viewed as a shortcoming in MH. Mental ill health affects the perception, reaction, and attitude of
an individual to things, stress, and the environment (Australian Government Department of Health
(AGAC) 2007). Common mental ill health problems include distress, depression, and anxiety
(Risal, 2011). Among working populations, such poor MH can affect productivity, performance,
safety, physical health, and well-being (Rajgopal, 2010).

Construction project work is dynamic and uncertain, elevating the industry’s stressful
nature (Bowen et al., 2013a). Low participation regarding decision-making roles and low support
are also stressors rampant in the industry (Boschman et al., 2013). These stressors constitute
psychosocial factors causing mental distress which in turn results into mental ill health such as
stress disorder, anxiety, depression, and suicide ideation among construction personnel (Burki,
2018; Boschman et al., 2013). Burki (2018) indicated that between the year 2011 and 2015, 1419
construction workers in England committed suicide, leaving death by suicide, especially amongst
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the nation’s average population (Gullestrup et al., 2011; Heller et al., 2007). In 2012, the suicide
rate in the construction industry of the United States of America was 4.25 times above the national
average per 100,000 population (Mclntosh et al., 2016). Globally, the industry has higher rates of
suicide due to psychosocial factors causing stress, anxiety, depression, and suicidality (Bryson and
Duncan, 2018; Milner et al., 2014).

Mental ill health remains a global burden (Selamu and Singhe, 2017) and not restricted to
a particular race, culture, society, or status quo (WHO, 2013). It leads to lost work hours and
considerable costs to employers and nations (PwC, 2014; WHO 2003). Within the UK construction
industry, the estimated work hours lost per year due to MH problems is 400,000 hours. Across all
sectors in Australia, efforts to reduce mental ill health yielded a saving of 2.30AUD for every one
AUD invested into MH in the workplace, as the loss of work hours and workers’ compensation
claims due to mental distress reduced by 33% (see PwC, 2014).

However, workplace MH-related studies in general and particularly in the construction
industry are still at an elementary stage (Burki, 2018). In order to curb such losses and ensure a
healthier, safer workplace, the industry is particularly eager to address MH issues (Burki. 2018).
Thus, it is essential to review the state of MH research in the construction industry.

Knowledge gap, aim, and objectives

There have been several reviews on workplace MH research (Memish et al., 2017; Farmer, 2017,
Roche et al., 2016; Tsutsumi, 2011; Alberta Health Service, 2010). However, only a few focused
on the construction industry. For instance, Roche et al. (2016) conducted a review of depression
in male-dominated occupations; while Alberta Health Service (2010) reviewed addiction and MH
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of knowledge. Additionally, none applied science mapping to analyze and build maps to explain
how the occupation-specific MH field of research is structured intellectually and socially.
Therefore, the present study uses the science mapping method to quantitatively analyze
and visualize the global research on MH in the construction industry, with the following objectives:
(1) to identify institutions (affiliations) and countries who are research frontiers for collaboration
possibilities; (i1) to identify current and emerging research areas; (iii) to identify significant
documents and authors to consult in the research field.
Methodology
This study employed a science mapping unit of analysis, particularly co-author, co-word, co-
citation analysis, bibliographic coupling, and clustering to achieve its objectives. This was
conducted using science mapping software, CiteSpace 5.4.R1 (5) (64bit). Science mapping builds
maps that outline the theoretical, intellectual structure, social structure, and the interrelationship
between disciplines and research fields (Cobo et al., 2011). It uniquely presents a body of
knowledge in a tangible form, through scientometric or bibliometric techniques (Chen et al., 2015).
CiteSpace is one of the most widely used science mapping software (X. Li et al., 2017). Science
mapping using CiteSpace adopts several structural and temporal metrics (e.g., citation burst
detection) in addition to the unit of analysis used to extract networks (Chen et al. 2010).
Unit of analysis
Co-author analysis probes authors and their connections to reveal their collaborative network
(Cobo et al., 2011). This is to identify research communities and frontiers (Olawumi and Chan,
2018). It is done by either analyzing influential co-authors and/or their institutions and countries.
In this study, the co-authorship network was analyzed by considering participating institutions and
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field (Cobo et al., 2011). Co-citation analysis reveals two articles that have been cited together by
a third article (Chen et al., 2015). Based on co-citation analysis, two research papers are relevant
only when they receive a citation from one or more citing papers (Habib and Afzal, 2019; Small,
1973). It illustrates the relationship between articles that form a primary dataset and corresponding
articles cited by the first articles. This study performed author and documents co-citation analysis
(i.e., ACA and DCA). Clustering is used to identify outstanding terms and context (Olawumi and
Chan, 2018) and mostly referred to as cluster analysis.

Cluster analysis reveals the intellectual base and research front for each cluster. The
prominent (cited) members form the intellectual base, while the citers are the research fronts of
each cluster (Chen et al., 2012). In this study, the clusters were named using the Log-Likelihood
Ratio (LLR). Usually, the software automatically labels the cluster using three algorithms, namely
LLR, Latent Semantic index (LSI), and Mutual Information (MI). LSI indicates unknown semantic
relationships in the document, while LLR and MI reflect a unique aspect or discussion of a cluster
(Chen et al., 2010). The LLR label was considered because, unlike other algorithms, it generates
clusters of high quality with high intra-class and low inter-class similarity (Olawumi and Chan,
2018). LLR ensures that terms which are grouped within a category related to each other and
different from those in other categories.

Bibliographic coupling reveals related documents by analyzing references of cited papers
(Habib and Afzal, 2019). In bibliographic coupling, two research articles are related if both articles
cite one or more papers in common (Habib and Afzal, 2019), unlike in co-citation analysis where
two articles are relevant to a study only if a third document has cited them (Merigo et al., 2019;
Small, 1973). While co-citation analysis can reveal documents from another field of study relevant
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the field of research under investigation. Both co-citation and bibliographic coupling are employed
in science mapping studies to ensure a comprehensive review (see Habib and Afzal, 2019; Merigo
etal.,2019).
Metrics
Structural metrics adopted by CiteSpace and relevant to this study include betweenness centrality,
modularity, and silhouette, while temporal metrics include citation burst. Centrality gives
information about structural holes, gaps which can be followed by research (Chen, 2016). It
indicates where useful information, concepts, ideas can be seen. Though, centrality can be
measured using four metrics; closeness, betweenness, degree, and page-rank (Yan and Ding 2009),
CiteSpace measures centrality using betweenness. Betweenness centrality reveals the degree to
which a node under study functions as a coordinate of control in the network (Leydesdorff, 2007).

Modularity (Q), indicated by scores ranging from 0 to 1, describes the structural property
of a network, as it assesses the degree to which a network can be subdivided into independent
modules (Chen et al., 2010). It shows the degree of relatedness of the units that form a particular
network. A low modularity score (Q) indicates that the structure cannot be decomposed into
independent clusters, while high modularity signifies a well-structured cluster. Modularity also
allows for comparison between different networks, for example, between the networks of ACA
and DCA (Chen et al., 2010).

Silhouette metric denoted by S indicates homogeneity of a cluster and ranges from -1 to 1.
A network with mean silhouette value, 0.7 to 0.9 shows that the clusters are highly homogeneous
as they contain documents related to each other. A cluster which is made up of closely related
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cluster with documents from different fields, such as those related to the method of analysis
employed would have a lower silhouette.

Citation burst is a pointer to the most active participant, topic or area in a research field; it
detects burst events. It also shows that a particular unit is linked to a surge of citations in the
research field. It indicates that the unit under consideration attracted some degree of attention from
its scientific community (Chen, 2014).

Method of data retrieval

The bibliographic data were retrieved from the ISI Web of Science (WoS) and Scopus because
both databases contain the most influential peer-reviewed journals in any research field (Aghaei
et al., 2013). The relevant search string was arrived at after pre-analysis and comparison of search

results. The following retrieval codes were employed using different combinations (see Table 1):

99 ¢ % N nmn

"mental health" "psychological health" “depression” ‘“anxiety” "psychological stress" "post-

nomn

traumatic stress disorders" "construction industry." The retrieved documents were limited to
journal articles, in the field of Construction, Engineering, Environmental science, and Psychology
and written in the English language. As regards year of publication, the timespan for documents
was set from year 1970 to 2018.
Insert Table 1

A total number of 197 and 69 articles were retrieved from Scopus and WoS respectively on 4th
April 2019. The documents were scanned through for repetition and relevance in the research
context by reading the titles and abstracts. Studies were excluded if they were in other fields, did

not consider construction personnel, stress, and mental (psychological) health. Thereafter, only
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Scopus were downloaded as RIS file while those from WoS as plain text (being a full record and
cited references). The datasets were imported to CiteSpace as detailed by Chen (2014).

When using CiteSpace software for scientometric analysis, Scopus documents have to be
converted into WoS format, out of which some information may get missing due to the format of
the references. Such loss results from irregularities of the references cited, therefore achieving a
95% conversion rate is acceptable (Chen, 2014). In this process, the conversion rate for the 110
Scopus articles (having a total of 5812 references) was 99% (i.e., 5774 valid references). After the
conversion process, both Scopus and WoS dataset were combined for the analysis. A total of 145
articles were utilized for the scientometric analysis. Though the number of publications retrieved
were 145, they represent the global MH body of knowledge in the construction industry from 1974
to 2018 (see Fig. 1) and as such, scientometric techniques could be applied to map its intellectual
structure and present same in visual form.

Insert Fig. I here

Parameter design on CiteSpace

When using CiteSpace, basic parameters that define the outcome of the result must be set. This
analysis was conducted using the following settings. Time slicing was set at two years per slice
for the entire period of 1970-2018. The timing slices ensures that two years are checked up together
by the software, for instance, 1992 and 1993, 1994 and 1995 to generate a network visualization.
Pruning was applied to the network analysis using pathfinder and sliced network. Pruning is a
modeling technique which helps to eliminate redundant connections, retaining only essential
networks.

The selection criteria were set at top 50 levels per slice for the most occurring or cited

items. On the exclusion list was “Anonymous” as the node did not properly define an author or



document. Merged networks were formed for authors whose names allowed for duplication of
identity. For instance; Gatti U. C. and Gatti U., Leung M.Y., Leung MY. and Leung M-y.,
Bowen P. and Bowen PA., Lingard H., Lingard H. C., and Lingard were each merged to form
one node. In such a case, one name formed the primary list while others made the secondary list.
Results and Discussion

Data retrieved were from the year 1974 to 2018. According to the search results, main empirical
studies examining MH in the construction industry began in 1990 with one publication by van
Vliet et al. (1990). Other pioneer studies which employed strong methodologies to examine MH
in the construction industry include Triebig et al. (1992), Holmstrom et al. (1993) and Sutherland
and Davidson (1993). van Vliet et al. (1990) and Triebig et al. (1992) examined symptoms of
severe mental disorders (schizophrenia, psychosis, manic occurrences, and phobia) among
construction tradesmen/artisans. The studies employed the International Classification of Disease
(ICD) and Personal State Examination questionnaire, respectively. Sutherland and Davidson
(1993) following a pilot study, examined common and severe mental disorders in construction
professionals using the Crown-Crisp Experiential Index (CCEI).

Co-authorship analysis

Here the study analyzed research power network. The research power contained the network of
co-authors’ institutions and countries. It indicates the affiliations of influential authors in the MH
field of research within the construction industry.

Research power network

In order to describe the distribution of publications in the MH research field within the construction
industry, a network created by the participating institutions and countries based on co-authorship

was generated. The network had 10 nodes and 10 links with modularity (Q) = 0.545, silhouette (S)



= 0.6147. The nodes signify ten (10) participating countries and institutions, while links 10
indicates cooperative connections and relationships between the authors’ institutions in different
countries. The Q value tells of average intercluster connections, while S value indicates that the
members are consistent. Both the Q and S scores indicate that the nodes are densely packed (see
Fig. 2).

Four (4) countries were identified with an immense scholarly contribution to the research
area of MH in the construction industry. The countries are Australia, the United States of America
(USA), People’s Republic of China, and the Netherlands. Australia (citation count = 10; mean year
2015), USA (citation counts = 8; mean year 2011), China (citation counts = 4; mean year 2016)
and Netherlands (citation counts = 2; mean year = 2013). The limited number of publications and
participating countries indicate that MH research in the construction industry is still young and
still gaining recognition.

This research power analysis signifies that Australian researchers are the most productive
in this research field with an excellent collaborative relationship. Participating universities from
Australia include Deakin University, RMIT University and the University of Melbourne. In the
USA, participating institution includes Mt Sinai School of Medicine, with studies relating to post-
traumatic stress disorders among responders (e.g., construction workers) of the World Trade
Centre. In the Netherlands, participating institutions include the University of Arbouw and the
University of Amsterdam. These institutions occupy a vital position in the body of MH research
in the construction industry.

Insert Fig. 2 here
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Citation burst and centrality

On centrality evaluation, the power network for the countries and institutions showed that only
Australia and two Australian institutions had high betweenness centrality, indicated by the purple
trims (see Fig. 2). Australia (centrality = 0.22) with citation burst (4.70, 2015-2018), University of
Melbourne (centrality = 0.11) and Deakin University (centrality = 0.11). The centrality showed
that Australia occupies a 22% position in the research power network, implying that Australia and
its participating institutions occupy a strategic position in the field of MH within the construction
industry. Citation burst indicates that Australian researchers have been active in this research area,
maintained good collaboration association, and published at a fast rate.

Based on this study, it is essential to consult articles of authors from these countries, and
institutions, particularly from Australian researchers, when researching into this field. Among the
notable works of Australian researchers in this field are “mates in construction: impact of
multimodal, community based program for suicide prevention” (Gullestrup et al., 2011),
“promoting construction workers’ health” (Lingard and Turner, 2017) and “smart-phone
intervention to address mental health stigma in the construction industry: a two-arm randomized
controlled trial” (Milner et al., 2018).

Topics and research trends in MH in the construction industry

This was evaluated using the co-occurring keyword network. Keywords indicate the soul of
articles and can show at a glance the advancement in research topics.

The network of co-occurring keywords

The network had 142 nodes indicating the number of keywords and 114 links with Q = 0.681 and
S =0.3197 (see Fig. 3). Of all MH disorders, those indicated in the keyword analysis are post-

traumatic stress disorders (2), stress disorders (3), depression (2), and suicide (7). Suicide had the
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highest citation counts. This could be because there are continued cases of suicide amongst
construction workers owing to specific psychosocial factors (e.g., high job demand, work pressure
or speed, low job control) in the profession (Burki, 2018; Milner et al., 2015).

Milner et al. (2015) asserted that the increased risk of suicide in the male-dominated
industry resulted from psychosocial workplace and individual factors. The study opined that the
risk factors alongside others resulted in increased poor MH and suicidality in the construction
industry. For instance, work stress is a high-risk factor for depression (Tanigsman et al., 2014;
Boschman et al., 2013) and depression when left untreated is a top risk factor for suicide (WHO,
2017; H. Li et al., 2017). A few studies reported cases of depression (see Langdon and Sawang,
2018; Sunindijo and Kamardeen, 2017; Boschman et al., 2013; Al-Maskari et al., 2011) and post-
traumatic stress disorder among construction personnel (see Pietrzak ef al., 2014a,b; Boschman et
al., 2013).

The effort to mitigate stigma, depression and suicide among unemployed construction
workers resulted in the development of a multimedia-based intervention called contact and connect
(see Milner et al. 2018). The intervention is believed to mitigate mental ill health among
construction workers when they are unemployed. Also, there is an increased call for MH research
and interventions that are occupation specific. According to the analysis of the co-occurring
keywords, keywords related to MH which have been trending in recent times (2016 to 2018) are
related to health, psychosocial factors and research methods (see Table 2). These keywords reveal
the current research direction for MH in the construction industry.

Insert Fig. 3 here

Insert Table 2 here
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Citation burst and centrality
The keyword network yielded citation burst. The keywords with burst are article (burst strength =
7.04, 1992-2011), human (burst = 5.17, 1992-2008), male (burst = 4.85, 2007), and adult (burst =
3.99, 2011). Keywords with burst indicate that such words attracted great attention within a short
time. The keywords analysis indicates that research into the health of male construction workers
dominated the research area.

The analysis also yielded high betweenness centrality for seven (7) keywords namely
construction industry (centrality = 0.30); human (centrality = 0.18); health (0.16), questionnaire
(0.15), occupational risk (0.13), accident (0.11) and social support (0.11). The keywords with high
betweenness centrality signify structural gaps where ideas are most likely to appear (Chen, 2016).
The keywords with high centrality also received high citation counts. Thus, the keywords have
determined the direction of this occupational MH research for years.

Co-citation analysis

This refers to the rate at which two different documents, articles, or journals are mentioned together
by other articles or documents (Zhao, 2017; Song et al., 2016). It shows the level of importance of
the co-cited documents; therefore, those documents are valuable articles to look-up in such field
of research.

Author co-citation analysis

Author co-citation analysis (ACA) helps to reveal underlying specialties in a field of study, by
identifying groups of authors cited together in literature (Chen, 2014). The unit of analysis consists
of authors who have made an immense contribution to the discipline under review (Teng Chen,
2010). The ACA had 351 nodes, 440 links with 6859 references, Q value = 0.8470 and S value =

0.1062 (see Fig. 4). The node and font size of cited authors are proportional to the frequency of
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co-citation. From Fig. 4, it was seen that the top co-cited authors within the construction literature
are Lingard (25), Leung (25), Bowen (19), Boschman (16), Love (15), Loosemore (14), Goldenhar
(10), Petersen (8), Choudhry (8), Gatti (8) and Alavinia (8). Co-cited authors from other fields
whose scholarly achievements have imparted the MH field in the construction industry include
Karasek (23), Lazarus (15), Maslach (13), Frone (12) and Pallant (8),
Insert Fig. 4 here

Centrality and Citation burst
One co-cited author (Karasek) received a citation burst (burst strength = 7.62, 1993-2010). Robert
Karasek job demand-control model has been pivotal to determining psychosocial workplace
factors affecting the MH of construction industry personnel (i.e., professionals and frontline
workers). High betweenness centrality was recorded for some co-cited authors, including those
within and outside the construction industry, whose scholarly contributions have influenced the
field of study (see Table 3). Top among them are Lazarus (centrality = 0.18), Boschman (centrality
= 0.15) and Pallant (0.11). These three authors jointly occupy a pivotal position of 44% in the
network. For instance, Richard Lazarus’ stress theory has been very influential in the research
field. Since most of the studies adopted the quantitative technique and analyzed data using the
SPSS software, Julie Pallant received high centrality score because of reference to the SPSS
survival manual.

Within the construction industry, Julitta Boschman studies on MH (i.e., Boschman et al.,
2014, 2013) have been pivotal in this field of research; hence, the centrality score of 15% (i.e.,
0.15). Thus, indicating that the documents of the authors represent a turning point in this field of
research, as they are influential to the MH field of research in the construction industry. All authors

with high citation counts had a centrality score. These authors occupy a pivotal position in this
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occupation-specific MH field of research, and therefore, it is necessary to consult articles of these
authors when researching into the field.

Insert Table 3 here
Document co-citation network
The document co-citation helps to reveal the frequency at which the articles are cited. DCA is a
useful forecasting tool, beaming light into future research path in the field under study while cluster
analysis of the network helps researchers and other readers have an excellent summary of the
players in each cluster (Song ef al., 2016). The document co-citation network had 90 nodes, 145
links with Q equals 0.8417. The Q value indicates that cluster connections are divided into a loose
couple. The analysis had an S value of 0.5178, which tells that the members are averagely
consistent, with documents covering different but related subjects.

The top 12 most co-cited documents are Alavinia et al. (2009) (4 co-citations), Alavinia et
al. (2007) (4), Gullestrup et al. (2011) (4), Lingard et al. (2010) (4), Love et al. (2011) (4), Welch
(2009) (3), Mitropoulos and Memarian (2012) (3), Boschman et al. (2013) (3), Bowen et al.
(2013a) (3), Soo et al. (2011) (3), Gatti et al. (2014) (3) and Berninger et al. (2010) (3) (see Fig.
5). These documents provide a good understanding of the state of MH research in the construction
industry. Alavinia et al. (2009) evaluated the impact of several factors such as individual
characteristics, work factors, lifestyle, and work ability on incessant sick leave permissions in the
Dutch construction industry. The study suggested that to mitigate the occurrence of sickness
amongst construction workers, preventive measures should be targeted at work ability, curbing
smoking, and excessive physical load.

Bowen et al. (2014a) asserted that workplace psychosocial factors such as job demand, job

control, and workplace support are risk factors for high-stress in the South African construction
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industry. The study revealed that exposure to such psychosocial factors and the resulting
psychological stress differs with age and gender. Gullestrup et al. (2011) developed a suicide
prevention intervention program for the construction industry of Australia. The intervention entails
general awareness training on MH focusing on suicide prevention; suicide first aid, training of
gatekeepers (volunteer connectors); training workers; providing suicide prevention hotline
services and postvention support in the occurrence of suicide.

Insert Fig. 5 here
Citation burst and centrality
No document received citation burst, while betweenness centrality though low, was seen for some
documents (see Table 4). The centrality score indicated that the documents represent some
significant turning point, thus, influential to the MH field of research in the construction industry.
For instance, Alavinia 2009 (centrality score = 0.02) indicates that Alavinia ef al. (2009) occupies
a single pivotal point of 2% in the network. Though some authors with citation counts did not have
centrality scores, it is appropriate to consult all documents identified by this study when
researching this field of MH.

Insert Table 4 here
Bibliographic coupling
Using bibliographic coupling, documents which have significantly impacted the field of MH
research within the construction industry are summarized (see Fig. 6). Similar to other networks,
the font size is proportionate to citation counts. Bibliographic coupling revealed that the top five
most cited documents include: Gillen et al. (2002) (citation count = 245), Choudhry and Fang
(2008) (citation count =241), Siu et al. (2004) (220), Demerouti et al. (2010) (213), and Goldenhar

et al. (2003) (126). The analysis also revealed that recent studies within the construction industry
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are leveraging on information technology (digital interventions) to prevent poor MH, improve
health, well-being, and safety of construction personnel. They include Chen et al., (2016, count =
21), J. Chen et al. (2017, citation count = 6), Guo et al. (2017, count = 10), Milner et al. (2018,
count = 1), and Jebelli et al. (2018, count = 6). A citation count of zero signifies no record of the
document in the references of all citing documents.

Insert Fig. 6 here
Cluster analysis
Author co-citation cluster (ACC)
For author co-citation analysis, only eight salient clusters were identified automatically by the
software and named with ID #0, 1, 2, 3,4, 5, 6, 7 (see Fig. 7). The cluster ID and name was based
on the abstract terms of the co-cited authors that formed the cluster (see Table 5). All the clusters
had silhouette 0.895-1.00, signifying they are highly homogeneous. On the other hand, the
silhouette score suggests that each cluster is made up of adequately related members. Cluster #0
“safety-related stress,” the largest cluster has 34 members while cluster #7 “labor exploitation™ is
the smallest cluster with seven members.

The timeline view was employed for cluster network visualization, as it gives details of the
authors that form each cluster and the mean year of publication (see Fig. 7). Table 5 details the
clusters, label by LLR and major citer(s) to the cluster. The intellectual base of a cluster is outlined
by the cited members, while the citers are the core articles and known as the research fronts. A
minimum of two citers are reported per cluster; the first citer was itemized based on percentage
citations while the second citer, by gross citation score (GCS) or those whose title formed the

cluster label. It is evident from Table 5 that cluster #2, 3, 4, 5, 7 with mean year ranging from 2014
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to 2016 contain recent developments in the field of study. Only clusters with recent documents are
explained to conserve space.
Insert Fig. 7 here

Cluster #2 was labeled “constructional professional” and has 21 members. Following label
terms, it can be inferred that the cluster focused on “determinants of construction professionals’
health.” The top two citers to cluster #2 are Zacher et al. (2014) and Bowen et al. (2018), with 6%
and 5% of all the citations, respectively (see Table 5). The most cited author was Peter E. D. Love.
The cluster is made up of recent documents with mean year 2015. According to Cluster #2,
determinants of MH are personal characteristics (such as age) and work-related characteristics
(time pressure, job pressure, workload demand, work contact, work-family conflict). Zacher ef al.
(2014) found that the state of well-being is related to age differences in changeable work-related
factors. Bowen et al. (2018) deduced that job control and job pressure predicted work-family
conflict while work contact, work-family conflict, and job pressure determined psychological
distress; with psychological distress predicting sleeping problems.

Cluster #3 was labeled “migrant on-site construction worker” and has 16 members. Based
on the label terms, it can be inferred that the cluster focused on “psychological health and safety
of construction tradesmen.” Citers to the cluster include Wang et al. (2016) and Guo et al. (2017),
with Rafiq F. Choudhry and Umberto C. Gatti as the most cited authors. Poor living conditions
have been linked to poor MH (Fisher and Baum, 2010), even among migrant construction workers
(see Al-Maskari et al., 2011). As part of the measures to address the living condition of
construction workers, which is a social determinant of health, Wang et al. (2016) validated the
possibility of utilizing prefabricated accommodations to improve the standard of living of migrants

in the construction industry of South China.
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Providing decent housing for migrant workers would solve the challenges of poor on-site
living spaces, reduce physical and MH problems, and increase productivity (Wang et al., 2016).
Additionally, to ensure improved health of construction workers and their safety, Guo et al. (2017)
proposed using wrist-worn wearable technology to gather the real-time mental status of
construction workers and mental causes of construction accidents, to mitigate risky behaviors,
thereby achieving good health and safety.

Cluster #4 was labeled “systems framework” and has 14 members. Based on the label
terms, it can be inferred that the cluster focused on “mitigating mental and emotional stress.” The
major citers to the cluster include Dong ef al. (2012) and Turner and Lingard (2016). Dong et al.
(2012), utilizing the Centre for Epidemiologic Studies Depression (CES-D) scales to assess
depressive symptoms, found that persistent back pain among construction workers was a risk
factor for poor MH.

Cluster #5 was labeled “work ability” and had 12 members. Citers to the cluster include
Hengel et al. (2013), Boschman et al. (2013, 2014). Boschman et al. (2013), employing several
validated scales examined the prevalence of MH among bricklayers and supervisors. The study
found a prevalence of fatigue and depression among construction workers. Thereafter, Boschman
and colleagues examined the effect of common mental disorders (such as depression) on work
ability among bricklayers and supervisors and reported that irrespective of occupation, workers
had a high incidence of low work ability (see Boschman ef al. 2014).

Cluster #7 was labeled “labor exploitation,” it has nine members and a silhouette of 1. The
silhouette indicates a perfect solution, signifying that the members discussed the same topic.
Based on the label terms, it can be inferred that the cluster focused on “stressors of MH among

construction frontline workers” Major citers include Langdon and Sawang (2018), Turner-Moss
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et al. (2014), and Jebelli et al. (2018). The cluster is made up of recent documents with mean year
2016. Jebelli et al. (2018) proposed a signal processing framework for monitoring construction
worker’s brain waves to assess psychosocial stressors. According to the citers, the stressors of MH
include unsafe working and living conditions (Turner-Moss et al. 2014), and lack of personal time
and finances (Langdon and Sawang, 2018).

Insert Table 5 here
Keyword co-citation clusters (KCC)
Keyword clusters were used to determine noteworthy keywords. Such keywords were clustered
into nine (9) categories and had a silhouette between 0.845 and 0.99 (see Table 6). The two largest
clusters are cluster #0 “workplace injury” with 36 members, mean year 2005 and cluster #1 “poor
mental health” with 23 members and mean year 2013. It is evident from Fig. 8 and Table 6 that
Cluster #3 and #8 with mean year 2014 and 2016 respectively contained recent developments in
the field of study. In order to conserve space, only clusters #3 and #8 are discussed.

Cluster #3 was labeled “cognitive test,” with significant citers as Chen et al. (2016) and
Larsson et al. (2008). Chen et al. (2016), using EEG data developed a measurement framework to
monitor the mental condition of construction workers objectively, so as to improve health and
safety. Cluster #8 was labeled “safety behavior,” with significant citers as Leung et al. (2015) and
Y. Chen et al. (2017). Leung et al. (2015) developed a stressor-stress-safety behavior-accidents
model. The study assessed measures for preventing injuries among construction workers by
investigating the role of work stressors, physical and psychological stress on safety behavior and
accidents. According to the study, psychological stress was predicted by concerns about the job
(job uncertainty and job insecurity) and supervisor support. Following the cluster labels and

content, both clusters #3 and 8 are related to “psychological health and safety behavior.”
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Insert Fig. 8 here

Directions for future research
Attention to the theme identified by the cluster analysis will inform on research efforts to achieve
sustainable MH interventions in the construction workplace. Recent themes related to
psychological health and safety among tradesmen, determinants of physical and mental health
among construction personnel, mitigating mental and emotional stress, and work ability. The study
revealed that future studies should focus on measures that pertain to improved working conditions,
physiological responses to workplace stressors, physical and mental health awareness, and
organizational justice. Based on the findings of the study, the following directions for future
research are proposed:
MH of construction tradesmen
The review revealed that research into stress, coping, and MH outcomes in the industry had
focused more on construction professionals. What has dominated the literature for construction
tradesmen pertains to stress, its impact on workplace safety and productivity. There is a need for
increased research into the MH of construction front line workers (Langdon and Sawang, 2018),
as these group of workers engages in repetitive, tedious jobs resulting into musculoskeletal
disorder, stress-related disorder and depression (Boschman et al., 2013). Therefore, the target
population for future studies should be all-inclusive consisting of the project management team,
on-site supervisory team, skilled and unskilled workers.

Studies examining the construction workplace risk factors have ignored the diversity in
experiences within the industry (Boschman ef al. 2013), as well as other contextual factors.
Therefore, such studies into MH in the industry should consider conditions for specific trades and

positions. This information would help to map MH risk, and protective factors specific to each
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trade, profession, and further enhance the development of appropriate primary and secondary job
stress and MH interventions.

Methodologically robust studies on protective factors

Studies to determine protective factors for MH in the construction industry must be intensified to
enable the achievement of sustainable MH interventions. The review showed that studies in the
construction industry are focused on risk factors for mental ill-health, while protective factors for
good MH are less researched. Psychosocial risk factors deduced by studies on work stress and MH
of construction personnel (Bowen et al., 2018; Langdon and Sawang, 2018; Leung ef al., 2015;
Bowen et al., 2013a, 2014; Lingard et al., 2012) are mostly related to stressors such as work
conditions, low job control, little job support, high job demand, organisational injustice (i.e.,
gender, age discrimination, harassment), conflict and interpersonal relationship, social economic
status (i.e., low income, job insecurity) and physical illnesses.

On the other hand, protective factors act as a catalyst, making a difference in the influence
of a risk factor (Rutter, 1985); they include personal resources (such as resilience, hope, self-
efficacy), coping strategies, social resources (social support) and motivation (see McDowell et al.,
2019; Wille et al., 2008; Werner and Smith, 1992). Protective factors researched in the
construction industry are mostly a reverse of risk factors with no strong methodological principles
used to achieve them. Though there have been studies into stress-coping strategies, most of which
did not link coping strategies to MH. For instance, coping strategies have been found to have
varying mediator effect on mental ill health (see Langdon and Sawang, 2018; Sunindijo and
Kamardeen, 2017; Love et al., 2010). Protective factors should not only mirror risk factors, as that

would lead to defective interventions (see Franklin et al., 2017). Studies into protective factors
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should follow appropriate theoretical and methodological distinction from risk factors (Wille et
al., 2008).

Therefore, there is a need for studies into MH of construction personnel to examine both
personal resources, coping strategies, and their influence on MH. This would assist the industry in
arriving at sustainable MH interventions. A comprehensive study of risk and protective factors
will provide an appropriate basis for developing primary and secondary interventions (McDowell
etal.,2019; Wille et al., 2008). This implies that more comprehensive studies designed to evaluate
both risk and protective factors are needed as risk factors do not occur in isolation, but rather
cluster together and interact with one another; they may also vary with age, gender and time of
exposure. Therefore, it is expedient to identify factors that modify such risk in order to focus them
in preventive interventions. Such studies would also benefit from examining the interaction
between the risk factors, protective factors, and mental ill health.

Organizational justice

Research into work stress (e.g., Sunindijo and Kamardeen, 2017; Bowen et al., 2013b; Love et al.,
2010) and job satisfaction have come a long way, however, psychological ill health due to work
stress 1is still seen to be prevalent amongst construction personnel (Langdon and Sawang, 2018;
Sunindijo and Kamardeen, 2017). There is, thus, the continual need for studies into job satisfaction
and MH of construction personnel. Such studies should examine practices of organizational
injustice centered around age, gender discrimination, and harassment.

For instance, Bowen et al. (2013b) found that gender and age are determinants of mental
distress, pointing to discrimination in the construction workplace. The study also emphasized a
high turnover in the industry and the need for mechanisms to combat them. Work stress, such as

high job demand, low job control, little job support, bullying, harassment and gender
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discrimination impacting on MH, are significant causes for early exit and refusal to entry by female
construction professionals (Kamardeen and Sunindijo 2017; Sunindijo and Kamardeen, 2017).

This calls for MH interventions and policies in the construction workplace that will
promote organizational justice, as organizational justice fosters job satisfaction, reduces burnout
and sleep problems (Topbas et al., 2019; Gluschkoff et al., 2017).

Flexible work systems

Work satisfaction and improved individuality can be increased through flexible work system
(Kwon, 2019). More research accompanied by enforceable policies built around employee
satisfaction measures is needed across varying cultures, nationalities, age group, and gender. This
is because employee or job satisfaction has been linked with MH (Appleton et al., 1998). In order
to achieve job satisfaction and MH in this technological age, there is need for more researches into
Flexible Work Systems (FWS) such as Result-Only Work Environment (ROWE), flexi-term
contract, self-scheduling, and flexitime intervention (see Joyce et al, 2010; Ressler and
Thompson, 2008; Kelly and Moen, 2007) among construction industry personnel.

In the construction industry, Lingard et al. (2007) evaluated compressed work week
(CWW) among construction tradesmen. CWW is a type of self-scheduling flexible work system
aimed at improving employee’s work-life balance with potential benefit on MH. However, the
overall impact of such CWW on MH was not appropriately quantified, as no validated MH scale
was used to assess MH at post-intervention. Studies into FWS in the construction industry should
measure the effect of FWS on MH (Joyce et al., 2010). According to the study, irrespective of the
intended primary and secondary outcome in a job stress study, MH should be accessed.

In an intervention study, it is expedient that both primary and secondary outcome be

measured using a validated instrument at pre and post-intervention, to quantify the effect on MH.
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Therefore, studies into FWS and its impact on mental and physical health in the industry are
needed. Presently, most studies on MH in the industry are dominated by developed and emerging
countries. There is a dearth in research as regarding FWS and MH of construction personnel in
developing and low-income economies. More studies into FWS could help inform appropriate
FWS for varying culture and workgroup context.

Culture and context-specific studies

All-purpose and all-culture interventions are not efficient (Rebar and Taylor, 2017). Therefore,
MH interventions in the construction industry that are unique to varying cultures, race, and age
could be helpful. First, cross-cultural research in the field of MH within the construction industry
could help promote the knowledge of MH, strengthen management principles, and modify
interventions in the industry. Cross-cultural studies help to generate new knowledge and facilitate
the development of cultural-specific MH interventions (Liu ef al., 2018).

Secondly, a means to achieve such interventions could be through the development of
psychological self-reporting scales that are peculiar to the construction industry and unique to the
different type of firms and economies. For instance, following a result inconsistent with previous
studies, Langdon and Sawang (2018) suggested that the respondents in their study may not have
understood the wordings of certain constructs in the Brief Coping Inventory (BCI) scale.

The BCI’s acceptance coping question “accepting this has happened” and “learning to live
with it” may indicate negative coping style and not a positive coping mechanism (see Langdon
and Sawang, 2018). Finally, owing to the number of publications in the MH field of research within
the construction industry, there is a need for intensified research and published articles in the area,
which would, in turn, assist in ensuring psychologically healthy and productive personnel, and a

safer workplace.
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Limitations

A limitation of this study is the number of published articles used for the study. This number can
be traced to the field of research being young. However, the scientometric analysis highlighted
research efforts in this body of knowledge. Additionally, when merging the cells of authors with
varying initials, only eligible nodes could be merged to form a primary and secondary node.
Irrespective of this limitation, the quality of the analysis was maintained.

Conclusion

MH research in the construction industry is gaining attention, although this study reveals it is still
at an embryonic stage. This study provides a scientometric review by science mapping the body
of knowledge of MH in the construction industry. A total of 145 bibliographic records were
retrieved from the core collection database of WoS and Scopus. Using CiteSpace, the science
mapping techniques were employed to assess the state and direction of MH research in the
construction industry.

Co-authorship analysis revealed that Australian researchers had the best collaborative
network, making Australia the most influential research power in the research field. Co-word
analysis revealed that subject topics (keywords) in the research area had been related to physical
and mental health conditions, psychosocial health stressors, subjective data collection, and
analytical methods. However, the study deduced that research directions in this field have moved
towards using digital interventions for preventing poor MH and objectively evaluating mental
stress, which could cause fatigue and mental ill health.

Recent themes according to co-citation analysis related to psychological health and safety
among tradesmen, determinants of health among construction personnel, mitigating mental and

emotional stress, and work ability. It is concluded that intelligent measures to mitigate the negative
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effect of job demand in the construction industry are sought as research have moved towards
objective means of data collection and real-time monitoring of workers (i.e., using heart rate, and
HRYV metrics) to ensure improved health and safety. Measures that promote organizational justice,
flexible work systems, MH protective factors should be part of workplace MH promotion, and
intervention strategies, this would provide appropriate primary and secondary interventions
necessary to prevent MH problems.

The information in this review provides researchers and policymakers a one-stop-shop to
foundational articles needed when researching into this field. It also provides a hint on potential
collaboration channels. It serves as a quick map to young researchers, beaming light on authors
whose articles should be consulted and specific primary articles for study in this field while
pointing at research directions.
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Table 1. Article search string

Database

Search string combination

Scopus

WoS

(“mental health” OR “psychological health” OR depression OR “mental disorder” OR “mental stress” OR
anxiety OR “psychological stress” OR “post-traumatic stress disorders” OR ptsd OR psychological OR
mental) AND (“construction industry” OR “construction workers” OR “building industry” OR
“construction professionals™)

“mental health*” AND “construction industry*” OR “psychological health*” AND “construction
industry*” OR “psychological stress*” AND “construction professionals*” OR “mental stress*” AND
“construction industry*”” OR “psychological stress*” AND “construction workers*” OR “mental health*”

AND “construction workers*” OR “mental health*” AND “construction professional*”
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Table 2. Some co-occurring keywords between 2016 and 2018

Co-occurring keywords Citation counts  Co-occurring keywords Citation counts

Health-related Psychosocial related

Work stress 3 Accident prevention 8
Mental stress 3 Injury 4
Depression 2 Organizational justice 2
Fatigue 2 Mental workload 2
Emotional exhaustion 2 Job demand 2
Psychological condition 2 Family conflict 2
Subjective data related Working condition 2
Questionnaire 19 Objective data related
Structural equation modelling 9 Electroencephalography (EEG) 4
System dynamics 2 Frequency band 2
Factor analysis 2 Heart rate variability (HRV) 2
Multivariant analysis 2 Physical examination 2
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Table 3. Top 24 co-cited authors based on centrality score

Co-cited Authors Citation  Citation burst Betweenness centrality
count

Construction
Boschman Julitta S 16 0.15
Leung Mei-Yung 25 0.07
Choudhry Rafiq M. 8 0.07
Djebarni Ramdane 7 0.07
Mearns Kathryn 3 0.06
Lingard Helen 32 0.05
Gatti Umberto C. 8 0.05
Bowen Paul 19 0.04
Loosemore Martin 14 0.04
Goldenhar Linda M. 10 0.04
Alavinia Seyed M. 8 0.04
Xiong Bo 3 0.04
Tam Vivian W. Y. 3 0.04
Love Peter E. D. 15 0.03

Other fields
Lazarus Richard S 15 0.18
Pallant Julie 8 0.11
Brenner Harold 5 0.08
Maslach Christina 13 0.07
Hair Joseph F. 8 0.07
Karasek Robert 23 7.62 0.05
Spector Paul E. 7 0.05
Hobfoll Stevan E. 8 0.04
Burke Ronald J. 3 0.04
Nunnally Jum C. 4 0.03
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Table 4. Top 10 co-cited document based on CiteSpace, citation counts, centrality and mean year

Co-cited documents ~ Citation Centrality Year Source journals Volume Page
counts

Alavinia S. M. 4 0.02 2007  Scandinavian Journal of Work Environment Health 33 351

Alavinia S. M. 4 0.02 2009 Scandinavian Journal of Work Environment Health 35 325

Wu X. 2 0.02 2015  Accident Analysis and Prevention 78 58-72

Leung M. 2 0.02 2015 Book Chapter 0 0

Hayes A. F. 3 0.01 2012 Book 0 0

Samuel O. B. 2 0.01 2015 Management 5 96-106

LuWw. 2 0.01 2011  Automation in Construction 20 101-106

Han S. 2 0.01 2013  Automation in Construction 35 131-141

Bowen P. 2 0.01 2014 International Journal of Project Management 32 1273-1284

Boschman J. S. 2 0.01 2013  American Journal Industrial Medicine 44 748-755
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Table 5. The top 8 salient co-cited authors clusters and major citers

Cluster Size  Silhouette Mean year Cluster label Key Citer GCS
#0 34 0.895 2011 Safety-related stress (15%) Bowen et al. (2014b) 13
(4%) Love et al. (2010) 52
#1 32 0.959 2012 Safety awareness (14%) Kao et al. (2016) 11
(5%) Larsson et al. (2008) 67
#2 21 0.947 2015 Construction professional (6%) Zacher et al. (2014) 22
(5%) Bowen et al. (2018) 3
#3 16 0.956 2016 Migrant on-site construction  (6%) Wang et al. (2016) 10
worker (3%) Guo et al. (2017) 10
#4 14 0.903 2014 Systems framework (9%) Dong et al. (2012) 10

(6%) Turner and Lingard (2016) 0

#5 12 0.95 2014 Work ability (5%) Hengel et al. (2013) 16
(5%) Boschman et al. (2013) 26

#6 11 0.958 2013 Social-ecological perspective  (6%) Lingard and Turner 2015 12
(9%) Dong et al. (2012) 10

#7 9 1 2016 Labour exploitation (2%) Langdon and Sawang (2018) 2
(2%) Turner-Moss et al. (2014) 26
(1%) Jebelli et al. (2018) 6

Note: Details of the key citers, other citers and cited document to each cluster can be found at
http://dx.doi.org/10.17632/xgv997gypy.1
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Table 6. The top 9 salient co-cited keyword clusters and major citers

Cluster Size  Silhouette = Mean year Cluster label Key Citer GCS
#0 36 0.876 2005 Workplace injury (8%) Wu et al. (2016) 5
(3%) Gillen et al. (2002) 245
#1 23 0.845 2013 Poor mental health (7%) Zhang et al. (2016) 15
(5%) Love et al. (2010) 52
#2 19 0.909 2007 Occupational stress (6%) Dainty et al. (2004) 21
(4%) Siu et al. (2004) 220
#3 15 0.953 2014 Cognitive test (6%) Chen et al. (2016) 21
(2%) Larsson et al. (2008) 67
#4 9 0.928 2012 WTC responder (7%) Pietrzak et al. (2014a) 27
(8%) Pietrzak et al. (2014b) 91
#5 8 0.963 2012 Developed system (6%) Wang et al. (2016) 10
(1%) Demerouti et al. (2010) 213
#7 7 0.955 2006 Work efficiency (5%) Lingard and Turner (2015) 12

(1%) Choudhry and Fang (2008) 241

#8 5 0.99 2016 Safety behavior (3%) Leung et al. (2016) 27
(1%) Y. Chen et al. (2017) 21
#9 4 0.966 2006 Healthy eating (3%) Lingard and Turner (2015) 12
(1%) Dong et al. (2012) 10

Note: Details of the key citers, other citers and cited document to each cluster can be found at
http://dx.doi.org/10.17632/xgv997gypy.1
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Fig. 1. The annual distribution of MH in construction industry articles from 1993-2018.

42



PEOPLES R CHINA

Mt Sinai Sch Med
Univ-Amsterdam
-NETHERLANDS

rbouw
U$A RMIT Univ

Dea/kin Univ

AUSTRALTA

Univ Melbourne

Fig 2. The network of research power

43




Nodes Labeled: 5.0%
Pruning: Patiindzr
Excludad:

[ANONYMOUS];

Swserll

—
CiteSpace, v. 5.4.R1 (54-bit)
S o Shia T4 Em est
WoS: C:lliser: DesltoplitespacciDATAouput wos
Timezpan;: 1970-2018 (Slic= Length=:
ot T S0t Shae LAF=2.0, LeY-8, =20
Netwark: =175, E=341 (Density=0/0224]

Largest CC: 126 (72%]

post traumatic stress disorder
disaster

september 11 terrorist aftack
terrorism emergency responder
normal human
major clinical study rescue personnel
physical examination.

g2 occupational accident
cluamze!mn and mapga
rveys and questfonnafresfress dfsorder
salsrymeﬂagsmsm
job demand

young adulpguﬁﬂfg'*” d‘s ase /é;dust;y Pf iofity journalisy assessment
sanvary UITAINGMOAUSTRY psychological aspect
risk fagtar_ . i
occlipational health2d du” middle agedpo e
physical and psychosacial risk factor mental stress fema’@ a 1

. ) 2 facility design and construction
rj Cle weorkplace - 0ccupational safety
human experiment L

modeliafcﬂfbdch;vmr duch
g - lata reduction
adolescent Psychofogy Social support
stress
conflict

sy S22y Ml GUESHONNAITE comperaive stud
o) acc:dent"; q i v

J'abor and. personnel ﬁssues urvey accrdent P reventiorefab quarter

trolled study
et matoggremploye CONSTTCtibn workeraustralra;‘;"s’;; s
et onayss CONSRUCHOMINAUSHTY. s squason moseing
case study
factor analysis i * . mental health
- \personnel/issue;
construction, professicna] OCCUan (gt 8_5.." isk

fatigue job satistaction

migrant on site worker
Construction safety constrgctfonhealth safety engineering

busmess mode
electrophysiology personne/b.r @.’eCt imanagemen t
workforce psychoiogical stress
electroencephalography I( eeg)COHS(ructlon pfojec{cmnsimc!vun sito suitide prevention accommodation
manager
construction activity Per: sonnel management 9

impact personnel training
electroencephalography socie.ﬁes and institutiofingustrial hygiene
rofessional aspect
‘mental workload construction safea/managemenlp P
frequem:y band construction management

Fig 3. The network of co-occurring keywords

44




Pruning: PatHfinder
jed
[RHONYMOUS]

SR B
5548 545 54 Pl
jser\iser|Des Hog c\!sipscs DATAIUpLL Wos.
1570-2018 (Slice Length= LIRA
teria: Top 50 per Sli3e, LAF=20, LEY=E, 820 BURTON NW
351, E=440 (Density=00072] HOLMETROM E FNORVATN B

HILDEBRANDT VH ', HOLMSTROM EB'BAUM F BUTTERWORTH P
N TWISK UWR  BEEREBOOMIHJA BeGe s
SNASHALL D STATTINM  WALLACEJGC LANGFORD D
MELTZER“\\BREN ERH ' cren cF MELIA JL
ABBE O ABACHNICK BG
ROWLINSON § THO™s PA

H6GGENDooRN we GROENEVELDIIF /.| CAMPBELL F
STOCKS'S PROBstTmﬁ‘)LﬁENHAR LM LEUNG M-Y

“BETERSEN Js\A”EAvmlA SM\ iurur LOOSEMORE M
ARNDT V rergie g BOSGHJ'»V'%N IS {RZA ‘us/ﬁ
HLS,

““WELCH N, P HAYRES Nepr
REACHER KJ
SALTGERE weKhoy ToRHL! B\ PO$SAKOFF PM

CHOI-SD

HOLTERMANN A MhLONEY WF

-\

_SPECTO
KAZAZ A
JOFFEN f'LLE“ ¥ FuNG |W|>PAL LANT‘J

GHEN ZX

HAYESAERISLIN RW
GLENDON Al
GRZYWACZIG :AA(';%Z?\AMED S ZOHAR D LlNGﬁRD HLOVE- ‘EDKIAZADK
FANGD/ FLIN msz JHA,,B JF Nunmu ﬁ HOBEGLL s‘“ﬁ“"’"“"
TAYLOR &F L oweLL e, COOPER MD! A ﬁaEMER@UTI EONUKWUBE HN

BOYATZIS RE BYRNEBM ’6HOUDHRY RM

A MASLACH c“'s\f""wsg“‘ ey aa
MITROPOULOS EARLING .ﬂJJEEiAR j

SUTHERLAND v FERGUSONM

%N,E MR 1acuone'd BAKKER AB

/ ODRISCOLL MP ALLEN TO

SAURINTA “.GATTIUC WEARNS K “MOH

TAMNWY 1AM cMZHANG'M EpwaRDS IR 11 Fracomanm SCHAUFELI Baurke ry
JUDGETA /AUSTRALIAN B oaneLsK XIONG B | viaikera KLINERBoe sy VANDER H  Coroes oL
COHENJ cHEwNG 50| hsauna  JOHNSON JV GOLoSERGD
CHEN J | FENG.Y COHENS ~ PODSAKOF NP
NS FORNELLG  SUTHERLAND VJ
CHENG-T CHEN MJ
CHIS. ABDELHAMID TS
Mi LN‘_ ERA
KESSLER RC
LATALOVAK MARTIN G
V4
GULLESTRUP J
JORMAF
TSUTSUMI A
SELYEH

Fig. 4. The network of co-cited authors

45




| E—
1 (54-bit) M-
ey LEUNG-M-Y (2008)
FiDesltopicitespaceDATAUpLE wos
18 [Slice Length=2)
[Top 50 per slice, LRF=2.0, LBY=8, e=2.0
145 {Density=0 0362)
o)

%

HAIR JE (2014)
LEUNG‘M-V-(-zdﬁ)
BERNINGER A (2010)
5S00.4,(2071)
FARFELM (2008)
BERJRM (2012)
MITROPOULOS P (2012 SLTERMA CHIU Sk2gee
UL ( ) HOL NN A (2010) coxomuizotn)
BOSCHMAN.JS (2011) GR JELD IF (2010) CHANKL (2011) STENNER P (2008)
Al INIASSM;(2007) BOSCHMAN JS (2013)

| MELTZER H (2008)  BOWENP (2014) iy e a (2013)
A, SM (2009) KIAZAD K (2014) SAMUELOBZ0%5) pucesaL (2010)
"

BESLEBEN JR (2014) GATTILUC (2014)

LBt |
LINGARDFHC (2010) LEunG m|(2015) mg%)m

TELLMANM (2008) WELCH.LS (2009)
[ANONYMOUS] (2014) h;%wﬁgﬁi%ﬂ‘i 2)/_\(4

LEUNG MY=(2010) HERBERT R (2006)

JACOBSEN HB (2013)
LEUNG MY (2012)

PHUAETH20

WILKINSON A (2012) HOM PW (2012)
GULLESTRUP J (2011)

BOWEN:PA (2013)
WU X)2015) pay | ANT J (2013)
S (2014) Kesmtzuzow;
CHOUDH (2014) Tokizawalk (2017)

STELLMAN JM (2008)
DE JJ (1997)

FLIN R (2000)

I.(T'VE*PEEID (2010)
[ANONYMOUS] (2009)

Fig. 5. Document co-citation network

46



Johnson KA (2002)
Theorell T (1976)

S Pt cer
S WeiW.(2010)

Brockman JL (2014)
Engholm G (2005) Lingard H (2007)
Love PED (2005)

Jacobsen H (2013)
Leung M-Y (2003) Van den berg TIJ (2008)
. Leung M-Y (201 R
Winn'GL (2004) gy
cn ’i“fﬂa-wktorsson A (2006)” -maskari F.,(2011) Sheiner-EK (2002)
Dadi GB (2014 Zhang '-(2015)1.\»»..,“(2[115, 4elorlus £ (1986) Petersen US us) (1998) Boschman JS (2014)
Pietrzak RH (2014)m weianonrersy eoyy Demerouti E(2010)
Siu O-L(2 4 oz, )
zhng.p {2045)mn vy o Dung Xad1z)
. Ghif-Y=¥/(2016) HengelK (2013)
Powell R (2010) Melia-JL (2007)‘3“6"‘{:J [(if":?ﬂm{-oor (SUR)(ZDDQ Wang;::ﬁf::{) I:':: 4)‘ Dsowers.s (z016)
Leung M-Y (2010). | ove PED1(20710) "urner-moss )1
PowailRl (2016) 18]
Sutherland.V (1993) e GillgFi W| (2002 -
— Pietrzak RF {20 m(wm DT P ;J;’"g””‘ﬂ
eriappanadar $ (2013) C?NY(ZOU: Wﬂ)n{n’ﬁﬁ"""“’ Goldenhar Lﬁfl (I'iugﬂgg)ngarg(H (2015)
Holmstrém EE(1993)C|§RN5|2015| \‘kang ﬂzm Milner;A (2017)

Widerszalbazyl M (2000))0 iy RM (20(\)"”’“0|i<muora M(19'§4)Boschma‘,\n Js (2013)

e aaupsundoa ot Larsson S (2008)..
Maslow CB (2015)Che V(2017)Dam}yﬁ%‘.iz"§o4' JBowen P (2014) NN ebe B (2008)MllnerA(2 ,

e — Y Sen! 015
VanV (1990)Sleph9ns'R (2004){ 71 hgaran o Ja"ss \ RPM (2001) ChOUd I'y RM (2068)
Heller-T.S (2007) Leung-M -Y (2012) L-ngard " (2015) anm DB (2015)

Lorente L (2014) Tuuli MM (2009)

Bas!-l:'e“erserl 1999) pay Gullestrup J (2011)
Goldenhar N (2003) " i

Triebig G (1992) Zacher H (2014) Bowen P (2014)
Leung M-Y (2007)

Hsu DJ (2008)

O'reilly SC (2000)

Fig. 6. Influential documents based on bibliographic coupling

47



1993 1995 1988 2001 2004 2007 200 2013 2018 2018

./ %/ - .- @ > \ #0 safety-related stress
BEEHR'TAUTHERLAND VJ LOOSEMOMELMRODSAKOFF NP

FRIEDMAN M GOLDBERGD MASLACH NUNNALLY JC BOWHABACHEHEUNG SO
KARASEK R DE JJ SUTHERLANDWAZARUS RSDJEBARNIR LEUNG IMELCAMPBERK E RJ
- B #1 safety awareness

SPECTOR PE MACKINNON DP
ZOHAR D FANG D
LINGARD H HAIFDECI EL HAYNES:NSINGIWH . .
» = .. #2 construction professional

L ———
PODSAKOFIKIAZAIGREENHAUS JH
HOBFOLIBRISLIN FBAKKER AB
KLINE RB LOVE PEHAYESGRANDEY AA . .
v . #3 migrant on-site construction worker
MITROPOWAMTM
CHOUDHEHISA
GATCHENG T
P #4 systems framework
DO JOFFE H
HOOGENDOORNAWEEDWARDS JR
PETERSEWELQUDBARLUING J

.
STOCIMEETZER H
ALAHOUTERMANN A
BOGROENEVELDAIEAZ’AIEY WF, . . .

iz e #6 social ecological perspective
HOLMSTROME BAUMF

HOLMSTROM EB BEGG S
BRENNER H ABBE 00 s
== eo—a—-. #T7 labour exploitation
MARTIN G
TSUTSUMIASTRALL/ATALOVA K
GULLESJORM?AEERNSELYE H

#5 work ability

Fig. 7. Timeline view of author co-citation clusters

48



| I—
CiteSpace, v 5.4 R (64-bit]
April 11,2019 12:37:47 AM CST

Wos: C:{lserswer|Des I4opleitaspace\DATAIUtpUL wos.
gt

Timespar: 19702018 (Stice Leny

Selection Criteria: Top 50 per slice, LRF=2.0, LBY=8, e=2.0
Hetwarlc 1175, £2321 (Densiy=0 0224)
5 (72!

Modularity G=0 681

Mean Silhouette=0.3187

Exclude:
[ANONYMOUS];

—  E—

frequency band
mental workload
electroencephalography (eeg)
cnns Jwﬁtmn actrwty
graphy
migrant on site mrker p@;é f
fficienc
business mode™ k-E Y data reduction
#5 devel oped system construction safety
construction project

case study

human experimenthina #3 cognltlve test accident

accommodationprefab quarter & ¥ "
occupational accident young aduft
priority journal
fanagst * ' ‘ A / - australia
- (\ ) ' W psychology
project management questﬂgnnal rtICIEmale o ) &mn worker el heaith
societies and institution \k‘)? 7”\" #1.poor m ental hBé'fth
personnel K is
~~constructi
#2 occupational Stli $ eonsagtion
professionsl aspect N bu.'_ldmg industry
labor and persofnel issue fl’ilma n #0 if i u ry a du ” health
personnel management, v . L
accident prevention GONStruction .‘I? dustrys ~ ~occupational risk terrorism

contlet o ccupational health= 1|

- " ‘
female ;,oqe) police post traumatic stress disorder

#9 healthy éatipg wtc responder major clinical study

b .
nasy  #8 safety behavior middie aged stress disorder
comparative study o surve ySocial support disaster

W

surveys and questionnaireemergency responder
safety engineering September 11 terrorist attack
rescue personnel

Fig. 8. Keywords co-citation clusters

49




	“mental health*” AND “construction industry*” OR “psychological health*” AND “construction industry*” OR “psychological stress*” AND “construction professionals*” OR “mental stress*” AND “construction industry*” OR “psychological stress*” AND “construction workers*” OR “mental health*” AND “construction workers*” OR “mental health*” AND “construction professional*”



