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Abstract: This study explores the factors affecting workplace well-being in building construction
projects. The objectives of this study are (1) to investigate the critical factors for workplace well-being
in building construction projects, (2) to compare the critical factors between large enterprises (LEs)
and small-medium enterprises (SMEs), and (3) to compare the critical factors between high-rise
building construction projects and non-high-rise building construction projects. Data from 21 semi-
structured interviews with construction industry professionals in Malaysia and a systematic literature
review were used to develop a potential list of factors. Then, the factors were used to create a survey
that was distributed to industry professionals. Data from 205 valid responses were analyzed using
mean score ranking, normalization, the Kruskal–Wallis test, and overlap analysis. Fourteen critical
factors were determined, including salary package, working hours, project progress, planning of the
project, workers’ welfare, relationship between top management and employees, timeline of salary
payment, working environment, employee work monitoring, communication between workers,
insurance for construction worker, general safety and health monitoring, collaboration between top
management and employee, and project leadership. This study contributes to the body of knowledge
by identifying the critical factors for improving workplace well-being. The study findings allow
researchers and practitioners to develop strategies to promote workplace well-being in building
construction projects.

Keywords: well-being; construction industry; building construction

1. Introduction

Well-being encompasses both physical and mental health, leading to more comprehen-
sive approaches to illness prevention and health promotion [1]. Lower levels of happiness
have been linked to an increased risk of disease, illness, and injury, as well as impaired
immune function, delayed recovery, and shorter lifespans [2–5]. Furthermore, those with
low levels of happiness are less productive at work and less likely to give back to their
communities [6,7]. Workloads that are demanding, deadlines that are tight, long working
hours, financial concerns, and isolation are the factors that contribute to high levels of stress
among construction workers. According to prior work on construction workers in the
United States, 16% of those interviewed met the criteria for substantial mental distress [8].
Prior work in Australia found that construction workers have poorer mental health than
the general population [9]. These prior works revealed that construction workers face
difficulties in achieving workplace well-being. Therefore, in order to secure the well-being

Buildings 2022, 12, 910. https://doi.org/10.3390/buildings12070910 https://www.mdpi.com/journal/buildings

https://doi.org/10.3390/buildings12070910
https://doi.org/10.3390/buildings12070910
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/buildings
https://www.mdpi.com
https://orcid.org/0000-0002-7417-0083
https://orcid.org/0000-0002-8042-0392
https://doi.org/10.3390/buildings12070910
https://www.mdpi.com/journal/buildings
https://www.mdpi.com/article/10.3390/buildings12070910?type=check_update&version=1


Buildings 2022, 12, 910 2 of 18

of construction workers, organizations must identify ways to promote well-being in order
to avoid negative consequences such as lower productivity and project failure.

The construction industry has the second-highest suicide rate [10]. Approximately
20–25% of construction workers suffer from mental health problems [11]. Seventy-three
percent of construction employees believe their employer does not give enough help
regarding mental health. Although prior works proved that mental health issues exist in the
construction industry, construction workers still receive little to no help in terms of mental
health because the focus appears to be only on their physical well-being. Organizations
have always placed a greater emphasis on physical safety than on mental health. Although
the Health and Safety at Work Act of 1974 and the Management of Health and Safety at Work
Regulations of 1999 mandated that employers should manage mental health and physical
safety, the focus was frequently on the short term. Employers often focus on mitigating
injuries and death rather than finding ways to reduce stress in workers due to long working
hours or excessive workloads. Although the number of deaths on construction sites has
declined from 200 to 40 in the last 60 years, the number of suicides linked to mental
problems such as depression, anxiety, and stress has remained constant at around 280
each year [12]. These statistics demonstrate the severity of the problem. Creating not only
physically but also psychologically secure workplaces can assist construction workers to
achieve a good work–life balance, leading to better well-being [13]. Therefore, industry
stakeholders need to start focusing on mental aspects of well-being as well as physical
aspects of well-being.

There have been a growing number of works related to improving the mental aspect
of construction workers. In ref. [14], the authors investigated 49 mental stressors in the
construction industry, which could be classified into five main categories: namely, organi-
zational stressors, task stressors, personal stressors, physical stressors, and gender-related
stressors. In ref. [15], the authors suggest some strategies for improving the well-being
of construction workers, including group activities in proper spaces, self-help programs
and guides, volunteering, health screenings, and site-specific briefings with suitable visual
aids. In ref. [16], the authors revealed the top-three factors leading to mental health issues
were work pressure, emotional and physical demands, and bullying and harassment. In
addition, the work revealed that the support of supervisors and communication among
co-workers are effective strategies for alleviating the rate of mental health issues and their
negative impacts. While existing work has provided a useful base, it is evident that prior
works have not considered investigating factors affecting workplace well-being in building
construction projects. To establish a healthy workplace as well as to maintain workplace
well-being, employers need to be responsible for supporting employees as well as provid-
ing a workplace that promotes positive health and well-being. Addressing and managing
potential health risks effectively allows employers to promote, teach, and encourage pos-
itive health practices that benefit both employees and the workplace [17]. Creating and
maintaining a positive health and well-being culture is vital to building a healthy and
thriving industry. Therefore, there is a need to investigate the factors affecting workplace
well-being in building construction projects.

This study uses Malaysia as a case study to determine the factors affecting workplace
well-being in building construction projects. The objectives are to identify the critical
factors for workplace well-being in building construction projects, to compare the critical
factors between large enterprises (LEs) and small-medium enterprises (SMEs), and to
compare the critical factors between high-rise building construction projects and non-
high-rise building construction projects. Semi-structured interviews with construction
industry professionals and a systematic literature review of journal articles were conducted
to develop a list of potential factors. Then, based on the list, a questionnaire was developed
and distributed to Malaysian construction industry professionals. Mean score ranking,
normalization, the Kruskal–Wallis test, and overlap analysis were used to analyze the data.
The study addresses a list of critical factors for workplace well-being factors that can help
to improve workplace well-being. In addition, significant differences in criticality between



Buildings 2022, 12, 910 3 of 18

LEs and SMEs as well as between high-rise and non-high-rise are also noted. These findings
contribute to the body of knowledge in the construction management domains and deepen
the existing understanding of the critical factors for workplace well-being.

2. Background
2.1. Well-Being in Construction Industry

Workplace well-being encompasses all aspects of working life, from the physical
environment’s quality and safety to how workers feel about their jobs, their working
environment, the workplace climate, and work organization [18]. Construction companies
must not only keep track of their workers’ safety performance but also measure their
psychological well-being. Employers have a responsibility to support employees and
offer an environment that promotes positive health and well-being in order to preserve
a healthy workplace and, to the extent possible, workplace well-being. Addressing and
managing health risks effectively allows companies to promote, teach, and encourage
positive health practices that benefit both employees and the workplace [17]. Employers
have a responsibility to establish and maintain a positive health and well-being culture in
order to build a healthy and productive industry. However, this might be more difficult
in construction work than white-collar industries due to the organizational structure and
poor working conditions (noise, dirt, natural lighting and ventilation), especially in terms
of maintaining good mental and physical health and well-being [19]. Apparently, working
in the construction industry caused 70% of construction professionals to experience stress,
anxiety, or despair [20]. Furthermore, approximately 20–25% of construction employees
had mental health concerns.

Some researchers have conducted prior works related to well-being in the construction
industry. For instance, ref. [21] investigated the mediating effect of work–home interference
in the relationship between job characteristics (job demands and job resources) and work-
related well-being. The findings reveal that job demands and job resources were both
directly and indirectly associated with burnout through negative work–home interference.
Similarly, through positive work–home interference, job resources were partially associated
with work engagement, both directly and indirectly. In ref. [15], the authors examined
strategies to improve mental health and well-being within the UK construction industry.
The work revealed that the construction industry has significant mental health issues,
which are difficult to address due to the related stigma. Group activities in appropriate
venues, self-help programs and guides, volunteering, health examinations, and site-specific
briefings with appropriate visual aids were among the suggested strategies to enhance
workplace well-being. In ref. [22], the authors developed a framework for investigating
the phenomenon of well-being within the UK construction industry. The work discovered
that the construction industry’s culture of long working hours and fragmentation are
associated to poor employee well-being. In ref. [23], the authors investigated the impact
that rotation work has on mental and physical outcomes in rotation workers in the resources
and construction sectors. According to the work, rotation work is linked to a number of
negative health behaviors and consequences, including sleep issues, smoking, alcohol
intake, and overweight/obesity.

2.2. Mental Health of Construcrion Workers

Several factors can contribute to developing mental health problems in the construction
industry. Long working hours might have a negative impact on overall well-being since
construction workers are more stressed due to project deadlines [24]. Depending on the
nature of the construction firms and the complexity of the construction project, construction
workers might work an average of 60 hours a week [25]. In some cases, construction
workers have gone above and beyond the regular working hours in order to accomplish
client goals [26]. Construction work is physically demanding, and workplace injuries and
disabilities are common. Dealing with injuries and pain can put a tremendous strain on
our mental well-being. Construction workers who have experienced pain and injuries
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due to their work have much greater levels of depression, anxiety, and stress [27]. Project
overload is defined as a circumstance in which the project demands exceed an individual’s
ability to handle the project [28]. Work–life balance can be affected by excessive project
overload, which leads to occupational stress [29]. Due to demanding time constraints and
the structure of a construction project, project managers are frequently overburdened [30].
This finding is backed up by other work that found the workload to be one of the leading
causes of stress in construction projects [30,31].

Some researchers have also investigated strategies to enhance workplace well-being
in the construction industry. For example, ref. [15] recommended some strategies such as
conducting group activities in proper places, implementing self-help programs and guides,
volunteering, conducting health screenings, and site-specific briefings with suitable visual
aids. In addition, the work suggested that management should pay more attention to the
thoughts and feelings of workers to enhance their engagement with the workplace and help
them to achieve work–life balance while always maintaining a safe working environment.
In addition, ref. [32] developed a job stress scale for construction workers. Furthermore,
ref. [33] aimed to find out the effect of a group of rational emotive behavior therapy on
stress management among skilled construction workers in the construction industry in
Nigeria. The result revealed that the group therapy significantly improved stress and
work-related irrational beliefs scores of the skilled construction workers.

2.3. Knowledge Gaps

This subsection summarizes the gaps that exist in the current body of knowledge
to establish the rationale for conducting this study. Previous works have conducted
research related to well-being in the construction industry, such as factors affecting mental
aspects of well-being and strategies to improve workplace well-being. However, the
current body of knowledge lack insights into the critical analysis of the factors affecting
workplace well-being. In other words, the critical factors affecting workplace well-being in
building construction projects have not been comprehensively explored. To address this
gap, the critical factors affecting workplace well-being among contractors are highlighted in
this study.

3. Methodology
3.1. Survey Development

Questionnaire surveys use random sampling to obtain quantitative data in a systematic
manner [34]. This technique is often used in the field of construction management to obtain
expert opinions [35,36]. Figure 1 shows the framework of this study.

3.1.1. Systematic Literature Review

A list of potential factors affecting workplace well-being was developed by conducting
a systematic literature review (SLR) using the Preferred Reporting Items for Systematic
Review and Meta-Analyses (PRISMA) method. The PRISMA method was considered
significant in several prior works in the construction management field [14,37]. The first
search utilized the “title/abstract/keyword” feature in the Scopus database using the terms
“construction workers” OR “workers well-being” OR “Construction” OR “well-being” OR
“Construction Project”. The scope is narrowed to the business and economics body of
knowledge by limiting the subject areas to “business, management and accounting” and
“economics, econometrics and finance”. Consequently, 229 articles were found. All of the
chosen articles are peer-reviewed publications from reputable journals. Exclusion criteria
include conference papers and thesis dissertations due to inadequate quality. Furthermore,
articles that are not related to factors affecting workplace well-being in building construction
were excluded after examining their abstract and full content. Finally, 21 articles were
identified for further investigation.
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3.1.2. Interview

In addition to the SLR, 21 semi-structured interviews with industry professionals were
conducted over the phone to gather factors affecting workplace well-being in building
construction projects. This step is a common technique used in prior construction manage-
ment works to elicit additional variables [38,39]. When interviewing industry personnel,
interview forms are used. The interviews were conducted in order to find additional factors
that affect workplace well-being that are not currently reported. The interviewees were
industry professionals with at least five years of experience in the construction industry.
They also needed to be in senior or managerial positions to guarantee the reliability of the
interview results. The interview began with an introduction that outlined the interview’s
purpose and the discussion’s topic. The interview questions were then asked. Additional
questions were asked in response to the responses of the interviewees. The follow-up
questions were asked to get a better understanding of the information provided by the
interviewees and to ensure the statements were accurately understood. In some cases, the
interviewer rephrased the question and gave some time for the interviewees to respond if
they were unable to react or elaborate on the questions asked. The interviewer expressed
gratitude to the interviewees at the end of the session. A summary was prepared after
each interview and sent to the respondent for validation. Then, using the thematic analysis
technique described in ref. [40], the interview data were analyzed to generate a list of
factors affecting workplace well-being.
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3.1.3. Survey Design

To develop the survey, factors from the semi-structured interviews and SLR with
similar meanings were merged, resulting in 19 factors (Table 1). On the front page, the
objective of the study as well as contact details were displayed. The survey followed in
two sections. The first section included questions about respondents’ backgrounds and
organizations, which was essential for assessing the respondent’s reliability. The second
part of the survey consisted of the 19 identified factors affecting workplace well-being.
Respondents were asked to rank the criticality of the factors affecting workplace well-being
on a five-point Likert scale with 1 = not critical, 2 = less critical, 3 = neutral, 4 = critical,
5 = extremely critical. The five-point Likert scale is popular for its short length [41,42]
and ability to provide clear information [43]. At the end of the survey, respondents were
given spaces to describe and rank any additional factors affecting workplace well-being.
Appendix A presents the final form of the survey.

Table 1. Factors affecting workplace well-being from the interviews and literature review.

Code Factors Affecting Workplace Well-Being Sources

WF1 Communication between workers Interview, [44–50]
WF2 General safety and health monitoring Interview, [46,50–59]
WF3 Employee work monitoring [49,58]
WF4 Worker facilities Interview, [46]
WF5 Collaboration between top management and employee Interview
WF6 Project progress Interview, [50,55,57]
WF7 Food at the rest area [51]
WF8 Comfort at the rest area [51]
WF9 Workload Interview, [47,56,58,60]

WF10 Insurance for construction worker Interview
WF11 Project leadership [56,57,59–61]
WF12 Workers’ welfare Interview, [48]
WF13 Planning of the project Interview
WF14 Salary package Interview, [62]
WF15 Timeline of salary payment Interview, [62]
WF16 Relationship between top management and employees [56,59,61,63]
WF17 Transportation facilities for construction workers Interview, [46]
WF18 Working environment [50,53,58]
WF19 Working hours Interview, [48–50,56,58,61,64]

3.1.4. Pilot Test

A pilot test can detect any problems with the survey’s design and instrumentation [65].
Furthermore, the feedback from the pilot test is critical in refining the survey’s quality
and establishing the amount of time it will take to complete it [66]. Therefore, a pilot
test was conducted with two professors and two industry professionals with more than
10 years of experience in the domain of construction management. The objective of the pilot
test is to eliminate ambiguous phrases and ensure the proper use of technical jargon. The
survey form was given to the pilot test participants, who were requested to express their
opinions on each of the survey items. After the fourth participant, the authors found that
the information retrieved had reached data saturation. In ref. [67], the authors described
data saturation as the tie when a researcher assumes further data collection would result
in identical outcomes. Finally, based on the comments from the pilot test, the survey
was finalized.

3.2. Data Collection

All industry professionals with experience in the Malaysian construction industry
were the target population for this study. Because the individuals in the target popula-
tion could not be listed or clearly identified (i.e., no sampling frame), the nonprobability
sampling approach was utilized in this study [68]. The snowball sampling technique was
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employed to reach the target population since it allowed for data collection from industry
experts via referrals and social media [69]. The first respondent was determined by ap-
proaching industry professionals who were working in the construction industry. After
that, respondents were asked to suggest other construction professionals that they deemed
appropriate for the survey. Two weeks following the initial contact, two follow-ups were
sent to the target populations to boost the survey success rate. The survey was distributed
starting from November 2021 until January 2022. Finally, a total of 205 valid responses
were obtained.

Table 2 presents the respondents’ background information. Respondents were catego-
rized by the type of organization, their years of experience, the size of their organization,
and the type of project they were working on. All of the respondents were construction
industry professionals, such as quantity surveyors, architects, engineers, and project man-
agers with adequate knowledge in the construction industry. Based on Table 2, more than
80% of the respondents can be regarded as experts in the construction industry with at
least two years of experience in construction projects, indicating that they have a great
deal of experience in the field. The distribution of respondents with less than two years of
working experience was approximately only 14.6%. In addition, 24.4% of the respondents
were from small–medium enterprises and 75.6% from large enterprises. While 53.2% of
the respondents were involved in non-high-rise building construction projects, 46.8% were
involved in high-rise building construction projects. Most respondents were contractors
(72.2%), followed by consultants (21%) and clients (6.8%).

Table 2. Respondents profile.

Characteristics Categories Frequency Percent (%)

Type of organization
Contractor 148 72.2

Client 14 6.8
Consultant 43 21.0

Years of experience in construction industry

Less than 2 years 30 14.6
2–5 years 92 44.9
6–9 years 41 20.0

More than 10 years 42 20.5

Organization sizes Small-medium enterprises 50 24.4
Large enterprises 155 75.6

Types of projects involved High-rise construction 96 46.8
Non-high-rise construction 109 53.2

4. Data Analysis
4.1. Data Reliability

Reliability analysis was performed before the analysis was conducted to assess the
reliability and consistency of the survey. Cronbach’s alpha (α) is a common technique for
determining the average correlation or internal consistency among variables in a question-
naire survey. α ranges from 0 to 1, where 0 indicates the survey has no research instrument
reliability; on the other hand, 1 indicates that the survey has an internal consistency of
reliability for all variables [70]. The α value must not be less than 0.70 in order to determine
that the scale is reliable [71]. The 19 factors had an overall α value of 0.981, indicating that
the measurement using the five-point Likert scale was reliable at the 5% level of significance.
Thus, the collected data are appropriate for analysis.

Then, the two standard deviation method was used to screen the data to identify
any outliers. Outliers are data that vary significantly and can drastically affect the results.
The two standard deviation method includes calculating the intervals of two standard
deviations. Outliers were defined as variables with mean values that were outside of the
two standard deviation intervals. For this study, the means, standard deviations, and
two standard deviation intervals of the factors were calculated. From the calculation,
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“workload” WF9 (mean = 3.644) was outside the two standard deviation intervals (3.232
and 3.603) and is considered an outlier. To put this another way, while the factor exists,
most industry professionals do not perceive it in the same way. As a result, WF9 was
eliminated from further analysis.

4.2. Mean Ranking Technique with Normalization Method

First, the mean ranking technique was used to determine the relative ranking of the
factors. The mean value and standard deviation of the data were calculated. In ref. [72], the
authors suggested that a smaller standard deviation indicates smaller differences between
responses, and hence a mean that is more likely to be valid. Thus, if two or more factors
have the same mean, the factor with the lowest standard deviation is ranked highest. After
that, the critical factors were identified by using the normalization method. The method
involves calculating the normalized mean values. Critical factors are those factors with
normalized mean values of more than 0.60 [73]. In addition, the normalized mean values
were calculated to identify the critical factor for each group, such as SME and LE as well
as high-rise and non-high-rise. Many prior works use this normalization technique to
determine critical factors, such as critical success factors for affordable housing [74] and
key decision criteria for construction readiness of highway projects [41].

4.3. Kruskal–Wallis Test

Disagreements can exist between different organization sizes (SME and LE), different
types of projects (high-rise construction and non-high-rise construction), and different
respondent groups (contractor, client, and consultant). Thus, to investigate the significant
differences in the ranking factors among different organization sizes, types of projects, and
respondent groups, the Kruskal–Wallis test was conducted. The Kruskal–Wallis test was
conducted to verify if there were significant differences among the respondents. According
to ref. [75], a significant difference is established when the asymptotic significance value is
lower than 0.05. Nevertheless, the Kruskal–Wallis test does not specify where the significant
differences in perception lie between groups. Hence, the Mann–Whitney U statistic test
was conducted as a post-hoc analysis. Conducting several Mann–Whitney U tests inflates
Type-1 error; hence, the Bonferroni technique was used to recalculate the alpha value to
check for this inflation. The Bonferroni technique is given as α/k, where k = number of
group comparisons and α = 0.05 (5% significance test value) [76]. Hence, if the p-value
of the Mann–Whitney U test is less than the calculated alpha value, then the p-value is
considered significant.

4.4. Overlap Analysis

Finally, overlap analysis was employed to identify overlapping and unique critical
factors between groups. The overlap analysis is a decision-making method that makes
a comparison between two or more groups to identify similarities and differences [77].
Previous works have used this method to determine overlapping factors, such as the im-
pacts of pandemic on construction organizations [78] and decision criteria for construction
readiness assessment in highway projects [79]. The method uses circles to portray a group
of people with overlapping edges. The overlap is formed by factors that overlap in at least
two groups, whereas the non-overlapping part is formed by factors that are unique to a
group. For instance, in this study, the critical factors between SMEs and LEs were compared
to determine the overlapping critical factors for both organization sizes and the unique
critical factors for SMEs and LEs. In addition, the critical factors between high-rise and
non-high-rise were compared to identify the overlapping critical factors for both project
types and the unique critical factors for high-rise and non-high-rise building projects.
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5. Results
5.1. Results of Mean Ranking Analysis

Table 3 presents the results of the mean ranking analysis of the factors affecting
workplace well-being in building construction projects. The results indicate that the mean
of the factors ranges from 3.24 to 3.52. The critical factors are the factors with normalized
mean values not less than 0.60. The results indicate that 14 of the factors have normalized
values of more than 0.60 and are therefore deemed as the critical factors affecting workplace
well-being. Salary package (WF14) is the critical factor with the highest mean value.
The other critical factors are working hours (WF19), project progress (WF6), planning of
the project (WF13), workers’ welfare (WF12), relationship between top management and
employees (WF16), timeline of salary payment (WF15), working environment (WF18),
employee work monitoring (WF3), communication between workers (WF1), insurance for
construction workers (WF10), general safety and health monitoring (WF2), collaboration
between top management and employee (WF5), and project leadership (WF11).

Table 3. Results of mean ranking analysis and Kruskal–Wallis test according to organization sizes.

Code
All Respondents LE SME

K-W Test
Mean SD Rank NV Mean SD NV Mean SD NV

WF14 3.517 1.227 1 1.000 a 3.581 1.237 0.857 a 3.320 1.186 1.000 a 0.152
WF19 3.498 1.263 2 0.930 a 3.574 1.243 0.833 a 3.260 1.306 0.857 a 0.127
WF6 3.488 1.263 3 0.895 a 3.574 1.227 0.833 a 3.220 1.345 0.762 a 0.097

WF13 3.463 1.254 4 0.807 a 3.581 1.211 0.857 a 3.100 1.329 0.476 0.017 *
WF12 3.459 1.186 5 0.789 a 3.619 1.118 1.000 a 2.960 1.261 0.143 0.001 *
WF16 3.429 1.233 6 0.684 a 3.535 1.213 0.690 a 3.100 1.249 0.476 0.031 *
WF15 3.424 1.291 7 0.667 a 3.484 1.271 0.500 3.240 1.349 0.810 a 0.223
WF18 3.420 1.204 8 0.649 a 3.548 1.152 0.738 a 3.020 1.286 0.286 0.007 *
WF3 3.415 1.232 9 0.632 a 3.535 1.202 0.690 a 3.040 1.261 0.333 0.014 *
WF1 3.415 1.291 10 0.632 a 3.548 1.244 0.738 a 3.000 1.355 0.238 0.009 *

WF10 3.410 1.200 11 0.614 a 3.542 1.158 0.714 a 3.000 1.245 0.238 0.012 *
WF2 3.410 1.236 12 0.614 a 3.490 1.213 0.524 3.160 1.283 0.619 a 0.097
WF5 3.410 1.236 13 0.614 a 3.452 1.244 0.381 3.280 1.213 0.905 a 0.316

WF11 3.410 1.313 14 0.614 a 3.523 1.276 0.643 a 3.060 1.376 0.381 0.042 *
WF4 3.312 1.245 15 0.263 3.432 1.217 0.310 2.940 1.268 0.095 0.013 *
WF8 3.288 1.155 16 0.175 3.381 1.118 0.119 3.000 1.229 0.238 0.052

WF17 3.283 1.191 17 0.158 3.394 1.165 0.167 2.940 1.219 0.095 0.020 *
WF7 3.239 1.123 18 0.000 3.348 1.102 0.000 2.900 1.129 0.000 0.014 *

Notes: SD = standard deviation; NV = normalization value = (mean—minimum mean)/(maximum
mean—minimum mean); a = critical factors; K-W test = Kruskal–Wallis test; * = significant at 5% (0.05).

5.2. Results of Kruskal–Wallis Test

Table 3 also shows the Kruskal–Wallis test results between organization sizes (SME
and LE). Eleven factors—namely, planning of the project (WF13), workers’ welfare (WF12),
the relationship between top management and employees (WF16), working environment
(WF18), employee work monitoring (WF3), communication between workers (WF1) in-
surance for construction worker (WF10), project leadership (WF11), worker facilities
(WF4), transportation facilities for construction workers (WF17), and food at the rest area
(WF7)—are significantly different in terms of the differences on their rankings among SME
and LE. Contrastingly, seven factors had p-values above 0.05; hence, they did not show a
statistically significant difference.

Table 4 shows the Kruskal–Wallis test results for construction project types (high-rise
and non-high-rise). One factor—collaboration between top management and employee
(WF5)—is significantly different in terms of the differences in rankings among high-rise
building projects and non-high-rise building projects. Other factors had p-values above
0.05; hence, they did not show a statistically significant difference.
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Table 4. Results of mean ranking analysis and Kruskal–Wallis test according to project types.

Code
High-Rise Non-High-Rise

K–W Test
Mean SD NV Mean SD NV

WF12 3.448 1.132 1.000 a 3.468 1.237 0.500 0.814
WF6 3.417 1.270 0.903 a 3.550 1.258 0.765 a 0.384

WF14 3.396 1.294 0.839 a 3.624 1.161 1.000 a 0.247
WF10 3.375 1.225 0.774 a 3.440 1.182 0.412 0.839
WF19 3.354 1.248 0.710 a 3.624 1.268 1.000 a 0.108
WF18 3.333 1.158 0.645 a 3.495 1.244 0.588 0.312
WF13 3.333 1.311 0.645 a 3.578 1.196 0.853 a 0.177
WF3 3.313 1.225 0.581 3.505 1.237 0.618 a 0.228

WF15 3.313 1.324 0.581 3.523 1.259 0.676 a 0.275
WF16 3.302 1.249 0.548 3.541 1.214 0.735 a 0.169
WF2 3.302 1.258 0.548 3.505 1.214 0.618 a 0.215

WF11 3.302 1.315 0.548 3.505 1.310 0.618 a 0.229
WF1 3.292 1.289 0.516 3.523 1.288 0.676 a 0.154
WF5 3.229 1.227 0.323 3.569 1.228 0.824 a 0.044 *
WF4 3.219 1.258 0.290 3.394 1.232 0.265 0.303
WF8 3.177 1.152 0.161 3.385 1.154 0.235 0.190
WF7 3.156 1.108 0.097 3.312 1.136 0.000 0.232

WF17 3.125 1.136 0.000 3.422 1.227 0.353 0.057

Notes: SD = standard deviation; NV = normalization value = (mean—minimum mean)/(maximum
mean—minimum mean); a = critical factors; K–W test = Kruskal–Wallis test; * = significant at 5% (0.05).

Table 5 shows the Kruskal–Wallis test results for organization type. Six factors—namely,
salary package (WF14), working hours (WF19), timeline of salary payment (WF15), general
safety and health monitoring (WF2), working environment (WF18), and comfort at the rest
area (WF8)—are significantly different in terms of the differences on their rankings among
stakeholders. Contrastingly, 12 factors had p-values above 0.05; hence, they did not show a
statistically significant difference.

Table 5. Results of mean ranking analysis and Kruskal–Wallis test according to organization type.

Code
Contractor Client Consultant K–W

Test
Mann–Whitney

Mean SD NV Mean SD NV Mean SD NV

WF14 3.628 1.180 1.000 a 2.643 1.550 0.429 3.419 1.180 0.556 0.039 * Cont–Cli
WF19 3.561 1.191 0.787 a 2.571 1.555 0.286 3.581 1.314 0.944 a 0.046 * Cont–Cli
WF12 3.547 1.145 0.745 a 2.786 1.369 0.714 a 3.372 1.215 0.444 0.070 -
WF6 3.547 1.208 0.745 a 2.786 1.477 0.714 a 3.512 1.334 0.778 a 0.135 -

WF15 3.514 1.237 0.638 a 2.429 1.555 0.000 3.442 1.278 0.611 a 0.023 * Cont–Cli
WF13 3.507 1.204 0.617 a 2.571 1.555 0.286 3.605 1.237 1.000 a 0.037 -
WF2 3.500 1.103 0.596 2.571 1.505 0.286 3.372 1.480 0.444 0.048 * Cont–Cli

WF10 3.500 1.134 0.596 2.643 1.598 0.429 3.349 1.213 0.389 0.091 -
WF5 3.493 1.175 0.574 2.571 1.555 0.286 3.395 1.256 0.500 0.059 -

WF16 3.493 1.175 0.574 2.571 1.604 0.286 3.488 1.222 0.722 a 0.080 -
WF18 3.486 1.116 0.553 2.500 1.557 0.143 3.488 1.279 0.722 a 0.032 * Cont–Cli
WF3 3.453 1.168 0.447 2.714 1.490 0.571 3.512 1.316 0.778 a 0.117 -

WF11 3.453 1.253 0.447 2.714 1.541 0.571 3.488 1.404 0.722 a 0.162 -
WF1 3.432 1.279 0.383 2.929 1.385 1.000 a 3.512 1.298 0.778 a 0.364 -
WF8 3.399 1.099 0.277 2.429 1.399 0.000 3.186 1.160 0.000 0.019 * Cont–Cli
WF4 3.399 1.177 0.277 2.643 1.277 0.429 3.233 1.411 0.111 0.076 -
WF7 3.311 1.106 0.000 2.571 1.284 0.286 3.209 1.081 0.056 0.064 -

WF17 3.311 1.142 0.000 2.714 1.326 0.571 3.372 1.291 0.444 0.203 -

Notes: SD = standard deviation; NV = normalization value = (mean—minimum mean)/(maximum
mean—minimum mean); a = critical factors; K–W test = Kruskal-Wallis test; * = significant at 5% (0.05);
Cont–cli = Contractor–Client.
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The Kruskal–Wallis test results only showed the factors that received significantly
different perceptions from contractors, clients, and consultants. The results did not establish
where the significant differences lay between the organization types. Thus, a post-hoc
test—the Mann–Whitney U test—was further conducted on the factors affecting workplace
well-being. The study utilized a recalculated alpha value of 0.0167 (0.05/3). The results of
the Mann–Whitney U test are also presented in Table 5. The results show that there is a
significant difference in the ranking of all six factors between contractors and consultants
because the significance values obtained are smaller than the significance test value of
0.0167. However, there are no significant differences in the ranking of factors between
contractors and consultants, or between clients and consultants, because their p-values
exceed 0.0167.

5.3. Results of Overlap Analysis

Tables 3–5 and Figure 2 present the analysis results for different organization sizes
(SMEs and LEs), types (clients, contractors, and consultants), and construction project types
(high-rise building construction and non-high-rise building construction). Factors with
normalized mean values of more than 0.60 for each group are identified as the group’s
critical factors. The overlapping critical factors between SMEs and LEs (figure) are WF14,
WF19, and WF6. The unique critical factors for SMEs are WF5, WF15, and WF2. Conversely,
there are eight unique critical factors for LE: WF1, WF3, WF10, WF11, WF12, WF13, WF16,
and WF18.
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The overlapping critical factor between clients, consultants, and contractors is WF6.
The overlapping critical factor for contractors and clients is WF12. The overlapping critical
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factors for consultants and contractors are WF13, WF15, and WF19. The overlapping critical
factor for clients and consultants is WF1. The unique critical factor for contractors is WF14.

On the other hand, the overlapping critical factors between high-rise and non-high-rise
projects are WF14, WF19, WF13, and WF6. High-rise building construction has unique
critical factors: WF10, WF12, and WF18. In comparison, non-high-rise building construction
has unique critical factors: WF5, WF2, WF3, WF16, WF11, WF1, and WF15.

6. Discussions
6.1. Project Progress (WF6)

WF6 is a single unique critical factor for contractors, clients, and consultants. Con-
struction projects frequently do not go as planned, when materials are delivered late or
damaged, projects are delayed by severe weather, and change orders push schedules back
even more. Construction workers bear the brunt of the stress when projects fall behind
schedule. Clients expect contractors to complete projects on time and within budget. De-
lays, after all, cost money. Subcontractors are frequently used by contractors who are
required to meet tight schedules in order for them to complete the task on time. Unrealistic
expectations lead to unrealistic work schedules, which raises the pressure on workers to
move quicker, potentially resulting in injury. Workers are frequently requested to work
overtime in order to get back on track. Productivity will decrease as the number of hours
worked per week increases and/or as project duration increases [80]. In addition, working
long hours can lead to health problems and an increased risk of accidents due to fatigue [81].
When time is limited, safety, as well as workers’ physical and mental well-being, suffers.
Thus, it is critical to understand the signs and symptoms of a low level of well-being and its
potential impact on individual worker safety and health, as well as the safety of co-workers.

6.2. Workers’ Welfare (WF12)

WF12 is a single unique critical factor for contractors and clients. Welfare is a basic
necessity for workers and is required by the law. In ref. [82], the authors state that it is
the responsibility of principal contractors and employers to provide appropriate welfare
facilities. Neglecting employee well-being will not only result in difficulties such as more
absenteeism, lower productivity, and higher staff turnover but will also make the employer
partially responsible for any employee welfare issues. This means that the employer will
not only be responsible for the costs of replacing team members as workers take time
off for health and well-being purposes, but the organization may also be responsible for
additional expenditures related to workers’ compensation claims. Workers’ welfare is vital
not just for the employees but also for the organization as a whole. Promoting workers’
welfare initiatives is beneficial for stress reduction and the development of a healthy work
environment in which people and organizational performance can flourish.

6.3. Planning of the Project (WF13)

WF13 is one of the critical factors for contractors and consultants. Construction
workers might be stressed by inadequate project planning, such as unclear job roles and
unrealistic timelines that are beyond their abilities. Project role ambiguity refers to a lack
of clarity in an individual’s job responsibilities because of project complexity, inadequate
project information, and the lack of a deadline for finishing construction projects [31]. In
addition to tight time constraints and ambiguous role responsibilities, construction workers
may experience burnout, especially in large construction projects [83]. To overcome role
ambiguity in construction projects with different teams of contractors and subcontractors,
construction project organizations require robust information management and effective
job allocation [84].

6.4. Timeline of Salary Payment (WF15)

WF15 is one of the critical factors for contractors and consultants. Late and unfair
payments have a devastating effect on the construction industry [85]. In a BESA survey,
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66% of respondents reported that they received payments late (five days or more beyond
the agreed date) on a frequent or very frequent basis. A further 64% claimed that these
practices had caused them to lose sleep, and 51% said it had affected their mental health,
of which 72% said they were stressed and one-third said they had anxiety, severe anger,
depression, or insomnia due to the stress. Late payment results in employees missing out on
paying their mortgage or rent, as well as other important expenses, including utilities and
loan repayments. This can have a negative impact on employee morale, induce workplace
conflict, and even force employees to seek alternative jobs. Contractors also suffer from
anxiety and depression due to cash flow difficulties because of late payments. With the
negative impacts of late payment spilling over into personal finances and health, it is no
surprise that this can sometimes affect relationships outside of work as well.

6.5. Working Hours (WF19)

WF19 is one of the critical factors for contractors and consultants. High work hours
and long working weeks are a major source of stress for workers, and they can have a
negative impact on their mental health [86]. Construction professionals are required to work
nonstandard work schedules, particularly on weekends, resulting in work–family conflicts
and job-related psychological injuries [87]. The unpredictable nature of the construction
industry can negatively impact workers’ work–life balance and well-being. Some of the
uncontrollable factors that create uncertainty and stress in construction projects are the
need for extra work, longer or changed hours, resource reallocation, work halts or restarts,
and weather. If construction workers refuse to work longer hours when required, it might
jeopardize their job security and livelihood, as well as placing them at the bottom of their
employer’s priority list. As a result, long hours and overtime are expected by construction
workers, which may negatively impact their mental health. In order to promote and
enhance psychological well-being, the construction industry as a whole may need to
reevaluate how it maintains work–life balance for construction workers.

6.6. Salary Package (WF14)

WF14 is a single unique critical factor affecting workplace well-being for contractors.
According to the well-being survey by the American Psychological Association in 2017, low
pay remains the leading cause of workplace stress [88]. Construction employees receive
inadequate pay, which contributes to stress. Low salaries cause stress and strain, preventing
construction workers from fulfilling their basic necessities. Furthermore, they are unable to
educate and feed their children. They experience stress and anxiety, which leads to alcohol
intake. Besides providing greater access to mental health resources, the most meaningful
way employers can support workers is through increased payment. One in three workers
said if they could have just one extra work benefit, they would want more money [89].

7. Conclusions

This study uses Malaysia as a case study to investigate the factors affecting workplace
well-being in building construction projects. The objectives of this study are to identify
the critical factors for workplace well-being, to compare the critical factors between LEs
and SMEs, and to compare the critical factors between high-rise building construction
projects and non-high-rise building construction projects. Data from 21 semi-structured
interviews with industry professionals and a systematic literature review of published
articles are combined, providing 19 potential factors that affect workplace well-being. Then,
205 instances of survey data completed by the industry professionals were analyzed using
mean ranking analysis, normalization, agreement analysis, and overlap analysis. The
analyses reveal 14 critical factors for workplace well-being out of the 19 potential factors.
The critical factors include salary package, working hours, project progress, planning of the
project, workers’ welfare, relationship between top management and employees, timeline
of salary payment, working environment, employee work monitoring, communication
between workers, insurance for construction worker, general safety and health monitoring,
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collaboration between top management and employee, and project leadership. The study
addresses the factors affecting workplace well-being in building construction projects. In
addition to providing additional insights into the workplace well-being of construction
workers, researchers and practitioners can benefit from this study into promoting work-
place well-being. The study’s main theoretical contribution is that it provides a better
understanding of the factors that influence workplace well-being. Most previous works
only focus on physical safety rather than mental aspects of construction workers. Ad-
dressing and managing health risks effectively allows employers to promote, teach, and
encourage healthy lifestyles that benefit both employees and the workplace.

Despite the importance of the findings, the study has some limitations that should
be addressed in future research. To start with, the results are highly reliant on the local
situation in each country. Thus, the findings should be applied to other countries with
caution and appropriate alterations. A wider scope of data collection across many countries
and places can allow for comparisons and insights into the impact of applying the results
and their applicability. Second, because the data used in this study are obtained from
surveys by industry professionals on building projects, the factors are related to building
projects only. Thus, the authors encourage future researchers to replicate this study for other
types of projects, such as highways and other types of infrastructure. Third, in this study,
the survey was distributed to construction professionals such as project managers, quantity
surveyors, architects, and engineers, not hands-on construction workers. A construction
worker is a laborer employed on a construction site to perform various practical tasks
that require physical strength. Thus, future scholars can conduct similar research using
hands-on construction workers as the target population. There might be new and different
factors that affect construction workers. Fourth, future researchers should study the factors
that affect workplace well-being in building construction projects using more advanced
statistical analytic approaches, such as sensitivity analysis and structural equation modeling.
Creating a causal relationship between the factors will assist in the understanding of each
factor. However, the findings of this study still provide useful information about the factors
that influence workplace well-being in construction projects. Future work could include
developing roadmaps based on the study’s findings while adjusting them to local needs.
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Appendix A. The Questionnaire Survey Used in This Study

Factors affecting workplace well-being in building construction projects.

Appendix A.1. Respondent’s Profile

Instruction: Please provide the following information.
Your type of organization:

• Client (e.g., government, developers)
• Consultant
• Contractor
• Others: __________

Years of experience in the construction industry:

• Less than 2 years
• 2–5 years
• 6–9 years
• More than 10 years

Types of projects involved:

• High-rise building construction
• Non-high-rise building construction

Organization sizes:

• Small-medium enterprises
• Large enterprises

Appendix A.2. Factors Affecting Workplace Well-Being in Building Construction Projects

Table A1. Please rate the criticality of the following factors that are affecting workplace well-being in
building construction projects.

Factors Criticality

Factors affecting
workplace well-being
in random order using
online survey platform

Not Critical Slightly
Critical

Moderately
Critical Critical Not Critical

Not Critical Slightly
Critical

Moderately
Critical Critical Not Critical

Not Critical Slightly
Critical

Moderately
Critical Critical Not Critical

Not Critical Slightly
Critical

Moderately
Critical Critical Not Critical

Not Critical Slightly
Critical

Moderately
Critical Critical Not Critical

Table A2. Please indicate and rate any additional factors affecting workplace well-being in building
construction projects.

Additional Factors Criticality

Additional factors to
be added by survey

respondents

Not Critical Slightly
Critical

Moderately
Critical Critical Not Critical

Not Critical Slightly
Critical

Moderately
Critical Critical Not Critical

Not Critical Slightly
Critical

Moderately
Critical Critical Not Critical
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