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ABSTRACT

Achieving Sustainable Development Goal 3 (SDG 3),
which aims to ensure healthy lifestyles and promote
well-being for all, is a critical focus within the context
of construction health and safety, particularly for
construction workers. A significant factor influencing
the health and safety of construction workers is
their consumption of alcohol and tobacco (A&T).
This article presents a systematic review of the
research on A&T use among construction workers,
an analysis of key findings, research methodologies,
and recommendations. A knowledge-mapping
approach is applied to 108 articles sourced from
the Web of Science (WOS), generating clusters of
relevant keywords to illustrate the interrelationships
between A&T usage and construction workers.
The knowledge map reveals 40 distinct keyword
distributions, organised into five clusters, highlighting
the key connections between alcohol, tobacco, and
construction workers. From an initial pool of 336
articles from WOS and Scopus, 26 were selected
based on the PRISMA protocol for further analysis.
A review of these 26 studies demonstrates a
predominant use of mixed-methods and quantitative
research approaches. The findings show the
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heightened vulnerability of construction workers to hazardous A&T consumption, its
adverse health effects, and the urgent need for comprehensive interventions aimed at
reducing or eliminating this risk.

ABSTRAK

Die bereiking van Volhoubare Ontwikkelingsdoelwit 3 (SDG 3), wat daarop
gemik is om gesonde lewenstyl te verseker en welstand vir almal te bevorder, is 'n
kritieke fokus binne die konteks van konstruksiegesondheid en -veiligheid, veral
vir konstruksiewerkers. 'n Beduidende faktor wat die gesondheid en veiligheid
van konstruksiewerkers beinvloed, is hul verbruik van alkohol en tabak (A&T).
Hierdie artikel bied 'n sistematiese oorsig van die navorsing oor A&T-gebruik onder
konstruksiewerkers, en ontleed sleutelbevindinge, navorsingsmetodologieé en
aanbevelings. 'n Kenniskarteringbenadering is toegepas op 108 artikels wat van die
Web of Science (WOS) verkry is, wat groepe relevante sleutelwoorde genereer om
die onderlinge verband tussen A&T-gebruik en konstruksiewerkers te illustreer. Die
kenniskaart het 40 verskillende sleutelwoordverspreidings aan die lig gebring, wat
in vyf groepe georganiseer is, wat die sleutelverbindings tussen alkohol, tabak en
konstruksiewerkers beklemtoon. Uit 'n aanvanklike poel van 336 artikels van WOS en
Scopus, is 26 geselekteer op grond van die PRISMA-protokol vir verdere ontleding.
'n Oorsig van hierdie 26 studies toon 'n oorheersende gebruik van gemengde
metodes en kwantitatiewe navorsingsbenaderings. Die bevindinge toon die verhoogde
kwesbaarheid van konstruksiewerkers vir gevaarlike AT-verbruik, die nadelige gevolge
vir die gesondheid, en die dringende behoefte aan omvattende ingrypings wat daarop
gemik is om hierdie risiko te verminder of uit te skakel.

1. INTRODUCTION

To lead happy and fulfilled lives, individuals must maintain good health and
well-being, which are essential indicators and prerequisites for sustainable
development and population well-being. By contrast, the burden of illness
has profound personal, societal, and financial consequences, leading to
a universal interest in achieving optimal health. However, the COVID-
19 pandemic and ongoing global crises have hindered progress toward
Sustainable Development Goal 3 (SDG 3), which aims to “ensure healthy
lives and promote well-being for all at all ages”. Consequently, many
SDG 3 targets may not be met by the 2030 deadline, with significant
regional disparities in progress (Mikuta, Raczkowska & Utzig, 2024: 1).
The European Union (EU) prioritises the implementation of the SDGs,
particularly SDG 3, both domestically and internationally. Key objectives
of SDG 3 initiatives within the EU include developing more resilient,
accessible, and inclusive health systems; improving maternal, child, and
reproductive health; eradicating major infectious disease outbreaks, and
reducing the prevalence of non-communicable and mental ilinesses. In
addition, these initiatives focus on mitigating environmental and behavioural
health risk factors (Gabija, 2024: 1). A critical aspect of construction health
and safety is the reduction of such behavioural and environmental health
risks. Specifically, alcohol and tobacco (A&T) consumption is identified as a
significant health risk behaviour (Boal et al., 2020: 493).
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Concerns regarding employees’ A&T use and its impact on health, well-
being, and workplace safety are escalating globally. Due to its depressant
effects, alcohol impairs motor skills and sensory perception, leading
to difficulties in coordination, balance, and decision-making. Such
impairments can significantly reduce human performance, posing serious
risks to workplace safety. Tobacco use is identified as a major risk factor
for both lung and oral cancers (Tirukkovalluri, Arumugam et al., 2020:
1991). Furthermore, employees who engage in A&T consumption tend to
experience decreased productivity (Kirkham et al., 2015: 30), increased
absenteeism, and associated penalties (Sullivan, Fiona & lan, 2019: 543).
Industries such as construction, characterised by a predominantly male
workforce, are particularly susceptible to the hazards associated with
unsafe A&T consumption.

The prevalence of A&T use among construction workers is particularly
concerning, as this worker group exhibits higher consumption rates
compared to workers in other industries. For example, apprentices in the
building and construction trades have reported engaging in risky drinking
behaviours, with approximately half admitting to consuming alcohol while on
the job (Roche et al., 2020: 945). In the United States, construction workers
have the highest percentage (48%) of individuals who have ever smoked,
compared to an overall occupational average of 39% (Ham et al., 2011:
4). Similarly, in Nigeria, the smoking rate among construction craftsmen is
9.6%, significantly exceeding the national average of 3.9% (Olomofe et al.,
2021: 3). Australian data further reveal that reckless drinking rates are high
among younger workers (under the age of 25years ) and those in mid-age
(aged between 45 to 54 years) compared to the national average (Roche
et al., 2020: 941). Given these alarming statistics, it is essential to extract
and evaluate relevant data on A&T usage among construction workers
from existing literature. A systematic review could provide a comprehensive
overview, serving as a catalyst for developing targeted strategies aimed at
addressing A&T use and enhancing the health and safety of workers in the
construction sector. This study is significant as, to the authors’ knowledge,
no prior systematic review has been conducted on this topic.

The literature on the use of A&T among construction workers has expanded
significantly over time. This study aims to review relevant works to trace
these developments. Recent research indicates that bibliometric analysis,
which integrates knowledge mapping through keywords, is an effective
method for identifying significant issues in this field (Farooq, 2024: 339).
Knowledge mapping elucidates the fundamental cognitive structure of a
subject, serving as a foundation for further investigation. Both knowledge
mapping and the preferred reporting items for systematic reviews and
meta-analyses (PRISMA) framework are instrumental in organising and
synthesising domain-specific information (Wang & Cheung, 2024: 2194).
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By employing the PRISMA technique, this study seeks to reveal research
trajectories and historical trends, thereby identifying potential areas for
future advancements (Chen et al., 2022). Ultimately, this study intends
to generate keyword clusters from the knowledge-mapped articles and
illustrate the interrelations among these clusters concerning A&T utilisation
in the construction industry. In addition, the PRISMA framework is used
to analyse the research methodologies, findings, and recommendations of
studies focusing on A&T consumption by construction workers.

2. LITERATURE REVIEW

2.1 Construction injury, fatalities, health and safety
behaviour

The construction industry (Cl) presents significant hazards compared
to other manufacturing sectors, as evidenced by its higher frequency of
fatalities and injuries. Data from advanced nations such as the United
States, the United Kingdom, Australia, China, and Australia show that the
ClI has a higher accident rate than any other industry. For example, in 2015,
Australia recorded 37 fatalities in the construction sector, whereas the UK
reported 35 fatalities in the same year (Loosemore & Malouf, 2019: 223).
The situation in China’s construction sector is equally alarming, with an
average of 1.99 worker deaths per day reported between 2010 and 2019,
culminating in over 7,275 fatalities during this period (Xu & Xu, 2021:
1). Furthermore, since 2015, there has been a notable increase in the
incidence of preventable accidents and fatalities associated with housing
and municipal developments (Zhang et al., 2020: 1).

In developing nations, the prevalence of construction injuries and fatalities
is expected to be even higher, exacerbated by inadequate reporting of
health and safety incidents, limited policy adoption, and weak enforcement.
Recent data from Nigeria indicate that, between 2014 and 2016, there
were 3,461 reported accidents and 238 fatalities across various industries,
with the construction sector accounting for nearly 39% of these incidents
(Boadu, Wang & Sunindijo, 2020: 2). South Africa similarly reflects a
troubling health and safety record in the construction industry (Geminiani,
Smallwood & Wyk, 2008: 1121). Data from the Ghana Statistical Service
indicate that, in 2015, Ghana experienced 43 occupational injuries for every
million hours worked, translating to an incidence rate of 63 injuries per
1,000 workers and a severity rate of 418 days lost per million hours worked
(Boadu et al., 2020: 2). Collectively, these statistics show the critical need
for enhanced safety management practices within the construction industry,
highlighting that the operational safety environment remains complex and
demands substantial improvements.
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Research indicates that unsafe behaviour accounts for nearly 80%
to 90% of all incidents at construction sites, serving as a primary factor
contributing to injuries and fatalities (Han & Lee, 2013: 131). The attitudes
of construction workers at job sites are critical for enhancing behavioural
safety, as these individuals are directly engaged in physical construction
activities and are consequently exposed to potential hazards (Liu et al.,
2020). Scholars in both general occupational safety and construction safety
have identified safety-related behaviours as key predictors of workplace
safety, highlighting the significant role of health-risk behaviours (Hon,
Chan & Yam, 2014; Beus, McCord, & Zohar, 2016; Guo, Yiu, & Gonzalez,
2016; Boal et al., 2020). The consumption of both smokeless and smoked
tobacco, along with binge drinking, has been recognised as particularly
concerning health-risk behaviours (Boal et al., 2020: 493). According to
the Behavioral Risk Factor Surveillance System, ‘current smokers’ are
defined as individuals who have smoked at least 100 cigarettes in their
lifetime and currently smoke on some days or every day, whereas those
who use smokeless tobacco are classified as “currently using chewing
tobacco or snuff (including snus) on some days or every day” (Boal et al.,
2020: 498). Binge drinking is characterised as consuming five or more
drinks for men or four or more drinks for women on at least one occasion
over the past 30 days. While much of the existing literature has focused on
A&T use in isolation, fewer studies have investigated their co-occurrence;
however, research has demonstrated a robust correlation between frequent
alcohol consumption and tobacco use (Boal et al., 2020: 500; Brenner et
al., 1997: 89). This study aims to provide a more integrated understanding
of these health-risk behaviours. For example, a survey, conducted over 25
years ago and involving 8,043 construction workers in Germany, revealed
a strong association between A&T use, with over 65% of individuals who
abused alcohol also reporting cigarette use (Brenner et al., 1997: 87-90).

2.2 Alcohol use in the construction industry

Excessive alcohol consumption is recognised as one of the most significant
health risks in contemporary society (Sawicki & Széstak, 2020: 2). For
example, data from the EU Statistical Office indicates that, in 2014, only
16.4% of men across 27 EU member states reported having “never or
not in the last 12 months” consumed alcohol. Among these men, 14.7%
reported drinking alcohol ‘every day’, whereas 35.5% indicated ‘every
week’. Portugal recorded the highest daily alcohol consumption rate at
38.6%, whereas the UK had the highest weekly rate at 51.6% (Sawicki
& Széstak, 2020: 2). Furthermore, alcohol misuse is disproportionately

192



Oladimeji & Haddad 2024 Acta Structilia 31(2): 188-223

prevalent among construction workers compared to other industries. A
study involving 386,620 workers revealed that 25,842 construction workers
exhibited a statistically significant higher prevalence of alcohol abuse
(p<0.001) relative to workers in other sectors (Boal et al., 2020: 493).

Surveys conducted in California in 2005 indicate that the likelihood of
binge drinking among construction workers is 14.8% higher than that of
professional workers (Barnes & Brown, 2013: 108). In addition, data from
the 2006 wave of the National Longitudinal Survey of Youth, which included
individuals born between 1957 and 1965, reveal that males who engage in
physically demanding occupations not only drank more frequently, but also
consumed larger quantities on typical drinking days, often exceeding six
drinks (Barnes & Zimmerman, 2013: 40). Furthermore, a U.S. household
survey from the early 1980s highlights a persistent issue of alcohol misuse
among construction workers. While 6.5% of the general population reported
having an alcohol use disorder, the prevalence among construction
workers was notably higher at 28%, with specific construction occupations
(construction labourers, equipment drivers, and carpenters) exhibiting rates
exceeding 9.8% (Boal et al., 2020: 493; Mandell et al., 1992: 738).

Alcohol-related health risks are common, and this has led to both human
and financial losses in the form of accidents, deaths, absences from
work, rework due to poor execution, and incorrect delivery of work tasks
(Brenner et al., 1997: 85; Sawicki & Szdstak, 2020). A comparative analysis
of mortality rates indicates that individuals who consume alcohol exhibit a
mortality rate 2.8 times higher than non-consumers (Brenner et al., 1997:
85). Furthermore, Hota and Mariusz (2019: 1879) suggest that alcohol
consumption impairs the concentration of workers on scaffolding, thereby
increasing the risk of falls from heights. Alcohol use is one of the most
common, yet comparatively understudied individual risk factors associated
with construction work-related injuries (Ramirez et al., 2013: 6155).

In addition to jeopardising their own health, workers who abuse alcohol
can adversely affect the physical and mental well-being of their colleagues.
This concern is supported by a study indicating that 58% of construction
workers reported consuming alcohol daily, thereby normalising the
behaviour both during leisure and in the workplace (Biggs & Williamson,
2012: 445). The repercussions extend to verbal abuse, racial harassment,
threats, and acts of aggression, creating a climate of violence that impacts
on both drinkers and non-drinkers alike. Such behaviours can significantly
undermine interpersonal relationships among colleagues (Du Plessis, et
al., 2013: 423).
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In the context of construction, where adherence to precise specifications is
essential, maintaining a sound state of mind is crucial. Alcohol dependency
can severely impair an individual’s ability to coordinate effectively. Research
by Martin et al. (2017) and Huang et al. (2015) demonstrates that alcohol
consumption negatively affects attention, clarity of thought, concentration,
decision-making, and proactive measures that could prevent accidents.
Alcohol abuse is also associated with psychomotor dysfunction, including
impairments in balance, communication, cognition, and threat perception,
as well as increased anxiety and depression (Du Plessis et al., 2013; Martin
et al., 2017; Huang et al., 2015).

2.3 Tobacco use in the construction industry

It is projected that the total number of deaths attributable to tobacco use
— encompassing conditions such as anaemia, cardiovascular diseases,
cancer, and other illnesses — will rise from 5.4 million cases in 2004 to
an alarming 8.3 million by 2030 (Sushanthi, Doraikannan & Indiran, 2022:
263). All forms of tobacco, including cigarettes, cigars, pipe tobacco, snuff,
and chewing tobacco contain over 4,000 compounds, including nicotine,
which is highly addictive and rapidly absorbed into the bloodstream (Davis,
2008: 75). Particularly concerning is the data from the National Health
Interview Survey conducted between 2014 and 2016, which indicates that
tobacco use is significantly more prevalent among construction workers
compared to other occupational groups. Specifically, 25.8% of workers
in construction and extraction occupations reported smoking cigarettes,
in contrast to 15.4% of the overall workforce. In addition, 9.0% of these
workers used smokeless tobacco, compared to only 3.0% of all workers
(Boal et al., 2020: 493).

Tobacco use is identified as one of the six significant health-risk behaviours
among construction workers (Boal et al., 2020: 493). Nicotine, a highly
addictive psychotropic substance, significantly reinforces the act of
smoking. Nicotine dependence is notably persistent, as evidenced by the
high rates of cessation failure among construction workers (Davis, 2008).
Tobacco and alcohol are often grouped under the broader category of
‘substance use’, due to their shared addictive properties. Consequently,
many of the adverse health and productivity effects associated with alcohol
consumption in the construction industry, as discussed in the previous
section, also apply to tobacco use (Laraqui et al., 2021; Flannery, Saheed
& Adekunle, 2021: 477-479).

194



Oladimeji & Haddad 2024 Acta Structilia 31(2): 188-223

2.4 Construction workers’ alcohol and tobacco use

Negative lifestyle choices such as alcohol consumption and the use of
tobacco (both smoked and smokeless) among construction workers are
often overlooked. However, these behaviours have significant direct and
indirect consequences, resulting in financial losses, time inefficiencies,
and even fatalities within the construction sector (Brenner et al., 1997;
Sawicki & Szostak, 2020). If proactive measures are not implemented to
eliminate or substantially reduce these practices, the industry may face a
critical labour shortage, particularly in countries experiencing high rates of
population ageing. It is essential to safeguard the health of the existing
workforce, postpone early retirements due to health issues, and improve
the overall quality of life for construction workers (De Wind et al., 2013).

The harmful use of alcohol is one of the foremost risk factors for population
health and a leading cause of mortality worldwide. According to research
by the World Health Organization (WHO), alcohol is associated with
approximately 60 different diseases and injuries, ranking as the third most
significant risk factor for human health (WHO, 2018; Anderson & Baumberg,
2006). Alcohol use disorder, a severe condition, has profound implications
for individuals’ health and well-being (Brooks et al., 2020). The construction
industry is particularly characterised by a culture that promotes alcohol
consumption, as noted by the Australian Institute for Suicide Research and
Prevention (Flannery et al., 2021). In addition, the prevalence of tobacco
use is highest among construction workers, with rates reaching 34.3%
(Syamlal, 2018). Construction workers are also exposed to numerous
occupational hazards, including chemicals, dust, and fumes from welding
and asphalt, which exacerbate the health risks associated with smoking
(Markowitz et al., 2013; Blanc et al., 2009). For instance, smokers face
a higher risk of lung cancer, with those who also inhale asbestos having
a 28.4 times greater likelihood of developing this disease (Markowitz et
al., 2013). These issues highlight the urgent need for comprehensive
surveys and systematic analyses of existing literature to derive findings
and recommendations regarding A&T use among construction workers,
emphasising the critical importance of occupational health and safety within
the industry.
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3.  RESEARCH METHODOLOGY

A systematic literature review is a comprehensive method for identifying,
evaluating, and synthesising research on a specific topic (Boell & Cecez-
Kecmanovic, 2015). This approach is effective for studying complex
issues such as A&T use among construction workers, because it follows
established protocols such as PRISMA to ensure rigour and reproducibility
(Chen et al., 2022). A systematic literature review also allows for the use
of bibliometric analysis (Farooq, 2024: 339) including knowledge mapping
(Farooq, 2024: 339), which involves clustering keywords and identifying
connections between them (Xiao & Watson, 2019). In this study, the
knowledge mapping process and the systematic review process are
different but complementary, because both used the same literature from the
initial Web of Science (WOS) search. For the PRISMA process, additional
studies were sourced from the Scopus database. First, bibliographic results
limited to the titles and abstracts from literature sourced from the WOS
database were mapped. Using mapping keywords “construction workers”,
“alcohol”, and “tobacco” of multidisciplinary articles showed 40 theme items
and, after mapping, five theme clusters showed how these items interact
and highlight gaps in the literature on construction workers’ A&T use. After
completing the knowledge-mapping process, a systematic review using
the PRISMA protocol was conducted. Using articles initially collected
from the WOS database and then the additional studies sourced from the
Scopus database together, full text access to this literature was obtained
and validated through Google Scholar and ResearchGate databases. Only
full-text, peer-reviewed, English-language research articles were analysed
for specific research approaches used to investigate construction workers’
A&T use, specific findings, and recommendations from studies focusing on
A&T consumption by construction workers.

3.1Search strategy

In the first search on 21 June 2024, the literature on construction workers’
A&T use was retrieved from the WOS, a reliable bibliographic database that
gives users access to over 12,000 research publications and citation data
from academic journals, conference proceedings, and other documents
in various academic disciplines. The WOS is a reliable source of data for
bibliometric research and analysis. Using Boolean operation (AND, OR,
NOT) keywords search, the primary study keywords (construction workers,
alcohol, and tobacco) were used to formulate and run the following search
strings limited to the title and abstract (“Construction” OR “Building*” OR
“Artisan*” OR “Craftsm*” OR “Workm*” OR “Construction worker®” OR
“Construction professional*”) AND (“Alcohol” OR “Tobacco”) (Title) AND
(“Construction” OR “Building*” OR “Artisan*” OR “Craftsm*” OR “Workm*”
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OR “Construction worker*” OR “Construction professional*” AND (“Alcohol”
OR “Tobacco”). Note the use of similar word search and asterisks (*)
for construction workers according to the rule of WOS search database
(artisan, craftsm®*, workm*, construction professional®).

In the second search on 21 June 2024, additional literature on construction
workers’ A&T use was retrieved from the WOS and Scopus databases,
because of their widespread use in providing comprehensive and current
coverage of a wide range of peer-reviewed literature (Baas et al., 2020;
Birkle et al., 2020). Pertinent and differentiable terms and phrases
with Boolean search operators were selected and applied to the first
search, which was limited to article titles and article abstracts. For the
second search, the focus was on research methodologies, findings, and
recommendations of studies focusing on A&T consumption by construction
workers. For the WOS database, the following search strings were run
(“Construction” OR “Building*” OR “Artisan*” OR “Craftm*” OR “Workm*”
OR “Construction worker*” OR “Construction professional*”’) AND (“Alcohol”
OR “Tobacco”) and the following search strings were run on the Scopus
database (“construction” OR “building” OR “artisan” OR “craftsmen” OR
“workmen” OR “construction professional” AND “tobacco” AND “alcohol”).
Since the second search was limited to full-text studies, the most relevant
publications identified from the Scopus and WOS databases were accessed
and validated through Google Scholar and ResearchGate to retrieve the
full text.

3.2 Inclusion and exclusion criteria

For the knowledge-mapping process, the titles and abstracts of multi-
disciplinary literature on construction health, safety, and management
were considered. The literature gathered is expected to include contri-
butions from conference proceedings, as well as master’s and doctoral
dissertations (Ibrahim & Belayutham, 2019).

For the PRISMA process, only peer-reviewed, full-text, English-language
articles were included in the search. The selection criteria aimed to
comprehensively capture all relevant academic works published in the
Scopus and WOS databases. Excluded from the search were conference
papers and publications in languages other than English. The review
focused on peer-reviewed research specifically addressing A&T use among
construction workers. Relevant studies from journals related to medicine,
dentistry, public health, and occupational health and safety were included,
as these fields often contain research pertinent to construction health and
safety. In addition, journals in economics and construction management
were considered, as they also contribute valuable insights to the topic.
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3.3 Identification of studies

Figure 1 shows how the articles were identified for knowledge mapping and
the systematic literature review. In the WOS search, the titles and abstracts
of 108 journal articles published in the English language and related to
‘construction workers’, ‘alcohol’ and/or ‘tobacco’ were identified for keyword
mapping. After the keyword mapping, a second search identified 228 peer-
reviewed articles addressing A&T use among construction workers from the
Scopus database.

During step 1 of the PRISMA process, search results from both the WOS
(108) and Scopus (228) databases identified 336 articles suitable for
the systematic review. In step 2, screening of the articles, the first 336
online articles were screened for duplicates using RStudio, a dependable
application data science program (Marlina et al., 2023); this resulted
in 336 articles because there were no duplicates. After evaluating the
abstracts and titles to determine their relevance to the research questions,
100 publications were selected for full-text screening. During step 3, in
checking the eligibility of articles, the PDF document version of all 100
publications was retrieved through Google Scholar and ResearchGate for
full-text screening to identify articles that met the inclusion and exclusion
criteria related to the following topics: (1) construction workers’ drinking of
alcohol only; (2) construction workers’ use of either smokeless or smoked
tobacco only, and (3) construction workers’ use of both A&T. At the end
of the eligibility process, 42 articles were deemed eligible for inclusion.
During step 4, inclusion of selected articles, a thorough analysis of each of
the 42 papers was conducted. Only articles that offered adequate details
pertinent to the research methodology, conclusions, and recommendations
regarding the usage of A&T by construction workers were included for the
final analysis. This resulted in a total of 26 publications.
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Knowledge mapping

Using the keywords in
construction workers
A&T use based on
108 articles

PRISMA process

Articles in English
from Web of Science
(WOS) database

(108)

Articles in English
from Scopus
database

(228)

After removing
duplicates
(n=336)

Excluded after
screening titles
and abstracts
(n = 236)

Records screened
with keywords
(n =100)
Excluded not
meeting eligibility

criteria
(n=58)

Eligible for
inclusion
(n=42)

Excluded not
meeting specific
research
objectives
(n=16)

Studies
included
(n=26)

Knowledge mapped: 5 . =2 h methodol Findings and
luster’s connections of esearch methodology g
clusters of keywords on Cluster's connectio s o of articles on recommendation on
: keywords on construction " -
construction workers workers AT use construction workers construction workers
A&T use A&T use A&T use

Figure 1: Study identification for knowledge mapping and the systematic literature
review

Source: Author’s own construction
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3.4 Analysis of identified literature

For the knowledge mapping, the titles and abstracts of 108 English-
language journal articles retrieved from the WOS database were analysed.
Using VOSviewer (Van Eck & Waltman, 2010), five clusters were generated,
comprising 40 items with a minimum of three keyword occurrences. These
40 items were selected based on their high relevance to the themes of
‘construction workers’, ‘alcohol’, and ‘tobacco’. They were used to construct
the co-occurrence network (see Figure 2 and Table 2).

For the systematic literature review, data extraction and analysis were
performed by one author and subsequently verified by another. To examine
the study approach and research findings regarding the use of A&T among
construction workers, the 26 relevant studies were first analysed. These
studies were categorised according to the author(s), year of publication,
study design, research methods, country of origin, journal/source, and
primary focus or objective. The studies were organised by publication year
in ascending order for clarity (see Table 1). Data were then extracted from
the methodology, results, discussion, conclusion, and recommendations
sections of each article to classify findings on A&T use among construction
workers into three categories: ‘alcohol alone’, ‘tobacco alone’, and ‘alcohol
and tobacco combined’ (see Tables 4, 5, and 6).
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4.  FINDINGS AND DISCUSSION

4.1  Knowledge mapping of multidisciplinary studies on
construction workers’ A&T use

The co-occurrence network provides a clear representation of the thematic
relationships among the selected articles. As Oraee et al. (2017: 1294)
note, “author keywords represent the core of the study and the focal point
of an investigation, carefully chosen by the authors”. In the network, the
nodes correspond to specific keywords that broadly encapsulate the
central themes of each article. He et al. (2017: 674) further suggest that
the evolution (patterns and shifts) of the keyword network over time reflects
the shifting contours (for example, the changing and emerging trends, key
topics, and evolving areas of interest) of the subject under investigation,
offering insights into the key areas of focus within the field.

Figure 2 and Table 2 present the network based on keywords, colours,
numbers, and the five clusters. The clusters of five colours of 40 items of
keyword distributions, placed in brackets, are red (11), green (9), blue (8),
yellow (8), and purple (4).

dna

expression

tomato

nicgtine o tobagco

water
environmental tobacco smoke
risk-factors nanoparticles
cigarettggsmoking behavior @
smoking @ perfofmance

&4 phase chagge material agid
y prevalence
policy > lauryl@alcohol

capacity building thermal engbgy storage mixture
algebhol health

tobacco control risk system
2 &
cons m.ptlon
men

ender
women

alcohol cgpsumption

Figure 2: Most co-occurred keywords in construction workers use of A&T literature
(titles and abstracts)
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The most prominent cluster, represented in red (Figure 2 and Table 2),
focuses primarily on alcohol-based phase change materials (PCMs). These
materials are closely associated with thermal energy storage technologies,
which reduce energy consumption in cooling applications, by storing cold
within PCMs. Due to their ability to store significant amounts of cold and
undergo phase transitions at a constant temperature, these materials
are considered particularly suitable for enhancing thermal comfort in
buildings. While this cluster does not have a direct application to the study
of construction workers’ adoption of A&T, it is relevant insofar as thermal
energy storage technologies are part of the broader context of specialised
construction applications, and the use of A&T may influence construction
outcomes in this domain.

The green cluster of keywords identified in the analysis is primarily
associated with cigarette smoking, tobacco, nicotine, smokers, and
related behaviours (see Table 2 and Figure 2). Notably, keywords related
to cigarette smoking and tobacco exhibit the strongest links and highest
co-occurrence within this cluster. The concepts of human behaviour and
expression are also closely related, reflecting their relevance to the study of
tobacco use. Furthermore, nicotine, the addictive substance present in all
tobacco products (Reynales-Shigematsu et al., 2023), is a central theme.
By contrast, keywords such as DNA, tomato, and activation appear to be
more closely associated with broader clinical studies on tobacco.

The blue cluster of keywords focuses on articles addressing the health
risks associated with alcohol consumption, with particular emphasis on
gender differences in alcohol use. Notably, no studies were found within
this cluster that explored the co-occurrence of A&T consumption at the
keyword level. This gap shows the need for research that combines A&T
use in a comprehensive analysis, especially given that both substances
are commonly abused by construction workers (Mohankumar et al., 2018;
Laraqui et al., 2021; Kinteh & Bass, 2023; Patel et al., 2024).

The yellow cluster centres on smoking, the environmental health risks
associated with tobacco use, public health policy, and the regulation of
tobacco smoking in public spaces. The keyword mapping within this cluster
highlights the importance of addressing not only the issue of A&T use
among construction workers, but also the risks associated with second-
hand smoke exposure on construction sites. Implementing regulations
to protect the health and well-being of workers exposed to second-hand
smoke, even if they themselves do not engage in A&T use, is a critical
concern.
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The purple cluster focuses on the prevalence of A&T use and its association
with disorders and mortality, particularly within the workplace context. It
is noteworthy that none of the clusters specifically included terms related
to the construction industry, such as ‘construction workers’, ‘construction
sites’, or ‘artisans’. This suggests a gap in the literature, indicating the need
for more research on the health and well-being of construction workers,
particularly studies exploring the impact of A&T use in this sector. Given
that construction industry workers are among the most likely to engage in
A&T use (Roche et al., 2020; Strickland et al., 2017), this area warrants
further investigation.

Table 2:  Knowledge mapping results for multidisciplinary studies on construction
workers’ A&T use

Num  Keywords Occurrence Total link Num Keywords Occurrence Total link
strength strength
1 acid 3 8 1 alcohol 11 18
2 lauryl alcohol 5 17 2 | alcohol 4 8
consumption
3 mixture 3 1 3 | consumption 11 23
nanoparticles 3 4 4 | gender 4 9
5 phase 4 9 5 |health 6 1
change
material
(PCM)
performance 4 10 6 |men 3 9
phase 4 12 7 |risk 4
change
material
(PCM)
strength 3 10 8 |women 3 6
9 system 3 8 7 12
10 | thermal 4 9 4 7
energy
storage
11 water 3 4 3 5
1 activation 3 5 3 4
behaviour 4 4 4 12
cigarette- 7 19 4 9
smoking
4 Dna 3 1 11 30
5 expression 3 2 6 10
6 nicotine 4 9 1 | disorders 3 10
7 smokers 4 7 2 | mortality 4 15
8 tfobacco 7 9 3 | prevalence 7 24
9 tomato 3 2 4 | workplace 3 9
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4.2 Literature review results

4.2.1 Country and citation

Articles from India and South Africa had the highest and lowest, respectively,
number of citations on articles that include findings and recommendations
on construction workers’ A&T use (Table 3). Notably, no articles from South
America were identified, highlighting a gap in research on A&T use among
construction workers in this region. This further substantiates the need for
this study to address this deficiency in the literature.

Table 3:  Countries, continents, and citations of the included articles

Country Continent Total citations
India Asia 86
Australia Oceania 61
USA North America 46
Japan Asia 34
France Europe 29
United Kingdom Europe 25
Germany Europe 24
Sweden Europe 21
Poland Europe 6
Turkey Asia 6
Gambia Africa 1
Morocco Africa 1
South Africa Africa 1

4.2.2 Articles’ research approach

Quantitative, qualitative, and mixed methods represent the three primary
research approaches, each with its own advantages and limitations.
Notably, none of the 26 articles included in this study relied exclusively on
qualitative methods. Of these, 21 articles employed a purely quantitative
approach, while the remaining five utilised a mixed-methods design (see
Table 4).

Interestingly, the number of articles focused solely on alcohol use
(7) and tobacco use (7) was equal, suggesting that researchers may
place comparable emphasis on these substances within the context of
construction workers. By contrast, the 12 articles that addressed both
alcohol and tobacco use collectively outhnumbered those that focused on
a single substance (see Table 4). This disparity may indicate a potential
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interrelationship between the two behaviours, where the consumption of
one substance may influence or coincide with the use of the other. Notably,
all articles that exclusively addressed tobacco use did not adopt a mixed-
methods approach (see Table 4).

Table 4:  Articles’ research approaches
Category Quantitative research method (sources) Mixed research Total
method (sources) (sources)
Alcohol only | Brenner et al. (1997: 86-87); Bowen Flannery et al. 7
et al. (2022: 446-449); Zinkiewicz et al. (2021: 474-479);
(2016: 550-551); Du Plessis et al. (2013: Sawicki and
424); Roche et al. (2020: 942-943) Széstak (2020:
5-9)
Tobacco Tirukkovalluri, Balaiji et al. (2020: 7
only 1192-1193); Syamlal et al. (2018: 940-
941); Pandiyan et al. (2023: 30-31);
Nordenvall et al. (2013: 155-157);
Tirukkovalluri, Arumugam, et al. (2020:
5005-5006); Parashar et al. (2017: 209);
Lee et al. (2022: 3-4)
Alcohol and | Ueno et al. (1999: 450-451); Banwell et Kinteh & Bass 12
Tobacco al. (2006: 170-171); Patel et al. (2024: (2023: 501);
(combined) | 66-67); Laraqui et al. (2021: 133); Keller & Howe
Menvielle et al. (2016: 29-30); Strickland = (1993: 224-225);
et al. (2017: 673-675); Tiwary et al. Adsul et al.
(2012: 66-67); Pinar et al. (2007: 65); (2011: 30)
Mohankumar et al. (2018: 6-7)
Total 21 5 26
number of
sources

4.2.3 Articles’ findings

The research findings from the 26 studies are summarised in Table 5, which
categorises the results into three groups: nine findings related to alcohol
use alone, seven findings related to tobacco use alone, and eight findings
concerning the combined use of A&T. The evidence highlights the diverse
negative effects of A&T use on the health and performance of construction
workers. A significant portion of the studies focused on dental hygiene and
other health issues associated with tobacco and alcohol use, drawing on
public health surveys (Pinar et al., 2007: 64; Bowen et al., 2022; Patel et
al., 2024: 65). Other studies examined broader health and safety concerns
for construction workers (Tiwary et al., 2012: 66; Roche et al., 2020: 941;
Strickland et al., 2017: 673).
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Table 5:  Findings on construction workers’ A&T use
Category Finding Sources

Alcohol only | 1. Risky drinking prevalence is higher among Roche et
younger and middle-aged workers, with one in six | al. (2020:
construction workers reporting workmates being 943-946)
visibly affected by alcohol in the workplace.

2. A U-shaped causal association between alcohol Brenner et al.
use and all-cause mortality is supported by a (1997: 87-88)
study conducted among German construction
sector personnel.

3. Workers at moderate to high risk of alcohol harm Bowen et
are educated, have never had an HIV test, have | al. (2022:
negative attitudes towards condom use, and 450-453)
frequently use alcohol or drugs.

4. 73% of tobacco users plan to quit, with 81.1% Parashar et al.
of smokeless and 56% of smokers. Most of them (2017:210)
are literate (75.0%) and started using tobacco
products at over the age of 15 years.

5. The high rates of risky drinking and barroom Zinkiewicz
aggression among construction tradespeople etal. (2016:
may be influenced by specific expectations 551-552)

about the effects of drinking in bars.

o

The study found that 66% of construction industry Du Plessis
apprentices were drinking at harmful levels, with etal. (2013:
positive correlations between harmful drinking 424-425)
behaviour and alcohol-related violence.

7. The study indicates that alcohol and substance Flannery et
misuse is primarily exacerbated by mental strain, al. (2021:
poor working conditions, male dominance, and 477-479)
inadequate human resources management.

8. The study found that excessive alcohol Sawicki &
consumption, particularly during the workday, Széstak, (2020:
can lead to accidents and even death in 9-17)

workplaces with scaffolding, according to 219
accident reports.

9. The study revealed high levels of alcohol and (Banwell et
drug use among building and related workers, al. (2006:
along with self-diagnosed family problems and 171-173)

gambling- related issues.
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Finding

1. 345 migrants (98%) use tfobacco and smokeless
tobacco. Despite awareness, only 48% of care
providers inquired about tobacco use in a year.
Only 34.9% considered quitting. Most of the
migrants have not heard of lower risk alternatives,
with construction workers using fobacco less than
5 years more likely to try them.

2. Construction workers are more likely to use
tfobacco products than other working adults,
with 49.4% reporting second-hand smoke
exposure. This can lead to poorer physical health,
COPD, cancer, multiple chronic conditions,
and workdays lost due to illness. Tobacco use
and construction occupational hazards such as
organic dusts, wood dusts, silica, and isocyanates
present synergetic increase in the risk of COPD
and pneumoconiosis.

3. Exhaled CO levels more than 6.5 ppm significantly
suggest that the subject is a smoker. Anti-fobacco
counselling and exhaled CO readings helped
many quit, demonstrating the effectiveness of CO
monitoring.

4. Individuals who smoke 20 cigarettes or more a
day had a significantly higher odds ratio for both
reasonably severe back pain and hand and arm
pain.

5. Both never-smoking snuff users and exclusive

smokers had higher odds of dying from cancer.

6. Smokeless tobacco users have a high prevalence
of possibly malignant oral lesions.

7. Compared to women employed in the other
three trades, female construction workers had
notably reduced knowledge about smoking
cessation services.

Sources

Tirukkovalluri,
Balaiji, et al.
(2020: 1193)

Syamlal et
al. (2018:
941-945)

Pandiyan
et al. (2023:
31-33)

Ueno et
al. (1999:
451-452)

Nordenvall et
al. (2013: 157)

Tirukkovalluri,
Arumugam,
et al. (2020:
5006)

Lee et al.
(2022: 4-9)
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Finding

1.

It was discovered that, among construction
workers, alcohol consumption, chewing tobacco
use, and smoking were commonplace af 21.6%,
59.9%. and 37.3%, respectively. As a result, dental
cavities were quite common and oral hygiene
was poor.

58.3% of construction workers had toxic habit of

tobacco smoking and chewing, and alcohol use.

. Construction workers reported greater smoking

and drinking compared with their age-adjusted
White man counterparts in Missouri and other
subjects in lllinois state.

Despite having a high percentage of literacy
(79%), the majority of them were dependent on
other substances such as alcohol, cigarettes,
chewing tobacco, etc.

. Smokers and alcohol drinkers are at higher risk of

head and neck cancer.

. The survey revealed that 80.1% of workers

experienced health-related issues, strongly

correlated with factors such as employment type,

marital status, eating habits, alcohol intake, and
tobacco use.

. Regular consumers of tobacco and alcohol were

50.48% and 14.65%, respectively.

Tobacco use and alcohol consumption were
associated with occupational injuries in building
construction.

4.2.4 Articles’ recommendations

Sources

Patel et al.
(2024: 67-68)

Laraqui et
al. (2021:
134-13¢)

Strickland et
al. (2017);
Keller &
Howe (1993:
225-226)

Tiwary et al.
(2012: 67-70)

Pinar ef al.
(2007: 68-70)

Mohankumar
etal. (2018:
7-8)

Adsul ef al.
(2011: 30-31)

Kinteh &
Bass (2023:
501-502)

In Table 6, the recommendations derived from multiple studies are
categorised into three distinct groups: alcohol only, tobacco only, and
both substances combined. These recommendations encompass a range
of actions, addressing the behaviour of construction workers, as well as
the responsibilities of construction organisations, medical institutions,
and government policies. The suggestions aim to outline the necessary
measures to effectively reduce A&T use among construction workers.



Table 6:
Category

Alcohol only

Tobacco
only
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Recommendations on construction workers’ A&T use

Recommendation

1. The study highlighted the need for preventive
programmes tailored to young and middle-aged
workers, increased workplace safety awareness,
and norms to discourage risky drinking behaviour.

2. The most effective approach to address current
epidemiological evidence is to enforce heavy
drinking prevention and its negative effects,
rather than promoting abstinence among
moderate drinkers.

3. Further research on behavioural and cognitive
antecedents of alcohol consumption is necessary
to examine the clustering of multiple risky
behaviours.

4. Implementing preventative education
campaigns on alcohol use in apprentices’
workplaces or training colleges can help focus on
high-risk groups, making them easier to access.

5. Screening and educational methods can
mitigate workplace health and safety in the
construction industry, by making companies
more accountable for worker well-being.

1. One possible tactic to lessen the health risks
of fobacco use is to reevaluate the social
determinants of migrant construction workers’
access to services for tobacco prevention and
cessation support.

2. Employers can designate workplaces as
tobacco-free, educate staff about the dangers
of using fobacco products, and incorporate
thorough and efficient tobacco cessation
programmes into workplace health promotion,
in order to optimise worker health, minimise
tfobacco use, and minimise second-hand smoke
exposure.

3. A suitable quit strategy should be created based
on the literacy, kind of tobacco used, and
nicotine dependency of this vulnerable category
of workers.

4. Managers and employees alike should
be encouraged to use smoking cessation
programmes and instruction.

Sources

Roche et
al. (2020:
946-947)

Brenner et al.
(1997:89-91)

Bowen et
al. (2022:
453-455)

Du Plessis ef
al. (2013: 425)

Flannery et al.
(2021: 484)

Tirukkovalluri,
Balagji et

al. (2020:
1003-1996)

Syamlal et
al. (2018:
945-049)

Parashar et
al. (2017:
210-212)

Lee et al.
(2022: 9,10)
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Category Recommendation Sources
Alcoholand | 1. Gambia's construction industry owners should Kinteh &
tobacco prioritise preventing occupational injuries, by Bass (2023:
(combined) providing proper equipment, health and safety 502-504)

fraining, and establishing OHS units, thereby
reducing workplace safety violations.

2. These is the need for dental health education Laraqui et
programmes to improve the oral health of al. (2021:
construction workers. 136-138)

3. The study underscores the necessity of confroling | Menvielle
asbestos exposure, promoting smoking etal (2016:
prevention, and limiting alcohol consumption 31-32)
among workers exposed to asbestos.

4. Increase employee awareness of workplace Mohankumar
health and environmental safety hazards, etal. (2018:
provide health insurance coverage, and offer 8-9)

health screening services for productive social
and economic lives.

5. In order to combat lifestyle disorders including (Adsul et al.
addiction, hypertension, and the usage of (2011: 31-32)
personal protective equipment to prevent
injuries, behaviour change communication is
desperately needed.

5.  DISCUSSION

Several studies employed quantitative and mixed research methods
to analyse data collected from surveys, with the majority focusing on
construction workers in relation to A&T. While some of these studies also
explored other health-related issues such as oral hygiene, construction
workers were either the primary focus or a significant study population. The
widespread use of quantitative research methods can be attributed to their
ability to systematically test hypotheses and provide rigorous statistical
analysis, which lends itself to the formal evaluation of research questions.
In addition, a mixed-methods approach was used in five studies, likely to
mitigate the limitations associated with relying solely on either qualitative or
quantitative methods. As Dawadi, Shrestha, and Giri (2021: 27-28) suggest,
this approach offers a more comprehensive understanding, by integrating
the strengths of both methodological paradigms.

The knowledge mapping of keyword clusters and their connections
highlights the close relationship between human behaviour and
expression, particularly in the context of addiction. A&T use presents a
significant challenge for intervention, as these behaviours are influenced
not only by habitual patterns, but also by the addictive properties of the
substances themselves. For instance, tobacco contains nicotine, a
highly addictive substance, which complicates efforts to quit. Although
addiction is not exclusive to construction workers, this population exhibits
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a disproportionately high prevalence of addictive behaviours (Roche et
al., 2020: 941; Strickland et al., 2017: 673). Research has also shown
that female construction workers, in particular, demonstrate significantly
lower awareness of smoking cessation services compared to women in
other trades (Lee et al., 2022: 1). Furthermore, a study of new entrants
(construction apprentices) revealed that 66% were consuming alcohol
at harmful levels (Du Plessis et al., 2013: 423). In light of these findings,
several studies have emphasised the need for a comprehensive and
accessible A&T quitting programme tailored specifically to construction
workers. Such programmes must be prioritised, with strong commitment
from both construction managers and the public to ensure their success
(Kinteh & Bass, 2023: 504; Laraqui et al., 2021: 132; Mohankumar et al.,
2018: 9).

The articles reviewed identified a range of health hazards associated with
both smoke and smokeless forms of tobacco use, as well as the dangers
of second-hand tobacco smoke (Tirukkovalluri, Balaji et al., 2020: 1991).
The negative impact of excessive alcohol consumption, particularly when
combined with other substances, was also highlighted (Flannery et al.,
2021: 472; Banwell et al., 2006: 168). Studies documented the adverse
effects of A&T use on construction worksites (Roche et al., 2020: 947;
Kinteh & Bass, 2023: 500). For instance, Sawicki and Szoéstak (2020: 1)
reported numerous accidents and fatalities, with a particular concentration
of incidents occurring on scaffolding, based on an analysis of 219 accident
reports. These fatalities not only disrupt construction projects and impede
firm performance, through both life and time losses, but also generate sig-
nificant financial consequences, including costs associated with litigation
and compensation claims.

A significant concern in the construction industry is the health and psycho-
social well-being of workers (Oladimeji, 2020: 187). Research has high-
lighted several severe health and social issues directly linked to the use of
A&T among construction workers. These include terminal ilinesses such
as oral and neck cancers (Pinar et al., 2007: 64), familial conflicts and
gambling problems (Banwell et al., 2006: 168), as well as behaviours such
as barroom aggression and risky sexual practices (Bowen et al., 2022: 442).
Such issues show the critical need for targeted interventions to reduce or
eliminate A&T use among construction workers. Without addressing this
underlying issue, efforts to improve worker health and safety will likely
prove ineffective.
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A notable limitation identified in the literature is the scarcity of research on
A&T use among construction workers in South America, since the South
American population is widely recognised for both the production and
consumption of A&T (Sofora et al., 2022: 138; Reynales-Shigematsu et
al., 2023); this shows the need for further investigation. There is also a
need for more studies that explore A&T use in combination, rather than
examining them separately, as is the case in many of the articles reviewed
and systematically analysed in this study.

6. CONCLUSIONS

This study highlighted that construction workers are among the highest
consumers of A&T within occupational groups. Given this, it is essential
to map existing knowledge and systematically examine the literature that
addresses A&T use among construction workers. Several studies focused
on the health implications of A&T use, particularly oral health and cancer,
often identifying construction workers as a high-risk group, either as a
specific focus or within a broader comparison of occupational sectors.
Other research, centred on the broader health and safety concerns of
construction workers, also identified A&T consumption as a significant
factor. The findings consistently indicate that construction workers require
targeted interventions to address A&T use.

To optimise worker health and reduce or eliminate A&T consumption,
employers should consider designating workplaces as A&T-free zones,
providing education on the risks associated with A&T products, and
implementing comprehensive cessation programmes within workplace
health promotion initiatives. In addition, it is crucial to raise awareness
about the dangers A&T pose to workplace safety and to challenge cultural
norms in respect of hazardous levels of alcohol consumption and smoking
both within and outside the workplace.

However, this study is limited by the use of specific, yet restricted, search
terms in the databases. Nonetheless, the conclusions show the importance
for construction industry stakeholders to be proactive in addressing A&T
use among workers, ensuring a healthier workforce that can contribute to
improved productivity and a more sustainable construction sector.
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