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ABSTRACT

In terms of accidents at work and work-related illnesses, the construction sector ranks among the top
three. Occupational health and safety (OHS) research is therefore increasingly prevalent in this sector.
However, there is a lack of bibliometric analysis carried out on these studies. The aim of this study is to
examine, through bibliometric analysis, the research carried out worldwide on accidents in the
construction sector and the key points emphasized in these studies. Bibliometrix, an R-based software,
was used to analyze the articles included in this study. Accordingly, 48,046 studies were identified in a
search of the SCOPUS database using the term "occupational health and safety”. The results of this
study indicate that the documents cover the time period from 1990 to 2023 and are spread across 187
different sources, including journals, books, book chapters, and conference papers. With an annual
growth rate of 3.39%, the average age of documents is 8.27 years. The safety climate and training are
key issues in the studies. When examining the data, it can be observed that the majority of publications
come from Australia. Within their respective groups, Turkey, the United Kingdom, Malaysia, Italy,
Singapore, South Africa, China, Greece, and Indonesia are closely related. Canada and Spain are
connected through other groups. The fact that the most cited study comes from Turkey and is one of the
top publications indicates the high priority given to OHS in recent years.

Keywords: Construction industry, bibliometric analysis, occupational health and safety, occupational
accident

Insaat Sektédriinde Is Saglig ve Giivenligi Aragtirmalarinin
Bibliyometrik Analizi: Dunya Genelindeki Trendler ve Onemli Odak

Noktalar1 (1990-2023)

OzeT
Insaat sektorii, is kazalar ve isle ilgili hastaliklar agisindan en iist siralarda yer alan ii¢ sektor arasinda
yer almaktadir. Bu nedenle, bu sektdrde is saghgi ve giivenligi (ISG) iizerine yapilan arastirmalar
artmaktadir, ancak bu c¢aligmalar iizerinde yeterli bibliyometrik analiz yapilmamaktadir. Bu ¢aligma,
ingaat sektoriindeki kazalar {izerine diinya ¢apinda yapilan arastirmalari ve bu ¢aligmalarda vurgulanan
temel noktalar1 bibliyometrik analiz kullanarak incelemeyi amaglamaktadir. Bu ¢alismada dikkate
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aliman makaleler, R tabanli bir yazilim olan Bibliometrix kullanilarak analiz edildi. SCOPUS veri
tabaninda "Is saghgi ve giivenligi" terimini kullanarak yapilan arama sonucunda 48.046 calisma
bulundu. Bu ¢aligmanm sonuglari, belgelerin 1990 ile 2023 yillarn1 arasindaki donemi kapsadigini ve
dergiler, kitaplar, kitap boliimleri ve konferans bildirileri de dahil olmak tizere 187 farkli kaynakta
yayimlandigini gostermektedir. Belgelerin ortalama yagst 8.27'dir ve yillik biiylime oran1 %3.39'dur.
Calismalar, giivenlik iklimi ve egitim konularina biiyiik 6nem vermektedir. Veriler incelendiginde,
yaymlarin cogunun Avustralya'dan geldigi goriilmektedir. {lgili gruplar i¢inde Tiirkiye, Birlesik Krallik,
Malezya, Italya, Singapur, Giiney Afrika, Cin, Yunanistan ve Endonezya yakm iliskilere sahiptir.
Kanada ve Ispanya, diger gruplar araciligiyla baglantilidir. En ¢ok alinti yapilan ¢aligmanin Tiirkiye'den
olmas1 ve en iistteki yayinlar arasinda yer almasi, son yillarda iSG'ye verilen yiiksek diizeyde onemi
gostermektedir.

Anahtar Kelimeler: Insaat sektérii, bibliyometrik analiz, is saghgi ve giivenligi, is kazast

. INTRODUCTION

The construction sector has become an important industry worldwide, as housing is one of the basic
human needs. In terms of meeting the needs of the labor market, it is also one of the most important
sectors.

Germany is the country with the lowest number of accidents at work, while the United States has the
highest number of accidents at work, according to the 2023 data from International Labor Organization
(ILO). In the United States, agriculture, forestry and fishing stands out as the sector with the highest rate
of accidents at work, at 57.4% in 2020-22, while construction is in fifth or sixth place [1]. Turkey is the
country with the second highest number of workplace accidents after the United States. Of the accidents,
in Turkey, the mining and quarrying sector has the highest accident rate (43.4 %), while the education
sector has the lowest (0.1 %). Out of the economic sectors, the construction sector ranks at the third
place in Turkey. Such a high importance might lead to the intensive work-load, which in turn brings
about a high number of workplace accidents. This is supported by the data from ILO in 2023, which
reported that 20 workers in Turkey and 16 workers in the United States were involved in accidents per
100,000 workers [2]. In the last nine years, 12,408 workers in Turkey have lost their lives as a result of
work-related accidents. The construction sector alone accounted for around 35% of these fatalities, or
4,363 deaths [3].

The Social Security Institution identifies the construction, mining, and metal sectors as the leading
industries in terms of combatting work accidents and occupational diseases [4]. To minimize the
incidence of occupational accidents and diseases, governments have enacted laws and regulations with
sanctions [5]. These sanctions require employers to provide certain regulations and training in the
workplace and to provide their employees with the necessary protective equipment and materials [6]. In
addition to the inspection systems they have established, all countries on our planet have common codes
with the countries they have reached an agreement with, and these countries conduct their inspections
in the field of OHS using these established systems. Achieving positive results at the inspection and
investigation stages requires well-trained staff and systematic inspections [7]. For these reasons, health
and safety issues are of great importance in the construction industry. In this regard, a large number of
reports dealing with accidents in the construction industry and their possible causes have been published,
as evidenced in finding section of the current work. As a common phenomenon idea of occupational
health and safety, elimination of the potential risks must be the priority [8]. In this context, Sanchez et
al. (2017) [9] underscored that construction workers are required to perform a wide range of tasks that
involve some degree of risk. The workers are likely to be exposed to work-related accidents due to the
nature of the work. Construction workers are the most vulnerable as they are exposed to potential risks
and hazards throughout the construction process [10].

Workplace accidents and occupational diseases not only affect health and safety in the workplace, but
also have an impact on the economy due to the high costs associated with workplace accidents. The cost
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of construction site injuries can have a significant impact on the financial performance of construction
companies, increasing overall construction costs by up to 15%. Investing in accident prevention is
therefore not only important for health and safety management, but also for reducing the cost of
construction projects [11].

As the importance of occupational safety and health has grown, the number of publications in this area
has generally increased. This led to an overall improvement in the accumulation of knowledge in certain
areas. Therefore, bibliometric studies have become increasingly important in recent years because,
compared with traditional methods; they allow large numbers of reports to be classified more easily and
interpreted more systematically [12]. Considering such a reductive approach, we have herein used
Bibliometric methods in order to examine and analyzed the topics in construction related to OHS in
terms of some key parameters such as time-trend, core content (keyword and term analysis), scientific
productivity and spatial distribution. For the present study, we have used VOSviewer and R-Studio
based Bibliometrix tools for the reduction of the dimension of the documents. Both of these tools are
free online software. Nees Jan van Eck and Ludo Waltman [13] published the VOSviewer software. In
addition, Bibliometrix in very powerful to obtain a complete bibliometric analysis in a science mapping.
The program was developed by Massimo Aria and Corrado Cuccurullo [14]. After optimization of
running conditions of the program and construction of BibTex file version of SCOPUS documents
(Bibliometrix) and CSV file version of the SCOPUS documents (VOSviewer), the relevant documents
are used for the analysis considered. Such great software tools have been recently applied in a wide
range of fields [15-19]. The mechanisms of the both tools are based on mapping and network
construction of the documents, researchers, journals, countries, keywords; terms etc. prior to analysis,
some criteria by researchers are applied. For instance, a criterion as “minimum number of occurrences
of akeyword ”,* minimum number of occurrences of a term or “minimum number of documents released
by countries” are of the commonly applied by the researchers. Subsequently, total strength of the co-
occurrence links with others are calculated, as in the case of “term” and “keyword” analysis. As in the
case of all disciplines, there is a high number of reputed review and original articles [20]. Those reports
have contributed a lot in pioneering the researchers to new avenues. Significantly, the state of the art
has been suggested for each topic. However, as a recent approach; such software-aided analyses are very
recent, in comparison to the descriptive review articles. For that reason, we have directed our concern
towards on the reduction of the documents available [21]. Along with the current analysis, we have
focused our interest on author analysis to see which authors have produced more work in these areas,
and on keyword and term analysis to identify the most prominent words. In addition, we have
furthermore addressed the interest on the publication sources. Finally, for some specific countries, the
country specific analysis was carried out. Concerning country analyses, international studies and inter-
country collaboration network maps are also generated.

Il. MATERIALS AND METHODS

A.DATA SOURCE AND SEARCH STRATEGY

The SCOPUS database was used to access the articles examined in this study. The main reason for
choosing this database is that it provides advanced tools and analyses for conducting research, as well
as a unique citation index, citation results and detailed researcher profiles [22]. The SCOPUS database
includes 45,806 sources/journals, being one of the largest databases. It is one of the most reliable data-
sources [17]. We conducted a search on SCOPUS using the keywords "occupational health and safety"
for this analysis (TITLE-ABS-KEY ("Construction Industry" AND "Occupational Health and Safety")
(Access date: 18 January 2023). Accordingly, the search yielded 48,046 studies. The search was then
limited to the category of 'construction industry'. Finally, between 1990 and 2023, a-377 documents
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have been recorded. The documents were analyzed with the two-different software, namely Bibliometrix
and VOSviewer. The details/scope of the software were given in sub-sections.

B. ANALYZING DATA

First, the documents of the interest (N=377) were downloaded in BibTex format, which was
subsequently used in Bibliometrix program. Bibliometrix is a unique tool, developed in the R language
that allows statistical calculations and graphs to be generated in accordance with logical bibliometric
workflows. It is flexible and can be rapidly developed. It can be integrated with other R-based statistical
programs. It is therefore a useful tool in constantly changing fields such as bibliometrics [23]. It is
specifically used in the process of science mapping

C.VISUALIZATION OF DATA

As in the case of analysis with Bibliometrix, we first exported the selected documents to the CSV format.
The downloaded the file was used in VOSviewer software. VOSviewer is used to construct and visualize
bibliometric networks. These networks can include journals, researchers, or individual publications and
can be created based on citation, bibliographic coupling, co-citation, or co-authorship relationships. This
software tool also provides text mining functionality that can be used to create and visualize co-
occurrence networks of important terms extracted from scientific literature (vosviewer.com). Using the
VOSviewer software, keyword mining, citation analysis and bibliographic linkage analysis were
performed on the 377 data sets [20].

1. RESULTS AND DISCUSSION

Many studies on the construction sector and OHS can be found by searching the Scopus database. Table
1 summarizes the descriptive results of the 377 documents, indicating that the time range of the
documents spans from 1990 to 2023. These articles are distributed across 187 different sources,
including journals, books, book chapters, and conference papers. The estimated annual growth rate of
these documents is 3.39%. Although some publications date back to before 1990, they are quite rare, so
the starting year is considered as 1990, resulting in an average age of the documents being 8.27. The
low average age of the reports is an indication that the reports are relatively recent and that there is a
recent interest in the topic. In this context, the number of obtained sources is 184, and the number of
studies is 377. These studies were written by a total of 962 authors, with 43 sources written by a single
author. The international collaboration rate of these documents is 16.71%. The average number of
collaborations per study is determined as 3.19. The average number of citations per study is 16.28. The
total number of citations for these 377 documents is recorded as 13,730.

Considering the most cited documents, the document with highest number of citations (N=241) have
been disseminated from Turkey. In this report, Aminbakhsh et al. [11] have underscored that
construction projects are more susceptible to various risks arising from the nature of the work than other
types of work. The study emphasized the importance of managers assessing and prioritizing risks and
planning and budgeting for security risks. To realize this approach, the proposed framework presented
a safety risk assessment framework based on safety cost theory and the analytical hierarchy process.
The main purpose of risk assessment is the evaluation of risk elimination measures by means of cost-
benefit analysis. This is because there may be more than one method of eliminating a risk and the most
appropriate one for the organization should be selected. The proposed framework is intended to facilitate
the collective decision-making process of the decision-makers and to minimize the bias in the decision-
making process. As a result of the real-life study applied to a construction project, a hierarchy model
has been created that improves the decision problem and weight assignment to criteria, and more
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understandable sub-problems have been identified. Furthermore, a robust method for prioritizing safety
risks using the AHP method is presented and the COS theory provides a procedure for setting realistic
objectives and at the same time establishing a rational budget without compromising safety [11].

Table 1. Summary Statistics and details of the retrieved documents

Summary Statistics | Results
Time-span 1990-2023
Sources (journals, books, etc) 187
Documents 377
Annual growth rate % 3,39
Document average age 8,27
Average citation per doc 16,28
References 13730
Author keywords 927
Authors 962
Authors of single-authored documents 43

Concerning the annual trend of publications (Figure 1), it can be seen that it remained stable between
1990 and 2006 and that it then increased rapidly after 2006. The rapid increase in the number of
documents between 2006 and 2023 can be attributed to the increasing importance given to OHS in the
construction sector, the high awareness of accidents and deaths, and the increasing compensation
burdens for employers through legal regulations. It is clear that this is also in line with technological
advances and the need for more housing as the population increases.

Annual Scientific Production

| /
\

Articles

0
(
2006
2008
2010
1
016
2018
2020
2022

Figure 1. Annual scientific production
A.MOST RELEVANT SOURCES

As shown in the previous section (Table 1), research on the investigation of construction accidents from
an OSH perspective can be found in 187 different sources. These journals have been categorized based
on their significance using the Bradford Law. As shown in Figure 2, 22 studies in the selected field were
contributed by the source "Safety Science". It is followed by the source "Construction Management and
Economics” with 18 studies. Among the other sources, "Journal of Construction and Engineering and
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Management" has 13 publications, "International Journal of Occupational Safety and Ergonomics" has
12 publications, and "Engineering, Construction and Architectural Management" has 10 publications.

Most Relevant Sources

SAFETY SCIENCE e

CONSTRUCTION MANAGEMENT AND ECONOMICS o
10P CONFERENCE SERIES: EARTH AND ENVIRONMENTAL SCI @
JOURNAL OF CONSTRUCTION ENGINEERING AND MANAGEMENT 0
o
8 INTERNATIONAL JOURNAL OF OCCUPATIONAL SAFETY AND E 0
5
o
o
ENGINEERING, CONSTRUCTION AND ARCHITECTURAL MANAGE ®
INTERNATIONAL JOURNAL OF ENVIRONMENTAL RESEARCH AN
JOURNAL OF SAFETY RESEARCH
WORK -
(%)
ADVANCES IN INTELLIGENT SYSTEMS AND COMPUTING
0 5 10 5 20

N. of Documents

Figure 2. Most relevant sources

B. COUNTRY SCIENTIFIC PRODUCTIVITY

In Figure 3, the countries on the map are shown in different shades of blue and grey. The number of
documents published by each country is indicated by the degree of color. Grey countries indicate no
articles published on the topic according to the SCOPUS database. The documents might be found in
non-SCOPUS indexed journals. On the other hand, the shades of blue represent a decreasing in the
number of items as they move from darker to lighter shades. In other words, the countries that are colored
in dark blue have a higher level of scientific productivity in this field. The countries colored in dark
blue, from left to right on the map, are the United States, Spain, England, Turkey, South Africa,
Australia, and with a slight difference in tone, Canada and China follow. The airline-like network seen
between countries represents the intensity of their collaboration. This intensity is most prominently
observed in Australia on the map. Occupational health and safety profession holds a significant place in
Australia, and it is rare to find a medium to large-scale private or public organization without an
Occupational Health and Safety (OHS) professional department [24]. Since 1990, there has been a
substantial increase in university diploma programs related to OHS in the country [25]. As in the case
of Australia, such regulation could explain the highest collaboration network, the lowest rate of
workplace accidents or fatalities.
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Figure 3. Country collaboration map

Considering the construction sectors in countries considered for the present analysis, the activities of the
relevant sector in Turkey has accelerated in 2022. Construction activity contracted at annual rates of
7.5%, 10.7% and 15% in the first three quarters of the year. Having continued to contract, the sector
grew by 2% in the final quarter. Compared to the pandemic year 2020 (-5.5%), the sector experienced a
stronger contraction in 2022 (-8.4%) [26].

The Australian construction sector is a significant part of the country's economy, generating $168.8
billion in annual revenue and accounting for 9% of gross domestic product. Nationally, more than 1.1
million people are estimated to be employed in the construction sector [27]. The size of the Australian
construction market is expected to achieve an average annual economic growth rate of over 3% from
2024 to 2027. The sector's growth during the forecast period will be supported by the government's
continued focus on infrastructure development [28]. The industry has the highest rates of work-related
injuries in sectors such as accommodation and food services (56.4 per 1000 workers), agriculture,
forestry and fishing (53.6), transport, post and storage (50.8), public administration and security (49.4)
and construction (49.3) [29]. Out of the 59 countries, 31 were included in the study by selecting
documents with three or more documents (Figure 4.). Considering the scientific productivity (Figure 3),
Australia has the highest number of publications. Within its own group, Turkey, United Kingdom,
Malaysia, Italy, Singapore, South Africa, China, Greece and Indonesia are also related. Canada and
Spain are also related to each other through other groups. America, Hong Kong, and UK are leading in
their respective fields. It is noteworthy that Greece, Italy, and Canada have fewer citations and are
located further away from the main center structure in the field of OHS in the construction sector in this
map.

In the United States, construction costs declined due to lower prices for lumber, steel and aluminum.
However, there is still upward pressure on prices for some materials, such as gypsum and concrete
products. The overall increase in the cost of construction materials continues to outpace consumer price
inflation. In 2023, growth in the non-residential sector almost offsets the sharp decline in single-family
housing [30].

In the USA, there were 986 fatal injuries in the construction sector in 2021, of which 390 were due to
causes such as falls, slips, and trips. The rate of fatal work accidents increased from 3.4 per 100,000
full-time equivalent workers in 2020 to 3.6 in 2021. Employers reported 2.6 million private sector
injuries and illnesses in 2021, falling by 1.8% compared with 2020 [31]. In Canada, more than 40,000
workers are injured in fall accidents every year. Falls account for a significant percentage of the 'lost
time injury' claims accepted by Workers Comp Boards in Canada [32]. In the United Kingdom, 135
workers were killed in accidents at work in 2022/23. The construction and agriculture, forestry and
fishing sectors continue to be the sectors where the highest number of workers loses their lives in fatal
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accidents every year [33]. This is due to legislation in the UK, which started much earlier than in other
countries, so the figure is quite low.

The construction sector in China has been under increasing pressure from the challenges posed by
China's zero COVID policy and policies to reduce developer leverage and further promote sustainability.
Such pressures were manifested as a-2% reduction in construction growth. Investment in infrastructure
and affordable housing accounts for around 3% of construction activity in 2022 [34]. With regard to the
accident rate in the countries under analysis here, the relevant data entry was in 2022, as in the case of
Turkey. Corresponding the indicators of OHS in ILOSTAT-Turkey data, the rate of non-fatal accidents
at work per 100,000 persons in employment is 3549, whilst there are 20 fatal accidents at work per
100,000 employees [3]. As in the case of Australia, the last data entry was in 2022, reporting that the
non-fatal occupational accident rate per 100,000 employees is 899 people; the fatal occupational
accident rate per 100,000 employees is 1.6 people. As for China-Hong Kong, the last data entry was in
2016, indicating that the non-fatal occupational accident rate per 100,000 employees is 1,188.1 people;
the fatal occupational accident rate per 100,000 employees is 6.8 people and in Hong Kong accident
rates are approximately 68.1 per 1,000 workers, which is generally much higher than most neighboring
countries, such as Singapore, where it is only about 9.4 per 100,000 workers [35]. Considering the
ILOSTAT-USA data, the non-fatal occupational accident rate per 100,000 employees is 900 people
(given as the total number including occupational diseases such as “Absenteeism in the Workplace,
Asthma (work related, cancer etc.); the fatal occupational accident rate per 100,000 employees is 5.2
people [36]. There are several important reasons for the high accident rate in Hong Kong. High-rise
buildings continue to dominate the city, presenting many hazards associated with working at height and
vertical transport, such as falling objects or people [37].

On the other hand, when the countries with the highest levels of publishing are examined, it is clear that
Australia and the United States impose heavy fines for non-compliance with OHS regulations and that
these fines can bring about difficulties for employers who fail to comply. It is clear that Australia and
the United States impose heavy fines. Failure to comply with these fines can cause problems for
employers [38]. It can therefore be said that employers in these countries are obliged to comply with the
requirements of the regulations because of the serious consequences of sanctions.

If we handle the fines imposed in Australia, we can see that they are in fact significantly higher than the
fines imposed in the United States [39]. Compared to Australia, the amount of the fine in the United
States seems quite low. As far as China is concerned, no information has been obtained on the specific
amount of fines related to occupational safety and health laws/regulations. Therefore, no comment or
comparison can be made for China.
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Figure 4. Country Analysis.
For construction of author analysis networks, the minimum number of documents of a country was set
as N=3. No citation number criterion was applied for the analysis considered. Of the 59 countries
contributing to the field, 31 authors met the threshold of N=3.

C.AUTHOR ANALYSIS

Considering the network (s) of the authors included in the documents retrieved, a graphical structure in
which authors create reciprocal citations was composed. Mutual citation networks are created by
analyzing when two documents appear together in other documents. The more often these documents
appear together in other documents, the larger and closer the nodes in the reciprocal citation network
become [20]. It can be seen that the clustering of the authors is shown in different colors (Figure 5). Out
of the authors, Lingard H. (Helen Lingard, Professor Emeritus, RMIT University) has the highest
number of publications. It is also understood that she is in collaboration with Greuter S. and Tepe S.,

means that they have been working together.
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Figure 5. Author Analysis.
For construction of author analysis networks, the minimum number of documents of an author was set
as N=3. No citation number criterion was applied for the analysis considered. Of the 918 authors
contributing to the field, 42 authors met the threshold of N=3.

The issue of health and safety in construction is quite complex, and the most important advance needed
to improve health and safety in construction is the need for multiple approaches to solving it [40].
Effective implementation of OHS in the workplace to minimize accidents and occupational diseases is
possible through ongoing training programs (Figure 11.). Such initiatives are awareness-raisers in
themselves. It is particularly important to involve learners and workers in construction education through
games developed to identify hazards from the design stage onwards and manage them through OHS
control measures [41].

D .KEYWORD ANALYSIS

The VOSviewer map shows that the terms are mostly clustered under two main headings: 'health and
safety' and 'building' (Figure 6). The words under these headings are also grouped together with each
other. Construction safety, safety, risk management and safety culture are other items where the density
of terms is visible. The cluster with the highest density is 'Occupational health and safety’. It is clear that
the climate of security and the issue of education are of particular importance and should be the focus
of attention.
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Figure 6. Keyword Analysis:
For construction of keyword analysis networks, the minimum number of occurrences of a keyword was
set as N=3. Of the 932 keywords used in the reports extracted, 77 keywords meet the threshold of N=3.

An indication of the level of interest over the years is the uses of keywords in the articles. To illustrate
these trends, a 'keyword trends' analysis was carried out using VOSviewer (Figure 7). From this analysis,
we can see that new keywords (highlighted in yellow) are emerging towards 2020 from articles
published between 2010 and 2020. These new keywords have formed new clusters within the existing
clusters of keywords that have been in use since 2010, and new relationships have been established.
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Figure 7. Keyword Trends

E. TERM ANALYSIS
Out of the documents considered for the analysis, 8,562 terms were recorded. However, following a

criterion including the minimum occurrence of a term as 20, we have noted only 100 terms, which were
then used for subsequent visualization analysis. For each of these terms, a relationship score was then
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calculated. On the basis of this score, the most relevant terms have been selected. Sixty percent of the
most relevant terms were selected by default, resulting a-60 term for the study. The network can be
classified into three clusters, which can be considered as project management, manual workers and
construction activities (Figure 8). Each group is clearly distinguished from the other by a different color,
indicating how they are related within the group.
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Figure 8. Term Analysis
For construction of term analysis networks, the minimum number of occurrences of a term was set as
N=20. Of the 8562 terms used in the reports extracted, 100 terms meet the threshold of N=20.
Subsequently, for each of the 100 terms, a relevance score was calculated. Corresponding to the score,
the most relevant terms were selected by the program. The default choice was to select the 60% most
relevant terms. The number of terms shown in the network was 60.

In Figure 9, a map of the conceptual structure of the articles has been provided. This map is a
representation of the proximity of words which are semantically related. The first cluster (red color)
consists of 26 key words, including work accidents, risk assessment, construction companies,
construction workers, construction sector, accidents, personnel training, Australia, safety management,
occupational diseases, and procedures, which contains the most important group of articles related to
them. Cluster 2 (in blue) is a group of 5 keywords with a focus on women, men, adults, middle-aged
people and survey documents.
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F.AREA BASED TREE ANALYSIS

Three area plots have been used for the evaluation of the author tree analysis. The three area graphs
show the relationships between the selected areas. In the figure below (Figure 10), the names of the
authors, the key words and the countries of authorship have been chosen as the three areas.
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Figure 10.Tree-field plot
Concerning the three area charts (Figure 10), it can be seen that, on the left-hand side, authors use the
keywords provided in the middle section to indicate which country they belong to or which
country/countries they collaborate with to produce their work. The figure shows that almost all authors
use the same common keywords. The most frequently used keyword is "construction industry”. There
is also a great diversity in the distribution of the countries to which the authors who use this keyword
belong. The second most common keywords are ‘industrial hygiene' and ‘occupational health'. There is
also a great deal of diversity in the distribution of the authors and the countries for these key words. In
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the study, each author seems to have used all the common key words related to occupational safety and
health. The least used keyword, according to the networks, is "risk assessment".

G. WORD CLOUD ANALYSIS

In order to reveal the most frequently used common keywords in the documents considered for the
analysis, we have constructed a word cloud using R-studio based Bibliometric. Accordingly, we have
noted that “Building industry," "accidents," "risk assessment,” "human" as the most frequently used
words, being followed by the words 'industrial injury', 'health and safety' and 'occupational safety'. Taken
together, the words in the word cloud; we can deduce that “risk assessment studies conducted with a
focus on occupational health and safety play a critical role in ensuring the safety of human (employee),
preventing them from workplace accidents during the all processes of the building (construction)
industry”.
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Figure 11. Word Cloud of keywords
V. CONCLUSION AND FUTURE DIRECTIONS

The construction industry requires a critical and solid approach to occupational health and safety because
of the increase in accidents at work and work-related illnesses. In the present work, we have used two
software tools to reveal the core and thematic content of the documents in the construction sector - OHS.
In this respect, we have used the SCOPUS database for the retrieval of the documents. Accordingly, we
have 377 documents from the years 1990 to 2023 on record. Considering how the documents evolve by
the time, the relevant documents peaked after 2006. Regarding spatial distribution of the documents,
Australia ranked the first for its documents and it was followed by USA and the UK. Along with the
present study, we further constructed a word-cloud from the main text of the present study (Figure 12),
aiming/revealing whether the thematic content of this study is consistent with the documents retrieved
and considered for analysis. As expected, “construction” and “OHS” terms are more pronounced.
Interestingly, the “country” term was also highlighted. The higher frequency of term “country” can be
explained with country and its regulations for OHS. As we noted above, the legislations with respect to
the OHS are of the critical factors in order to diminish the potential accidents at work, as in the case of
the UK we have discussed above. In this respect, we can deduce that the thematic content of the current
reports is very compatible with the main approach of OHS and linked documents.
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Overall, these reviews have shown that the study of accidents in the construction sector from an OHS
point of view is a subject that develops and can be researched every year. In addition, an examination
of the authors and areas of interest of the articles shows that this field also interacts with engineering
and management. As a result, this bibliometric analysis study has enabled us to obtain important
information about the examination of accidents in the construction sector in terms of OHS and has
provided a holistic perspective on the topic orientations and development of the field. For the countries
with high rate of accidents, the future reports could address the i) implementation of OHS management
systems, as in the case Australia, ii) training and education, iii) adherence to the international standards,
and iv) development of a preventative safety and health culture. Following the introduction of such
systems and training, accident rates could be monitored over a number of years to see how effective
they are or are not.
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