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Abstract: The occupational injury death rate and mortality ratio owing to cerebrovascular and
cardiovascular diseases in the construction industry are the highest among all industries in Tai-
wan. Reducing work stress and improving safety behavior is a must for reducing occupational
disasters and diseases. Construction site management personnel’s safety behavior is an important
paradigm for construction workers. This study explored the relationships among work stress, safety
behavior, professional identity, social status perception, and social support for construction site
management personnel by using structural equation modeling (SEM). The results indicated that
low work stress can lead to favorable safety behavior. Greater company support, family support,
and professional identity reduce work stress. Social status perception negatively influences work
stress indirectly through the mediation of professional identity. The results revealed that construction
site management personnel working within an exempt employee system (i.e., no overtime pay and
compensatory leave) exhibited a significantly higher effort/reward ratio than those without this
system. Gender, headquarter location, and site location also significantly influenced the on-site
management personnel’s effort/reward ratio.

Keywords: work stress; safety behavior; professional identity; social status perception; social support;
effort–reward imbalance; construction industry

1. Introduction

According to the latest statistics compiled by Taiwan’s Ministry of Labor, the occu-
pational injury death rate per thousand (excluding traffic accidents) and occupational
fatal injury rate per thousand in the construction industry are both the highest among all
industries in Taiwan [1]. The rate of occupational disasters in the construction industry is
four to five times higher than that of manufacturing industry [1]. The statistics from the
Bureau of Labor Insurance, Ministry of Labor, Taiwan, show that from 2010 to 2019 the
number of deaths due to cerebrovascular and cardiovascular diseases in the construction
industry was ranked in the top five among all industries, accounting for 9.2% of deaths due
to occupational diseases [2]. Compared with other industries, the construction industry
sees more serious occupational disasters and occupational diseases in employees. Con-
struction employees account for 10% of the total employees in Taiwan but account for 45%
to 55% of all fatal occupational disasters [3]. One of the causes of serious occupational
disasters in the construction industry is its working environment characteristics. On-site
environments in the construction industry are complex and dangerous and involve higher
operating risks than those in other industries. Further, related work patterns, including
irregular working hours, long-term overtime work, and noisy working environment, result
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in employees working under pressure and being overloaded, leading to the development
of cardiovascular disease.

Garavan and O’Brien [4] noted that inappropriate safety behaviors are likely to cause
occupational disasters. If individuals improve their safety behaviors, the risk of occupa-
tional disasters can also be reduced. Meanwhile, many occupational disasters are often
related to work stress. Work stress can negatively affect employee behavior and safety
performance at the organizational level [5]. Work stress may arise from work-related
pressure, organizational characteristics, and career development, and it may affect in-
dividual thoughts and behaviors. Work stress is also affected by social support [6], job
importance [7], job expectation [8], job autonomy [9], and workload [10]. Taiwan’s society
has long perceived the construction industry in a negative manner, considering it to be
dirty and dangerous; this has seriously affected the morale and motivation of construction
industry workers. This may lead to negative effects such as loss of confidence and dignity
and a negative mentality toward one’s own work. As a result, construction employees
may feel increasing stress, eventually leading to occupational burnout, resignation, or
disasters. The physical and mental health of employees is related to industrial productivity.
Therefore, it is important for management to perform early intervention when employees
are under too much pressure.

The safety concerns of on-site management personnel are vital for establishing workers’
safety knowledge [11]. Management personnel must take practical actions to demonstrate
their commitment to safety [12]. Further, their safety behavior is an important paradigm
for on-site workers to pay attention to safety. Thus, this study focused on the management
personnel on construction sites and explored the relationship between their work stress
and safety behavior. This study also examined construction site management personnel’s
recognition of their occupations, social perception of their own careers, and support
from family and society to explore the impact of these factors on their work stress. At
present, the research on professional identity mainly focuses on teachers, medical staff,
and other groups, with little research on construction employees’ professional identity.
Therefore, this study also aims to understand this field by providing empirical evidence
of relations among construction site management personnel’s professional identity, social
status perception, social support, and work stress. This study’s results can be used as a
reference to formulate appropriate strategies for improving the quality of the working
environment in this industry, reducing the occurrence of occupational disasters, diseases,
and injuries, and maintaining stable human resources. This study has the following two
objectives:

1. To investigate the impact of construction site management personnel’s work stress on
safety behavior in order to improve safety behavior and thereby reduce the likelihood
of occupational disasters;

2. To explore the impact of professional identity, social status perception, and social
support on the work stress of construction site management personnel in order to
identify factors that help reduce work stress.

2. Literature Review
2.1. Work Stress

Work stress is produced by the direct effect of work environment factors on individ-
uals [13]. Further, it is produced by the interaction between workers and work-related
factors. If an individual perceives a certain situation in the work that threatens their psy-
chological balance, it triggers psychological, cognitive, and physiological reactions and can
even cause physical and mental burnout [14]. Work stress may arise from the uncertainty
of individuals facing competition or organizational change [15,16]; situations in which the
individual’s ability and work requirements are not suitable [17]; psychological problems
arising from job requirements that exceed personal abilities [18]; or feelings of inconsis-
tency between work opportunities, limitations, requirements, and self-expectations [19].
Taiwan’s Ministry of Health and Welfare [20] defined work stress as employees’ unhealthy
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emotions and reactions when work requirements do not match their capabilities, resources,
or needs. Work stress affects employees’ emotional and physical health [21,22] and behav-
ior at work [23]. A highly stressful work environment is a major risk factor to work stress
and occupational diseases [24].

Many theoretical models have been proposed for measuring work stress. One of the
most widely used theoretical models in epidemiological research is the Effort–Reward
Imbalance (ERI) model proposed by Siegrist [25]. The ERI model is mainly based on
the theory of social exchange, which posits that work reward should be appropriate to
work effort. This model has been operationalized as a standardized self-report measure
consisting of three psychometric scales: effort, reward, and overcommitment [26]. Effort
refers to demanding aspects of the work environment. Rewards refers to material feedback,
self-esteem, and social status control. Overcommitment is related to personal motivation, a
sense of mission, degree of engagement, and stress adjustment. It defines a critical style of
coping with demands reflecting frustrated, but continued, efforts and associated negative
feelings [25]. If a person is unable to achieve a balance between effort and reward, they
may experience work stress, negative emotions, and uncomfortable stress reactions and
illnesses. Imbalances such as high effort and low reward or overcommitment (or both) will
result in high-stress risk groups.

Many studies have confirmed that the ERI model can be used to explain or predict
health problems. Siegrist [25] found that the imbalance between effort and reward was
associated with an increased risk of coronary heart disease as well as an increase in blood
fat concentration. Studies have also revealed that the ERI model can predict health-related
quality of life, gastrointestinal discomfort, musculoskeletal symptoms, sleep disorders,
depression [27–29], and burnout [30]. De Jonge et al. [31] showed that the ERI model is
more predictive of health problems than other models. Thus, this study implemented
the ERI model proposed by Siegrist [25] to measure the work stress of construction site
management personnel.

2.2. Safety Behavior

Unsafe behavior of employees is often one of the main causes of occupational disas-
ters. If personal safety behavior were to be improved, the occurrence of work accidents
would be reduced [4]. Neal and Griffin [32] classified safety behaviors into two types:
safety compliance and safety participation. Safety compliance describes the core activi-
ties that individuals must perform to maintain workplace safety, including compliance
with standard operating procedures and wearing personal protective equipment. Safety
participation describes the behaviors to assist the development of an environment that
support safety, including participating in voluntary safety activities, assisting colleagues
with safety-related issues, and participating in safety meetings.

Work stress increases risks and reduces safe behaviors and related job performance [23,33].
Lingard and Yesilyurt [34] reported that work stress is a key factor affecting personal safety
behavior. The effect of work stress on employees can be approximately divided into three
aspects: it (1) increases psychological burden, (2) affects health, and (3) causes behavioral
changes [35]. Changes in personal behavior due to poor physical and mental health may
even affect work performance, and the production and safety aspects of the organization,
thus depleting organizational resources. Individuals with high psychological stress often
have a higher accident rate [36] and exhibit unsafe behaviors [23,33,37].

Leung et al. [38] explored the effect of stress on safety behaviors among construction
workers in Hong Kong. They found that construction workers’ occupational injuries have
a significant relationship with their emotional and physical stress. Liang et al. [39] found
that both emotional and physical stress could positively predict construction workers’
safety incompliance. Man et al. [40] previously reported that work stress is one factor
that influences Hong Kong’s construction workers’ risk-taking behaviors; however, in
their 2021 study, they found this finding was not supported [41]. Seo et al. [42] studied
construction workers in Korea and found that work stress negatively related to safety
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behavior. Wu et al. [43] studied Beijing’s construction workers and reported a negative
correlation between work stress and safety behavior.

2.3. Professional Identity

Professional identity is a personal conceptualization of one’s motivation for profes-
sional work [44]. The process of forming an identity may help an individual understand
their profession [45]. A professional identity is a close relationship established by indi-
viduals in combination with their occupations. Individuals commit themselves to their
profession through a high degree of recognition of their occupation [46]. Professional
identity is an important variable of organizational behavior [47], such as positive skill
development [48] and job performance [49,50] and negative resignation tendencies [51,52].
The extent of professional identity affects career development, and a lack of identity leads
to role confusion, occupational uncertainty, and occupational confusion.

Weak professional identity can lead to negative emotions [53]. Employees with low
professional identity only reluctantly conform to rules and strive to regulate emotions, thus
causing inconsistencies between internal feelings and external expressions. In the long term,
such an inconsistency causes employees to lose their motivation and enthusiasm for work,
leading to emotional exhaustion. By contrast, employees with strong professional identity
will have less difference between their emotional feelings and behaviors at work and will
be willing to devote more effort to their work [54]. Researchers have studied the correlation
between professional identity and job satisfaction [52,55], career commitment [55–57], team
creativity [58], and other variables. Studies have revealed that professional identity is
likely to mediate the negative effects of high-stress workplaces, such as those related to
nursing [59,60], teaching [61], and occupational therapists [62], but there are few studies
on this relationship in the construction industry.

2.4. Social Support

Social support refers to different forms of assistance and support an individual re-
ceives from family members, neighbors, friends, and others when facing pressure and
difficulties [63]. Such support enables individuals to feel loved, respected, and cared for,
and for their existence to be valued [64]. It can buffer or cushion the pressure felt by
individuals [65], effectively reduce depression, help prevent physical and psychological
problems, and improve quality of life and life satisfaction [66].

Social support can be classified into work-related and non-work-related social sup-
port [67]. Work-related social support refers to workplace support received from other
organizational members such as co-workers, supervisors, and the organization itself. Non-
work-related social support refers to the concern and willingness to help expressed by
one’s spouse, family, friends, or close associates in non-work-related matters. Social sup-
port can satisfy individual needs for security, social contact, affirmation, and a sense of
belonging. It can have a directly positive effect on physical and mental health and balance
life pressure [68]. Social support may also have a moderating effect on mental and physical
health or life stress. Individuals in stressful situations can mitigate the impact of stress
on their physical and mental health through social support, which may indirectly have a
positive impact on physical and mental health and life adaptation [69–71].

Guo et al. [72] considered social support as one of the safety climate factors and found
that social support was significantly related to construction workers’ safety compliance,
although it was not significantly related to safety participation. Leung et al. [37] found that
co-worker support can predict physical stress, while supervisor support can predict Hong
Kong’s construction workers’ psychological stress. However, in Liang et al.’s study [39],
although 41% of construction workers in the interview reported that they sought emotional
support from family, co-workers, friends, seeking these emotional support behaviors was
not found not to affect construction workers’ stress and safety.
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2.5. Social Status Perception

Social status perception refers to an individual’s perception of self-prestige, income,
reputation, and other related evaluations of society from a sociological viewpoint. Social
status refers to an individual’s social appraisal of many factors such as prestige, contribution
to society, power, wealth, income, salary, education, politics, race, occupation, honor, and
interpersonal relationships, and it determines the individual’s position, ranking, and status
in society [73]. Individuals infer and perceive their own status and generate a status
perception based on their subjective feelings and understanding of the overall perception
of the outside world. Therefore, social status perception is not only determined by objective
characteristics but also by the individual’s general life satisfaction, the way they perceive
their position in comparison with relevant others, and what they assume their position
will be in the future [74]. One of the purposes of this study is to understand whether
construction management personnel’s feelings about the social appraisal of their own
occupations influence their work stress; therefore, in this study, social status perception
is defined as the individual’s perception of their prestige, professional impression, honor,
and appraisal by others in society.

Lower social status is associated with increased risk of smoking in youth [75], and
negative health outcomes such as increased resting heart rate and blood pressure, decreased
immune function, and an increased risk of cardiovascular diseases [76]. Huynh and
Chiang [77] reported that perceived stress mediated the association between social status
perception and somatic symptoms.

3. Research Framework
3.1. Research Hypotheses

This study explored relationships among construction site management personnel’s
work stress, safety behavior, professional identity, social support, and social status per-
ception. Work stress is measured using the ERI model proposed by Siegrist [25], which is
formed using the constructs of effort, reward, and overcommitment. The subconstructs
of reward include esteem, promotion, and security. Safety behavior is considered based
on two subconstructs: safety compliance and safety participation, as suggested by Neal
and Griffin [32]. Social support is divided into three subconstructs: company, family, and
friends’ support.

Work stress and safety behavior are the causes of occupational disasters. Studies
of work stress and safety behavior have indicated an influential relationship between
these two factors. Therefore, this study proposed and discussed the hypothesis of the
impact of construction site management personnel’s work stress on safety behavior. The
construction industry’s complex working environment, irregular working hours, and long-
term overtime working patterns as well as society’s perception of the industry might cause
construction management personnel to experience more work stress and require more
social support to help relieve this stress. On the basis of the previous discussion, this
study proposed the following four hypotheses for construction site management personnel.
Figure 1 illustrates the hypotheses of this study.



Sustainability 2021, 13, 3184 6 of 18Sustainability 2021, 13, x FOR PEER REVIEW 6 of 17 
 

 
Figure 1. Initial conceptual model. 

3.2. Methodology 
This study conducted structural equation modeling (SEM) to explore the relation-

ships among professional identity, social status perception, social support, work stress, 
and safety behavior of on-site management personnel. SEM is a comprehensive statistical 
method to testing hypotheses about relations among observed and latent variables [78] 
and enables the researchers to examine a series of dependence relationships simultane-
ously [79]. This study also implemented an independent t test and analysis of variance 
(ANOVA) to investigate the differences in ERI among different management groups at 
construction sites.  

A pretest of 50 samples [80] was performed to examine the reliability and goodness 
of fit of the questionnaire items and to finalize the formal questionnaire. In the pretest 
process, the correlation, discrimination, reliability, and validity of the items as well as the 
internal consistency of the constructs were examined. 

SEM combines the concept of path analysis with latent variables and factor analysis. 
An SEM model consists of the measurement model and the structural model. The meas-
urement model integrates latent variables and observed variables. The structural model 
uses a path analysis model to study the causal relationship between latent variables. 

The goodness-of-fit coefficient of the theoretical model should be examined when 
establishing the SEM. The higher the goodness of fit of a model, the more satisfactory is 
the model and the more meaningful are the estimation parameters. This study used chi-
square/degree of freedom (χ2/df), goodness-of-fit index (GFI), adjusted GFI (AGFI), root 
mean square residual (RMR), root mean square error of approximation (RMSEA), non-
normed fit index (NNFI; also called the Tucker–Lewis Index [TLI]), and comparative fit 
index (CFI) as the measurement indicators. Further, the composite reliability (CR) and 
average variance extracted (AVE) were used as evaluation indexes. According to Chin 
and Todd [81] and Hair et al. [79], the value of χ2/df should not exceed 3 in rigorous re-
search; thus, the judging criterion of χ2/df should be between 1 and 3. Doll et al. [82] indi-
cated that GFI and AGFI range from 0.80 to 0.89. These values indicate that the model has 
reasonable goodness of fit; therefore, the judgment criteria of GFI and AGFI had to exceed 
0.8. The other criteria for the goodness of fit are as follows: RMR < 0.05, RMSEA < 0.08, 
TLI > 0.90, and CFI > 0.9 [79,81–85]. 

4. Questionnaire Development and Distribution 
This study referenced relevant literature, and discussions were held with industry 

experts to develop various construct items, including professional identity, social support 
(family support, friend support, and company support), social status perception, and 
safety behavior (safety compliance and safety participation). Work stress was measured 
using the long version of the ERI questionnaire proposed by Siegrist et al. [26]. The initial 
questionnaire featured 56 items including six items on professional identity, nine items 
on social support, five items in social status perception, 14 items in safety behavior and 22 
items in work stress. To fit with the 4-point Likert scale of the ERI model of Siegrist et al. 

Work stress Safety 
behavior

Professional 
identity

Social status 
perception

Social support

H4H2

H1

H3

Figure 1. Initial conceptual model.



Sustainability 2021, 13, 3184 7 of 18

Hypothesis 1 (H1). Social status perception has a significant effect on work stress.

Hypothesis 2 (H2). Professional identity has a significant effect on work stress.

Hypothesis 3 (H3). Social support has a significant effect on work stress.

Hypothesis 4 (H4). Work stress has a significant effect on safety behavior.

3.2. Methodology

This study conducted structural equation modeling (SEM) to explore the relationships
among professional identity, social status perception, social support, work stress, and
safety behavior of on-site management personnel. SEM is a comprehensive statistical
method to testing hypotheses about relations among observed and latent variables [78] and
enables the researchers to examine a series of dependence relationships simultaneously [79].
This study also implemented an independent t test and analysis of variance (ANOVA) to
investigate the differences in ERI among different management groups at construction
sites.

A pretest of 50 samples [80] was performed to examine the reliability and goodness
of fit of the questionnaire items and to finalize the formal questionnaire. In the pretest
process, the correlation, discrimination, reliability, and validity of the items as well as the
internal consistency of the constructs were examined.

SEM combines the concept of path analysis with latent variables and factor analysis.
An SEM model consists of the measurement model and the structural model. The measure-
ment model integrates latent variables and observed variables. The structural model uses a
path analysis model to study the causal relationship between latent variables.

The goodness-of-fit coefficient of the theoretical model should be examined when
establishing the SEM. The higher the goodness of fit of a model, the more satisfactory
is the model and the more meaningful are the estimation parameters. This study used
chi-square/degree of freedom (χ2/df), goodness-of-fit index (GFI), adjusted GFI (AGFI),
root mean square residual (RMR), root mean square error of approximation (RMSEA),
non-normed fit index (NNFI; also called the Tucker–Lewis Index [TLI]), and comparative
fit index (CFI) as the measurement indicators. Further, the composite reliability (CR) and
average variance extracted (AVE) were used as evaluation indexes. According to Chin and
Todd [81] and Hair et al. [79], the value of χ2/df should not exceed 3 in rigorous research;
thus, the judging criterion of χ2/df should be between 1 and 3. Doll et al. [82] indicated that
GFI and AGFI range from 0.80 to 0.89. These values indicate that the model has reasonable
goodness of fit; therefore, the judgment criteria of GFI and AGFI had to exceed 0.8. The
other criteria for the goodness of fit are as follows: RMR < 0.05, RMSEA < 0.08, TLI > 0.90,
and CFI > 0.9 [79,81–85].

4. Questionnaire Development and Distribution

This study referenced relevant literature, and discussions were held with industry
experts to develop various construct items, including professional identity, social support
(family support, friend support, and company support), social status perception, and
safety behavior (safety compliance and safety participation). Work stress was measured
using the long version of the ERI questionnaire proposed by Siegrist et al. [26]. The initial
questionnaire featured 56 items including six items on professional identity, nine items
on social support, five items in social status perception, 14 items in safety behavior and
22 items in work stress. To fit with the 4-point Likert scale of the ERI model of Siegrist
et al. [26], a 4-point Likert scale was used to measure participants’ level of agreement on
each item (4 = strongly agree, 3 = agree, 2 = disagree, and 1 = strongly disagree).
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The analysis results of the pretest were processed in the following four stages. First,
one of the two items with high correlation (correlation coefficient exceeded 0.9) must be
eliminated. In this stage, the correlation coefficients between the items were all smaller
than 0.9, indicating that no similar items need to be removed. Second, the difference
between the top 27% (high-score group) and bottom 27% (low-score group) was examined
as the basis for item discrimination, and nondiscriminatory items were removed [86]. One
item with a p value greater than 0.1 was removed from the discriminant analysis at a
significance level of 10%. The removed item was “My occupation is often regarded by
the society as doing dirty, dangerous, and difficult work.” The average score difference
between the high- and low-score groups of this question was not statistically significant,
indicating that construction site management personnel usually think that society has a
negative perception of their occupation. Third, factor analysis was used to remove items
with factor loadings less than 0.5 [80] to ensure the reliability and validity of the items. As
a result, three items were eliminated. Finally, the internal consistency of each construct was
tested using Cronbach’s α value, where higher coefficient values indicate higher reliability.
Cronbach’s α of all constructs was greater than 0.7, as shown in Table 1, indicating that
each construct had satisfactory reliability. The formal questionnaire was finalized to have a
total of 52 items.

Table 1. Cronbach’s α values of each construct.

Construct Cronbach’s α

Social status perception 0.834
Professional identity 0.930

Social support 0.849
Effort 0.809

Reward 0.906
Overcommitment 0.733
Safety behavior 0.902

The study’s participants were on-site management personnel in the construction
industry in Taiwan. The questionnaire was distributed in paper and electronic forms. A
total of 300 paper-form questionnaires were distributed in the construction sites selected
randomly and the site managers agreed that their employees could participate in the
research, and 191 copies were returned. Returned copies with omissions or with the same
answers for all items were identified as invalid. As a result, 174 returned copies were
valid, for a valid response rate of 58%. Further, 113 valid electronic-form questionnaire
copies were returned. Overall, 287 valid questionnaire copies were collected. Table 2
presents basic information about the samples. Most respondents were aged below 25 years
(29.6%), followed by 26–35 years (28.6%). Most had an undergraduate degree as their
highest educational attainment (69.0%). Most had worked in the industry for fewer than
5 years (49.8%), followed by 6–10 years (15.7%) and 21 years and above (13.9%). Most
were engineers (36.6%), followed by construction supervisors (13.6%) and site directors
(11.9%). Most worked for a Level A construction company (47.7%). Finally, the companies
of most respondents had an exempt employee working system, implying they received no
overtime pay or compensatory leave for working overtime (42.5%).
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Table 2. Sample distribution and effort/reward ratio difference analysis.

Variable Category N ER Ratio
Average

t/F Value Note

Gender
(1) Male 226 1.103

2.673 ** (1) > (2)(2) Female 61 0.986

Age

(1) Below 25 years old 85 1.078

1.543
(2) 26 to 35 years old 82 1.045
(3) 36 to 45 years old 73 1.140

(4) 46 years old and above 47 1.042

Education level
(1) High school and lower 21 1.034

0.732(2) College 198 1.071
(3) Graduate school and

above 68 1.114

Marital status
(1) Single 155 1.070 −0.488(2) Married 132 1.088

Work
experience

(1) Below 5 years 143 1.083

0.831
(2) 6 to 10 years 45 1.022

(3) 11 to 15 years 28 1.047
(4) 16 to 20 years 31 1.143

(5) 21 years and above 40 1.088

On-site
position a

(1) Engineer 105 1.108

0.187
(2) Site director 34 1.138

(3) Project personnel 30 1.101
(4) Construction supervisor 39 1.141

Firm type a

(1) General construction
business, grade A 137 1.096

1.544(2) General construction
business, grades B and C 43 1.173

(3) Consultant company 40 1.063

Working
system

(1) Exempt employee 122 1.156

5.215 ** (1) > (4)
(2) Overtime pay for

working overtime 59 1.031

(3) Compensatory leave for
working overtime 50 1.053

(4) Partial overtime pay and
partial compensatory leave

for working overtime
56 0.983

Headquarters
location a

(1) North 106 1.089
7.812 ***

(1) > (3)
(2) > (3)

(2) Central 96 1.154
(3) South 84 0.978

Current site
location a

(1) North 37 1.138
7.864 ***

(1) > (3)
(2) > (3)

(2) Central 129 1.139
(3) South 115 0.994

a Some groups with a small sample sizes are excluded from the ANOVA analysis and are not listed in the table;
*** p < 0.001; ** p < 0.01.

5. Results and Analysis
5.1. Effort/Reward Ratio Analysis

According to Siegrist et al. [26], the effort/reward (ER) ratio is used to evaluate the
balance between the person’s effort and reward at work. For an ER of 1, the person reports
one effort for one reward; for an ER of <1, less effort needs to be made for each reward; and
for an ER of >1, more effort must be made for each reward. Table 3 shows the statistical
results of the ER ratio of construction site management personnel. More than half (56.8%) of
the respondents reported an ER of >1, indicating that they belong to a high-working-stress
risk group.
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Table 3. ER ratio results.

Range Counts (N = 287) Percentage

0 < ER < 1 115 40.1%
ER = 1 9 3.1%
ER > 1 163 56.8%

An independent t test and one-way ANOVA are performed on the ER ratio to un-
derstand whether a difference exists in ERI among different groups, which also implies
differences in working stress among different groups. Considering that some groups have
smaller sample sizes, some are excluded from the analysis. Table 2 shows the results of
differences in the ER ratio for each group. Construction site management personnel with
different genders, working systems, headquarter locations, and site locations exhibited
significant differences in ER ratio. The average ER ratio of male management personnel
was significantly higher than that of female management personnel on construction sites.
Management personnel under the exempt employee system had a significantly higher
ER ratio than those under partial overtime pay and partial compensatory leave overtime
systems. The ER ratio of personnel with headquarters or construction sites in northern
or central Taiwan was higher than that of personnel with headquarters or construction
sites in southern Taiwan. However, on average, different groups of age, education level,
marital status, work experience, on-site position, and firm type have no impact on manage-
ment personnel’s ER value; on average, these groups all have an ER ratio greater than 1,
indicating high working-stress.

5.2. SEM Results
5.2.1. Measurement Model

This study used SEM to verify the causal relationships among variables. The corre-
lations among professional identity, social status perception, social support, work stress,
and safety behavior were explored. The subconstructs of social support included com-
pany, family, and friend support. The subconstructs of work stress included effort, reward
(with subconstructs of esteem, promotion, and security), and overcommitment. The two
subconstructs of safety behavior are safety compliance and safety participation.

This study first analyzed the measurement model of each construct and ensured that
the goodness of fit of each measurement model is acceptable. The evaluation indicators
of χ2/df, GFI, AGFI, RMR, RMSEA, TLI, and CFI were used as the basis for examining
whether the model had a good fit. After 10 items were eliminated from the constructs, the
whole measurement model met all fit indicators (Table 4).

Table 4. Goodness of fit of the whole measurement model and structural model.

Index Whole Measurement
Model Structural Model Recommended

Standards

χ2/df 1.622 1.834 <3
Goodness of fit index (GFI) 0.835 0.873 >0.8

Adjusted goodness of fit
index (AGFI) 0.802 0.845 >0.8

Root mean square residual
(RMR) 0.025 0.036 <0.05

Root mean square error of
approximation (RMSEA) 0.047 0.054 <0.08

Tucker-Lewis Index (TLI) 0.905 0.900 >0.9
Comparative Fit Index (CFI) 0.917 0.911 >0.9

CR is used to measure the internal consistency of indicator items of latent variables.
Fornell and Larcker [87] suggested that the CR value should be greater than 0.6; the higher
the CR value, the higher is the consistency of the indicator items. AVE is the average
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explanatory power of the latent variables for each observation number. Bagozzi and Yi [83]
proposed that the internal quality of a model is more favorable for an AVE of >0.5. For an
AVE of <0.5 but CR of >0.6, the convergent validity of the construct is still adequate [87].
As shown in Table 5, each construct had a CR of >0.6, indicating adequate reliability and
convergent validity.

Table 5. Confidence ratio (CR) and average variance extracted (AVE) for each construct of the whole
measurement model.

Construct CR AVE

Social status perception 0.81 0.52
Professional identity 0.85 0.60

Social support: Company support 0.84 0.64
Social support: Family support 0.84 0.64
Social support: Friend support 0.84 0.64

Effort 0.85 0.53
Reward: Esteem 0.75 0.51

Reward: Promotion 0.70 0.54
Reward: Security 0.63 0.47
Overcommitment 0.73 0.42

Safety behavior: Safety compliance 0.83 0.50
Safety behavior: Safety participation 0.86 0.61

5.2.2. Structural Model

This study established a relationship path diagram for professional identity, social
status perception, social support, work stress, and safe performance. Figure 2 illustrates
the final structural model of this study. The overall fit statistics indicated that the model
had excellent fit (see Table 4). Hypothesis testing was conducted according to the results of
the final structural model, as shown in Table 6.
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Table 6. Results of a t test of path coefficients.

Path Path Coefficient t Value

Social status perception→ Professional identity 0.70 5.25 ***
Professional identity→Work stress −0.19 −2.55 *
Company support→Work stress −0.58 −4.74 ***

Family support→Work stress −0.14 −2.07 *
Friend support→Work stress −0.14 −1.93

Company support→ Professional identity 0.47 6.43 ***
Work stress→ Safety behavior −0.42 −3.83 ***

*** p < 0.001; * p < 0.05.

H1 posited that social status perception has a significant effect on work stress. As
shown in Figure 1, social status perception did not directly affect work stress. However,
it indirectly affected work stress through professional identity. When society has a good
perception of a person’s occupation, the more one can identify with one’s occupation, and
this reduces one’s work stress. Thus, H1 was supported.

H2 posited that professional identity has a significant impact on work stress. The
path coefficient of professional identity to work stress was −0.19 (p < 0.05); thus, H2 was
accepted. This indicates that the more the management personnel can derive value and
fulfillment from their occupations, the more they can reduce their work stress.

H3 posited that social support has a significant effect on work stress. As shown in
Table 6, company support has a significantly negative relationship with work stress, indi-
cating that the more support company supervisors or colleagues give to construction site
management personnel, the lower their work stress. Family support also has a significantly
negative relationship with work stress, indicating that the more support the family gives,
the lower the work stress of personnel. However, friend support did not have a significant
relationship with work stress. Thus, H3 was partially supported.

H4 posited that work stress has a significant effect on safety behavior. The path
coefficient of work stress to safety behavior was −0.42 (p < 0.001); thus, H4 was supported.
This indicates that work stress has a significant and negative impact on safety behavior.
The greater the work stress of construction site management personnel, the more they
neglect performing site safety behaviors and the less time they have for participating in
safety-related activities.

In addition, company support and social status perception were found to have a
significantly positive relationship with professional identity. The more positive support the
company gives and the more positive society’s perceptions are of one’s own profession, the
more positively employees value their own occupation. A confidence level of 95% shows
that work stress has a negative impact on safety behavior; company support, family support
and professional identity have an impact on reducing work stress; company support and
social status perception have an impact on enhancing professional identity.

Table 7 shows the direct and indirect effects of the latent independent variables of the
overall model on the latent dependent variables. Among the total effects on safety behavior,
work stress and company support had the greatest negative and positive effects on safety
behavior, respectively. Among the total effects on work stress, company support had the
greatest effect on reducing employees’ stress. In addition, family support, professional
identity, and social status perception had an either directly or indirectly positive effect on
reducing employees’ work stress.
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Table 7. Effects of the overall model.

Latent
Independent

Variable

Latent Dependent
Variable Direct Effect Indirect Effect Total Effect

Social status
perception

Professional identity 0.70 - 0.70
Work stress - −0.13 −0.13

Safety behavior - 0.06 0.06

Professional
identity

Work stress −0.19 - −0.19
Safety behavior - 0.08 0.08

Company support
Work stress −0.58 −0.09 −0.67

Professional identity 0.47 - 0.47
Safety behavior - 0.28 0.28

Family support Work stress −0.14 - −0.14
Safety behavior - 0.06 0.06

Work stress Safety behavior −0.42 - −0.42

6. Discussion

In this study, all variables satisfied general goodness of fit indexes. Construction site
management personnel’s safety behavior can thus be explained via direct and indirect
effects of work stress, company support, family support, professional identity, and social
status perception. First, construction site management personnel’s work stresses directly
negatively affected safety behavior. The respondents reported that the greater the work
stress, the more they neglect performing safety activities for maintaining site safety, the
less time they participate in safety-related activities, and the less they encourage each
other to perform safety activities. This study’s result is consistent with most research
found on construction workers [37–40,42,43]. Therefore, efforts to reduce work stress are
necessary to induce safety behavior in terms of safety participation and safety compliance
in construction site management personnel.

The work stress constructs included effort, reward (esteem, promotion, and security),
and overcommitment. The effort had the highest positive factor loading (0.52), which
was the most vital factor contributing to work stress, followed by overcommitment (0.41).
Construction site management personnel reported that they have to put in more effort to
get the job done because they are subject to many interruptions and disturbances while
working, and their work is physically demanding on construction sites. Most construction
site management personnel work with the exempt employee working system, making it
difficult for them to relax and “switch off” from work and this keeps work on their mind
even when they get home or go to bed. The study results indicated that construction site
management personnel within the exempt system have relatively greater work stress than
others. Giving employees relative compensation or letting employees choose their own
time off will help alleviate stress. The most important reward for reducing work stress is
promotion (−0.85), followed by security (−0.80) and esteem (−0.76) for construction site
management personnel. Construction site management personnel expect good promotion
prospects and adequate salary/income to balance their work. Also, no adverse change
in work situation, adequate employment security, respect from superiors, and adequate
support during difficult times all reflect a sense of security and esteem. This is consistent
with Leung et al.’s finding that job certainty predicts work stress in the construction
industry [37].

Second, construction site management personnel’s company support, family support,
and professional identity directly negatively affected work stress and indirectly negatively
affected safety behavior. Company support is essential among different social support
types (−0.58) to reducing work stress, followed by family support (−0.14). Company
support affected work stress not only directly but also indirectly with professional identity
as a mediating variable. This is consistent with Leung et al.’s finding that coworker support
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or supervisor support can predict stress [37] and Guo et al.’s finding that coworker or
supervisor support can predict safety behavior in safety compliance [72]. Construction
site management personnel also reported that company members’ appreciation for their
hard work and trust in their performance play essential roles in company support. This
study also found that family support directly affected construction site management
personnel’s work stress; however, friend support did not affect their work stress. A
reasonable explanation is that construction site management personnel’s exempt employee
system and lengthy overtime work may limit the time they share with their friends. As
family support reduces work stress, it is suggested that construction companies invite
family members to participate in some activities conducted for all employees to connect
companies and employees’ families better. This might help family members understand
more of the employee’s work content and induce them to provide more support.

Construction site management personnel’s professional identity directly affected work
stress, consistent with research targeting other fields [59,60,62]. Enhancing professional
identity helps in reducing work stress. Making construction site management personnel
feel that their job can make full use of their professional ability and feel that their occupation
has meaning can enhance their professional identity and lower their work stress. Besides,
enhancing company support and social status perception directly and positively affected
professional identity. These factors all indirectly affected work stress and thus indirectly
help improve safety behavior.

Finally, social status perception indirectly affected work stress and safety behavior.
This result is similar to Huynh and Chiang’s [77] finding that lower social status may lead
to greater stress levels and thus increase somatic symptoms (e.g., headaches, stomachaches).
Although the relationship between somatic symptoms and safety behaviors is not yet clear,
they all pointed out that lower social status perception may increase stress. The results also
found that social status perception enhances professional identity. Society’s perception that
their occupation is a professional one improves their social status perception and reduces
their work stress. The questionnaire survey results showed that Taiwan’s construction
site management personnel believe that society still perceives the construction industry
negatively. This may reduce the social status perception of constriction personnel and
increase their work stress. All construction organizations should work together to create a
positive industry image so that construction industry workers can enjoy society’s praise
and gain positive energy. A positive image would also help attract more personnel to
the construction industry. In practice, some construction companies have begun to take
measures to establish the right corporate image and corporate social responsibility, such
as encouraging architecture or construction magazines to publish positive construction-
related articles; providing excellent after-sales services; and participating in social activities
such as disaster relief, donations, sponsorships, and public welfare activities.

7. Conclusions

On-site management personnel’s safety behavior is an essential paradigm for on-site
workers, and their safety concerns are vital for establishing workers’ safety knowledge.
This study enhances understanding of the relationship between construction site manage-
ment personnel’s professional identity, social status perception, social support (company
support, family support, friend support), work stress, and safety behavior. The final model
suggests that on-site management personnel’s safety behavior is influenced by work stress,
and work stress is influence by social status perception, professional identity, and social
support (company support and family support). The model demonstrates that social
status perception and company support influence work stress through the mediation of
professional identity. Direct effects of professional identity, company support, and family
support on work stress are also identified. The effect of friend support on work stress is
not identified.

The model forms a theoretical basis for safety management and strategies. When con-
struction management personnel feel that society has a positive image of their occupation
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and the company provides a good working environment, they have more positive opinions
about their occupation and feel a sense of belonging, both of which reduce work stress.
Appropriate assistance, support, encouragement, and positive support from family, col-
leagues, and supervisors help reduce excessive stress and keep work manageable, thereby
enabling construction management personnel to reach an effort-reward balance at work
and improve their safety performance.

Meanwhile, ER ratio of male management personnel was significantly higher than
that of female management personnel. Further, the ER ratio of management personnel
working with an exempt employee system was significantly higher than that of personnel
working within a partial overtime pay and partial compensatory leave overtime system.
Management personnel with headquarters or working sites located in northern or central
Taiwan reported a significantly higher ER ratio than those with headquarters or working
sites located in southern Taiwan. Construction companies’ Employee Assistance Programs
should focus on the groups mentioned above to create a supportive environment to help
them reach a satisfactory work-life balance.

Despite the important findings of this study, they should be interpreted based on the
following limitations. First, due to time and financial constraints, the data were collected
only using a cross-sectional survey and not considering the time sequence. However,
construction site management personnel’s work stress might change over time; therefore,
future research might be conducted to understand the dynamic nature of constriction site
management personnel’s work stress and safety behavior. Second, the study focuses on
construction site management personnel in Taiwan; thus, the results may not be generalized
to other countries due to cultural differences. Future research can examine the model to test
the generality of the findings in other countries. Third, this study established a structural
model to establish a relationship between construction site management personnel’s work
stress and safety behavior. Future researchers might consider establishing separate models
to explore the differences among management personnel from different company types
and management positions, such as site directors of construction companies, engineers,
supervisors of architecture firms, or supervisors of government construction agencies.
Work stress was found to have a significant impact on safety behavior. Future research can
further investigate the relationship between work stress and the work tasks performed by
construction site management personnel. Such research might help identify and improve
work procedures that cause work stress and reduce occupational disasters and diseases in
the construction industry.
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