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Introduction: The number of physical and mental problems caused by occupational accidents and diseases in-
creases every year. To control them, the safety climate at work is a recognized critical factor. However, a widely
applicable model to capture the safety climate for various industries and organizations is lacking.

Method: This study proposes a theoretical model to measure the direct and indirect effects of safety climate on
workers’ physical and mental health, mediated by job satisfaction, in the construction sector. We propose a
multidimensional construct of safety climate, considering the most salient factors from the literature, and
including psychological capital as a new factor. Using data from the last wave of the European Working Con-
ditions Survey (2015) in Spain, the proposed model was validated using structural equation modeling.

Results: Our findings suggest that to further improve the mental health of construction workers, work-life
balance and job rewards and compensation must be prioritized along with safety climate. As for physical
health, safety climate and work-life balance are crucial. Finally, we provide some recommendations for con-
struction company managers based on a ranking of all the factors affecting the safety climate and the workers’

health.

1. Introduction

The construction sector does not show a significant reduction in re-
ported accidents (Eurostat, 2020). This failure could be because com-
panies in the construction sector have their own way of doing the work.
In general, there are systemic and cultural reasons that restrict the
implementation of the changes in the construction sector (Kramer et al.,
2010). In most cases, productivity is still the first company’s goal to
achieve, and safety is often seen as a bureaucratic task to accomplish the
law and refuse some possible fines (Choudhry, 2009; Fernandez-Muniz
et al., 2009; Forteza et al., 2017).

In 2019, in the European Union (EU), 3,408 occupational fatal ac-
cidents and 3.1 million nonfatal accidents were reported resulting in at
least four days of work leave. There was an increase of 76 deaths and
16,122 nonfatal accidents compared to the previous year. Within the
EU-27, 22.2 % of all these fatal accidents and 11.8 % of nonfatal acci-
dents took place within the construction sector. That is, the highest

incidence of nonfatal accidents at work was observed in the construction
industry, with 3,211 accidents per 100,000 persons employed (Eurostat,
2019a). Regarding diseases, there is only one experimental European
statistics database with aggregated data for all the Members of the UE-27
(Eurostat, 2019b). In Spain, there is a database from the Ministry of
Inclusion, Social Security and Migrations of the Spanish Government,
which reflects that in 2019 943 diseases were reported. There was an
increase of 196 diseases compared to the previous year. With these
figures, the construction sector is one of the industries with the higher
accident and disease rates, affecting the workers’ health and their well-
being, thereby their quality of life.

In this line, EU institutions set as one of their main goals the
improvement of occupational health and safety and the protection of
workers’ health (art.153 of the Treaty on the Functioning of the Euro-
pean Union states). Furthermore, in June 2021, the EU institutions
approved the strategic framework on health and safety at work
(2021-2027), highlighting that one of the key objectives is the need to
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improve the prevention of workplace accidents and diseases.

There are many safety approaches used by companies and re-
searchers to determine the safety commitment of a company. Safety
culture and safety climate have been deeply studied to identify internal
factors that companies can manage to integrate safety into their pro-
cesses and tasks, thereby enhancing safety outcomes such as workers’
safety performance and health (Casey et al., 2017). Safety culture refers
to the value placed on safety in a company over time, represented by its
safety policies, management procedures, and actions (Guldenmund,
2000). On the other hand, safety climate is defined as workers’ per-
ceptions about the importance of safety in their company (Bergheim
et al.,, 2015; Zohar, 2014). Safety climate represents a snapshot at a
particular point in time of some aspects of the company’s safety culture.
Managers’ decisions can improve the safety climate, and if these prac-
tices and efforts are constant over time, it can lead to a positive safety
culture. While safety culture requires multiple methods of assessment
over a long period of time, safety climate can be measured formally
using survey tools designed to assess an individual’s response to key
areas of safety (Bergheim et al., 2015). Safety climate is recognized as a
key factor in improving safety outcomes such as workers’ safety per-
formance and health (Choudhry et al., 2009; Clarke, 2010). The safety
climate concept was introduced in the research literature by Zohar
(1980), and since then, several studies have demonstrated a relationship
between some aspects of the daily task conditions, safety climate, and
safety outcomes such as accidents or diseases. Although the literature
has evolved since Zohar’s seminal work, it is essential to continue
researching how safety climate affects safety performance and workers’
health, specifically in the construction sector (Choudhry et al., 2009;
Han et al., 2021; Luo, 2020).

To improve workers’ health, it is essential to understand the rela-
tionship with the safety climate. To achieve this, research should pro-
vide implications that help policy-makers and managers to make
decisions and practical ideas that could be implemented in the daily
planning and organization of tasks carried out by small and medium-
sized companies, with particular attention to safety climate.
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In this paper, we aim to study the relationship between safety climate
and workers’ health through job satisfaction. Our objective is to identify
the key factors that influence these variables and their relationships,
with the goal of promoting a safer working environment and, finally,
enhancing workers’ health.

2. Literature review and hypotheses statement

Since the early 1980 s, there has been a lot of literature focused on
safety climate and the different ways in which it can affect safety per-
formance (Chen et al., 2021; Schwatka et al., 2016) and its relationship
with some objective outcomes such as accidents (Ajslev et al., 2017;
Aliabadi et al., 2020). Safety climate is a well-established concept to
measure the company’s approach to safety by its worker’s perceptions in
different industries and sectors as health (de Lima Silva Nunes et al.,
2021), petrochemical industry (Karimpour et al., 2021), cement in-
dustry (Borgheipour et al., 2020), and construction sector (Andersen
et al., 2018), among others.

Although there is great consensus on safety climate affecting safety
outcomes, researchers have faced the studies in many different ways,
considering different variables and methods. In this study, we want to
check if safety climate affects the workers’ health and if this effect is
mediated by job satisfaction variables (see Fig. 1). In doing so, we have
considered most of the variables highlighted in the literature to
construct a mediation model.

2.1. Safety climate

As we have seen before, safety climate captures the workers’ per-
ceptions regarding safety in their company (Bergheim et al., 2015;
Zohar, 2014) including several factors that can affect the performance of
workers’ tasks. Safety climate is a multidimensional concept (Zohar,
2000, 2014), so it is necessary to capture in it several factors of different
natures. Many attempts have been made to find a model to develop a
construct for safety climate, and many studies include similar factors
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Fig. 1. Theoretical model. Note: LOC — Low Order Constructs; HOC — High Order Construct.
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(Luo, 2021). Moreover, several studies propose a specific model to
construct safety climate for the construction sector (Choudhry et al.,
2009; Han et al., 2021). However, there is currently no consensus on a
single model for measuring safety climate (Han et al., 2021). As Bamel
et al. (2020) suggest, it is necessary to continue researching safety
climate and its specific factors.

Regarding the methodology to deal with multidimensional con-
structs, a second-order factor model is a useful approach (Chen et al.,
2005). The higher-order factor is composed of the first-order factors,
which are the sub-dimensions that made up the multidimensional
construct (Hair et al., 2006). A second-order factor reduces the number
of variables that need to be estimated in a structural model without
losing measurement accuracy (Koufteros et al., 2009). Thus, the higher-
order factor model provides a more parsimonious and interpretable
model than a first-order factor model and therefore, has considerable
potential for advancing research on a multidimensional construct
(Nunkoo et al., 2017).

To provide a comprehensive understanding of the concept of safety
climate, we have first checked the factors that have been commonly
included in safety climate studies (Table 1). Zohar (1980) identified
eight factors for measuring safety climate according to the workers’
perceptions of the importance of safety training, management attitudes
to safety, the effects of safe conduct on career advancement, the level of
risk at the workplace, the effects of required work pace on safety, the
status of safety officer, the effect of safe conduct on social status, and
status of the safety committee. In a subsequent study, Zohar (2000)
proposed a group-level model to measure safety climate, including
management commitment, support, and safety communication items.

Some of the more relevant factors identified in the literature influ-
encing safety climate include:

(a) As a first dimension of the concept, achieving a good safety
climate requires the collaboration of all those involved in the
building process, from management and supervisors to workers
(Romero et al., 2019). Managers can improve the safety climate
by recognizing employees for their good job, and fairly orga-
nizing and distributing their tasks (Goldenhar, Williams &
Swanson, 2003). Thus, management commitment is the first
factor reflecting the necessary responsibility of management for
the safety issues within the company (Ajslev et al., 2017; Chan
et al., 2017; Choudhry et al., 2009; Fang et al., 2006; Kim et al.,
2021; Lingard et al., 2012; Mosly, 2019; Niu et al., 2016;
Schwatka et al., 2016; Zhou et al., 2015).

The second factor is employee involvement (Ajslev et al., 2017;
Chan et al., 2017; Choudhry et al., 2009; Fang et al., 2006; Kim
et al., 2021; Lingard et al., 2012; Mosly, 2019; Niu et al., 2016;

(b

-

Table 1
Factors of safety climate.

Safety climate factors n° Authors

Management commitment 10 Ajslev et al., 2017; Chan et al., 2017;Choudhry
et al., 2009; Fang et al., 2006 ;Kim et al., 2021;
Lingard et al., 2012

Mosly, 2019Niu et al., 2016

Schwatka et al., 2016 Zhou et al., 2015Zohar,

2000

Employee involvement 10  Ajslev et al,, 2017 Chan et al., 2017Choudhry
et al., 2009 Fang et al., 2006 Kim et al., 2021;
Lingard et al., 2012Mosly, 2019.Niu et al., 2016
Schwatka et al., 2016 Zhou et al., 2015

Risk appraisal and risk- 7 Chan et al., 2017Fang et al., 2006 Kim et al.,

taking (behavior) 2021; Niu et al., 2016
Schwatka et al., 2016 Wang et al., 2018Zhou

et al., 2015

Safety communication 6 Chan et al.,2017 Choudhry et al., 2009kim et al.,
2021; Niu et al., 2016
Schwatka et al., 2016Zohar, 2000
Management support 3 Ajslev et al., 2017 Kim et al., 2021Zohar, 2000
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Schwatka et al., 2016; Zhou et al., 2015). All participants in the
process must do their part of the task to achieve improvements in
the final workers’ outcomes, such as health. The safety climate
will be different if the employees are involved in doing a good
job, and doing it safely. A way of enhancing the workers’
involvement is by empowering them. This can be done by facil-
itating interactions between colleagues and giving employees the
autonomy to apply their ideas, to decide what they think is
essential for accomplishing their job duties, or to control the
necessary time to do it. Arocena et al. (2008) pointed out that this
empowerment can contribute to reducing the number of injuries,
and it affects the safety climate by reinforcing worker
involvement.

(c) The third factor is safety communication, which includes the
communication between all those involved in any operational
process, providing appropriate information and training to
perform the jobs properly (Chan et al.,2017; Choudhry et al.,
2009; Kim et al., 2021; Niu et al., 2016; Schwatka et al., 2016,
Zohar, 2000). According to safety laws and regulations across
Europe, employers must provide training to the workers, to pro-
vide them the knowledge, skills, and abilities to analyze their
tasks and make decisions to perform them safely. To ensure good
job performance, good communication in general and safety
communication, in particular, are required. This communication
must be fluid and bidirectional (from top to bottom in the com-
pany’s hierarchical structure and vice versa). Empirical studies
confirmed that better working environment conditions reduce
accident results and that this effect is moderated by the quality of
safety communication, especially when the communication
comes from an immediate superior position, such as foremen
(Jeschke et al., 2017). Regarding the effect of the work envi-
ronment on safety climate during work performance, exposure to
risks stands out. Avoiding workers’ exposure to risk requires prior
risk assessment and organization of human and material
resources.

(d) Hence, the fourth factor of safety climate is risk appraisal and
risk-taking. Furthermore, to perform a job safely, employees need
support from company managers. Only in this way, the work will
be done with the required resources, ensuring the integration of
safety into all company processes.

(e) Thus, manager support is the fifth factor of safety climate (Ajslev
et al., 2017; Kim et al., 2021).

Up to this point, we have included the factors that are commonly
included in safety climate construct models. However, according to a
recent systematic literature analysis of safety climate (Bamel et al.,
2020), there is a gap in the literature concerning the implications of the
psychological capital perspective in the safety climate construct. Psy-
chological capital (PsyCap), is an index of positive work motivation
(Bergheim et al., 2015). It is composed of four dimensions: (a) first, ef-
ficacy - the conviction in own abilities to carry out the work; (b) second,
optimism - confidence in current and future success; (c) third, hope - to
pursue the objectives and, if necessary, reorient the path to achieve
them; and (d) fourth -resiliency -ability to sustain and recover to achieve
success when a problem arises (Luthans, 2002; Stratman & Youssef-
Morgan, 2019). Just a few studies have integrated the workers’ Psy-
Cap into the safety climate construct. Clarke (2010) stated that the
psychological climate affected the safety climate and included this
concept as an antecedent. In Bergheim et al. (2015) study, PsyCap has
been shown to be positively related to workers’ perception of safety
climate, explaining between 10 and 12 % of the variance in workers’
perceptions of safety climate in the maritime industry. Wang et al.
(2018) noted that psychological capital positively influences safety
compliance (safety regulations compliance) and participation (engage-
ment and promotion of safety activities), and therefore, it is a factor to
consider in improving the safety climate. In our measurement model,
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psychological capital will be the sixth and last factor considered to
explain the safety climate. This supposes a contribution to the literature
by being the first empirical study including psychological capital as a
latent variable affecting safety climate specifically in the construction
sector.

(See Appendix A reports the items forming each of the six factors
composing safety climate).

Thus, regarding the safety climate construct, our hypotheses are
stated as follows:

Hla. Management commitment, employee involvement, safety
communication, risk appraisal and risk-taking, management support,
and psychological capital are distinct, but related sub-dimensions of
safety climate and can be accounted for by a common underlying
second-order safety climate factor model, which is significantly better
than a first-order safety climate factor model.

H1b. Including psychological capital as a new factor of a second-order
safety climate factor model significantly improves the results of the
model without considering this factor.

2.2. Safety climate — workers’ health relationship

Several studies have shown that safety climate significantly in-
fluences safety outcomes, such as accidents (Ajslev, 2017; Aliabadi,
2021), which can cause immediate physical harm and potentially lead to
mental issues as well, either when the accident occurs or afterward.
Additionally, a better safety climate can improve workers’ behavior
(Chen et al., 2021; Clarke, 2010), but if it worsens, it can produce the
opposite effect, thus affecting workers’ mental health. In this line, Katz
etal. (2019) carried out an empirical analysis of three big manufacturing
companies and found that perceived positive safety climate was asso-
ciated with increased physical activity and fewer mental health prob-
lems, such as sleeping problems or depression. Mental health is typically
not considered in construction field studies, which is why we aim to
study the relationship between safety climate and construction workers’
health, differentiating between physical and mental health. Therefore,
we state our second hypothesis as follows:

H2a. Safety climate has a direct positive and significant effect on
workers’ mental health.

H2b. Safety climate has a direct positive and significant effect on
workers’ physical health.

2.3. Job satisfaction

Some studies connect safety climate with safety outcomes through
the mediator role of job satisfaction (Balogun et al., 2020; Clarke, 2010;
Huang et al., 2016; Smith, 2018). Job satisfaction is hard to measure due
to the lack of a common understanding of what job satisfaction refers to
(Punzo et al., 2018). However, it is usually presented as a positive af-
fective response to one’s job (Locke, 1976; Clarke, 2010) or the workers’
expectation about what some aspects of the work should be and what
they actually are (Gomez-Baya & Lucia-Casademunt, 2018).

Following the criterion of most of the reviewed literature, we eval-
uate how certain factors affect overall job satisfaction. Most of them are
extracted from the demand-control-support model (Karasek-Theorell,
1990) and the effort-reward imbalance model (Siegrist, 1996). These
models are commonly used when researchers study job satisfaction
(Punzo, 2018). They also posit that high work demand and low work
control lead to adverse health outcomes (Phipps, 2012). Some of these
studies studied the relationship between some specific characteristics of
job satisfaction - such as working conditions - and mental health (Cottini
& Lucifora, 2013) or physical health (Nappo, 2019). Also, recent ap-
proaches considered its effects on personal well-being (Bakhshi et al.,
2008; Gomez-Baya & Lucia-Casademunt, 2018).

In this literature, we have found a set of four specific dimensions
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regarding individual work-related facets that are used to form the job
satisfaction construct.

First, we identified the workers’ profiles, such as socio-demographic
characteristics (e.g., gender, age, education, and work experience;
Nappo, 2019; Punzo, 2018).

Second, we found job compensation and rewards (i.e., economic
remunerations, prospects for career advancement, job security, man-
agement, and social support) as one of the main factors of job satisfac-
tion (Locke & Latham, 1990).

Third, we have found that working conditions, such as contractual
arrangements (e.g. working hours, regular timetable, pace of work,
quantity, or difficulty of work, among others), can affect the workers’
feelings about their job, especially if there is a difference between the
reality and the expected conditions (Nappo, 2019; Punzo, 2018).

Fourth, we observed a last variable, job control and work-life balance
defined as the ability to schedule their own duties and find an equilib-
rium between personal and professional activities. This work-life bal-
ance seems to be more and more relevant due to the current employees’
and society’s demands (Cottini & Lucifora, 2013; Gomez-Baya & Lucia-
Casademunt, 2018; Punzo et al., 2018).

2.4. Safety climate — Job satisfaction

We suggest that the perceptions of a better safety climate will make
the employees realize that they are valued members of the organization,
something that will be associated with high levels of job satisfaction.
Therefore, by making the workers feel they are valuable participants in
the company, it is reasonable to argue that job satisfaction is likely to
influence an individual’s motivation and behavior for improving safety
performance (Goldenhar, Williams & Swanson, 2003; Punzo, 2018).
This change of behavior can make a difference in making even extra
efforts (Clarke, 2010).

There have been previous studies examining the relationship be-
tween safety climate and job satisfaction. For example, Balogun et al.
(2020) tried to explain employee’s turnover intention as a function of
safety climate mediated by job satisfaction. Those authors found a sig-
nificant and positive relationship between safety climate and job satis-
faction. Hence, in the context of our model, we posit that safety climate
will be positively related to job satisfaction, and therefore with its fac-
tors: working conditions, work-life balance, and job rewards and com-
pensations. Consequently, we state our third hypothesis as follows:

H3. Safety climate has a positive and significant effect on job satis-
faction variables.

H3a. Safety climate has a positive and significant effect on working
conditions.

H3b. Safety climate has a positive and significant effect on working
life balance.

H3c. Safety climate has a positive and significant effect on job rewards
and compensations.

2.5. Job satisfaction — workers’ health

At the same time, there is a direct relationship between job satis-
faction and workers’ health (Gomez-Baya & Lucia-Casademunt, 2018;
Hiinefeld et al., 2020; Roelen et al., 2008). In particular, there are
studies that have analyzed the relationships between some specific job
satisfaction factors, such as working conditions, with mental or physical
health (Cottini & Lucifora, 2013; Nappo, 2019). In most of these studies,
the authors found a positive relationship between job satisfaction and
employees’ optimal behavior in terms of safety (Gomez-Baya & Lucia-
Casademunt, 2018; Nielsen et al., 2017). In this way, human resource
managers can meet workers’ basic needs to keep them satisfied and
enhance favorable workers’ behaviors (Edgar & Geare, 2005; Gomez-
Baya & Lucia-Casademunt, 2018) because satisfied workers are more
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involved in their own duties, and this change in attitudes may reduce
their exposure to risks, thereby improving workers’ health (Gomez-Baya
& Lucia-Casademunt, 2018; Nielsen et al., 2017).

So, we state our following hypotheses regarding job satisfaction.
More specifically, job satisfaction factors will be positively associated
with mental and physical workers’ health.

H4. Working conditions have a positive and significant effect on
workers’ health.

H4a. Working conditions have a positive and significant effect on
workers’ mental health.

H4b. Working conditions have a positive and significant effect on
workers’ physical health.

H5. Work-life balance has a positive and significant effect on workers’
health.

H5a. Work-life balance has a positive and significant effect on
workers’ mental health.

H5b. Work-life balance has a positive and significant effect on
workers’ physical health.

H6. Job rewards and compensation have a positive and significant
effect on workers’ health.

H6a. Job rewards and compensation have a positive and significant
effect on workers” mental health.

H6b. Job rewards and compensation have a positive and significant
effect on workers’ physical health.

Up to this point, we have proposed a model to analyze whether safety
climate is directly related to each of the three components of job satis-
faction: working conditions, work-life balance, and job rewards and
compensations (Hypothesis H3). Besides, we have proposed to check
whether safety climate positively affects physical and mental health
(Hypothesis 2). Additionally, we have proposed if working conditions,
work-life balance, and job rewards and compensations may affect
workers’ health (Hypotheses H4-H5-H6).

2.6. Mediation role of job satisfaction

According to Clarke (2010), companies with a higher level of safety
climate can have their employees more satisfied as they can feel more
valued by their companies. These workers will improve their attitudes if
they are satisfied with their jobs (Huang et al., 2016). This change in
behavior can lead to fewer health problems (Gomez-Baya & Lucia-
Casademunt, 2018). Clarke (2010) stated the mediating role of job
satisfaction in the relationship between safety climate and safety
behavior in her model to explain occupational accidents. Gomez-Baya
and Lucia-Casademunt (2018) analyzed the mediation role of job
satisfaction in the relationship between workers’ psychological needs
and mental problems, considering the possibility of a total or partial
mediation effect. Consequently, we want to check whether the rela-
tionship between safety climate and workers’ health is mediated by job
satisfaction decomposed into its three factors. In this regard, we explore
the possibility of a total mediation (i.e., if safety climate affects workers’
health only through their influence on the components of job satisfac-
tion) or a partial mediation (i.e., if safety climate presents also a direct
effect on workers’ health).

The statement of the mediation hypotheses is as follows:

H7. Safety climate significantly affects workers’ health through its
effect on job satisfaction variables.

H7a. Safety climate significantly affects workers’ mental health
through working conditions.

H7b. Safety climate significantly affects workers’ physical health
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through working conditions.

H7c. Safety climate significantly affects workers’ mental health
through work-life balance.

H7d. Safety climate significantly affects workers’ physical health
through work-life balance.

H7e. Safety climate significantly affects workers’ mental health
through job rewards and compensations.

H7f. Safety climate significantly affects workers’ physical health
through job rewards and compensations.

Considering all the hypotheses indicated above, our complete model
can be seen in Fig. 1.

3. Methodology, sample, and data.
3.1. Sample and data

We have used secondary data from the latest wave of the European
Working Conditions Survey (6th EWCS, 2015) in our empirical analyses
to investigate the links between safety climate and workers’ health. The
complete sample includes 35 countries, including the EU28, Norway,
Switzerland, Albania, the former Yugoslav Republic of Macedonia,
Montenegro, Serbia, and Turkey. The survey provides a detailed picture
of the working conditions and attributes in Europe across countries,
industries, occupations, genders, and age groups.

Eurofound provides an exhaustive description of the survey design
and data, which is available on the website of the UK data service. The
questionnaire includes 106 questions covering a wide range of issues
related to employment status, work organization, training, physical and
psychosocial hazards exposures, health and safety, job demands, work
organization practices, work-life balance, worker participation in com-
pany’s decisions, type of contract, earnings and financial security. We
focus our study on the construction sector in Spain. The sample of
Spanish construction workers was composed by all random observations
contained in the EWCS of all workers in the Spanish sector, totaling 232
workers. Since the total population of Spanish construction workers was
1.058.500 (INE, 2015), the sample error of our final sample was 6.43 %
with 95 % of statistical confidence (Del Castillo, 2008).

The demographic characteristics of our sample are as follows: the
mean of workers’ age was 42 years (s.d. = 10.30; min 17, max 63), with
214 men (92.24 %) and 18 women (7.76 %). Among the total number of
workers, 186 (80.17 %) had no employees under their supervision,
while 46 had at least one employee under their supervision, on whom
their pay increases, bonuses, or promotions depended directly.

In terms of company size, 38 respondents were self-employed, 102
worked in micro-companies (with up to 9 workers), 60 in small or me-
dium companies (between 10 and 249 workers), 17 in large companies
(more than 250 workers), and 15 respondents did not answer this
question.

Descriptive analyses were performed using STATA, and the model
analysis was carried out using SmartPLS v.3 software (Ringle, Wende, &
Becker, 2015). Partial least squares structural equation modelling (PLS-
SEM) was used to assess the quality of the measurement instrument and
the hypotheses of the proposed model. PLS-SEM is a particularly
appropriate method when small samples are used and when the
normality of the data is not assumed (Hair et al., 2012). In the present
study, it was impossible to ensure that the data obtained were normally
distributed using the Shapiro-Wilk normality test and the Kolmogorov-
Smirnov test. Therefore, it was appropriate to use the SmartPLS3 soft-
ware (Ringle et al., 2015). The stability of the estimates was confirmed
by bootstrapping (5000 subsamples), with two-tailed tests, and at a
significance level of 0.05.
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3.2. Variables

3.2.1. Dependent variables

The main dependent variables in our proposed theoretical model are
mental and physical health. Both are subjective indicators of health that
were collected through individual responses in the survey (all the items
included in these variables can be seen in Appendix A). We posit that
safety climate is directly related to workers’ health and mediated by
working conditions, work-life balance, and job rewards and compensa-
tions, which are the three variables capturing job satisfaction.

Regarding mental health and physical health latent variables,
formative factors were considered. That is, the indicators and the
construct have inverted causal relationships assuming that the observed
indicators cause the latent variable, and they cannot be replaced or
exchanged (Hair et al., 2014).

Mental health refers to emotional and psychological well-being. In
the literature, we found some indicators for general and specific mental
health trying to capture whether or not the work can cause employees’
mental problems such as stress, fatigue, sleeping problems, anxiety, and
irritability (Cottini & Lucifora, 2013). From EWCS we have included all
these indicators of mental problems measured on a 5-point Likert-type
scale from one (very good), two (good), three (acceptable), four (bad),
to five (very bad).

Physical health refers to physical injuries or problems such as skin
problems, backache, and muscular pains in the upper or lower limbs. All
the responses in the EWCS related to this type of health problems were
expressed with ‘yes’ or ‘no.’.

3.2.2. Explanatory variables

The model in this study includes four main exploratory latent vari-
ables: safety climate, working conditions, work-life balance, and job
rewards and compensations. These reflective latent variables are infer-
red from observed indicators, which are caused by the underlying un-
observable variable. Detailed indicators and construct can be found in
Appendix A.

3.2.2.1. Safety climate. As previously mentioned, the safety climate
variable comprises six latent variables: management commitment,
employee involvement, safety communication, risk appraisal and risk-
taking, management support, and psychological capital. Items for each
variable were sourced from the European Working Conditions Survey
(EWCS), focusing on aspects related to safety management and perfor-
mance. Each latent variable was measured using a 5-point Likert-type
scale. The precise measurement of each factor, as well as the items
and measures, can be found in Appendix A. One contribution of this
study is to establish a replicable measurement model that allows for
comparability across different studies, countries, and sectors.

3.2.2.2. Job satisfaction: Working conditions, work-life balance, and job
rewards and compensation. Job satisfaction in this study is captured
through three endogenous variables: working conditions, work-life
balance, and job rewards and compensations, while individual charac-
teristics serve as a control variable. Each variable is measured using a 5-
point Likert-type scale.

(a) Working Conditions

Working conditions encompass hours worked per week, work pace,
and disturbing situations at work. This variable aims to assess the impact
of the work environment on workers’ satisfaction and health.

(b) Work-Life Balance

Work-life balance reflects the equilibrium between personal and
work life. While not commonly included in construction sector studies, it
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is well-recognized in other sectors and can significantly impact job
satisfaction and workers’ health.

(c) Job Rewards and Compensation

This variable comprises respondents’ perceptions of manager
recognition and support, colleagues’ recognition, prospects for career
advancement, and the equity of labor incomes. It evaluates the impact of
monetary and non-monetary rewards on job satisfaction and workers’
health.

4. Results
4.1. Common method bias

The data were collected from the same source through an identical
collection method, so common method bias (CMB) may be a potential
problem (Podsakoff et al., 2003). First, a confirmatory factor analysis
(CFA) Harman’s single-factor model test was conducted and followed by
an unmeasured latent variable test (Markel & Frone, 1998). If a single
item has a total variance greater than 50 % it can introduce CMB into the
data and empirical conclusions (Podsakoff et al., 2003). In the study, the
total variance of a single factor was 21.95 %, and the evaluation of all
factors introduced in the model leads to 42.74 % explained variance.
This suggests that CMB should not be a problem for this data set
(Molinillo et al., 2021).

4.2. Evaluation of the measurement model

Table 2 shows the results of construct reliability and convergent
validity assessments.

Some items were removed from the factors due to their factor
loadings did not exceed the value of 0.7 (see Appendix B) and some
items were excluded from the model because they cannot be re-coded in
a 5-Likert scale response. In contrast to Punzo et al’s (2018) study, we
have not directly included the items related to individual characteristics
such as gender, age, and human capital (seniority, level of education)
due to their answers were not measured on a 5-Likert scale. We propose
to use them in our model as control variables to assess if there are dif-
ferences in the model at the measurement and structural level.

All the latent variables of the theoretical model to be tested were
reflective, except for the case of the endogenous latent variables (mental
health and physical health). To unequivocally verify this statement, a
theoretical analysis was carried out on the meaning of such relationships
between the indicators and the endogenous latent construct of the study.
Also, a quantitative analysis based on the confirmatory tetrad analysis in
PLS (CTA-PLS) (Hair et al., 2018) was carried out (Hair et al., 2018).
Finally, it was found that the mental health (MH) and physical health
(PH) variables were formative.

Both Cronbach’s alpha (CA) and the composite reliability (CR) of the
different latent variables exceeded in all cases the minimum value of 0.8
suggested by Nunnally (1978). In addition, to assess the collinearity of
the inner model, Variance Inflation Factor (VIF) was used, obtaining
values lower than 5 in all cases, so there was no collinearity problem
(Hair et al., 2011). As for the analysis of average variance extracted
(AVE), the minimum recommended level of 0.5 was exceeded for all the
latent constructs incorporated into the theoretical model (Fornell &
Larcker, 1981).

Three valid PLS-SEM methods were followed to test discriminant
validity: (i) loading coefficients should be greater than the cross-
loadings; (ii) inter-construct correlations should be less than the
square root of the AVEs (Table 3); (iii) the heterotrait-monotrait ratio
(HTMT) should be less than 1 (Table 3).

Finally, concerning the evaluation of the measurement model, all
values were found to be below the maximum recommended thresholds.
Therefore, the results supported the consideration of the reliability and
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Table 2
Variable descriptive statistics, reliability, and convergent validity.
Constructs Items M SD Weight Loading VIF CA rho A CR AVE
Management Commitment (MC) 0.852 0.853 0.910 0.771
MC11 1.815 1.093
MC12 2.034 1.178
MC13 2.082 1.231
Employee Involvement (EE) 0.817 0.819 0.872 0.577
EE11 2.487 1.793 0.265
EE12 2.216 1.341 0.268"
EE13 2.560 1.513 0.197""
EE14 2.608 1.401 0.297"""
EE15 2.108 1.362 0.293
Safety Communications (SC) 0.554 0.572 0.767 0.528
SCOM11 2.200 1.466 0.543"""
SCOM12 2.265 1.770 0.482
SCOM13 1.956 1.707 0.339""
Risk Appraisal and Risk-Taking (RA) 0.860 0.876 0.895 0.587
RA11 3.086 1.764 0.168"""
RA12 2.737 0.644 0.238"
RA13 2.944 1.600 0.192"""
RA14 2.483 1.567 0.205"""
RA15 3.263 1.721 0.297"
RA16 3.147 1.680 0.205™"
Management Support (MS) 0.890 0.895 0.919 0.695
MS11 1.541 1.041 0.228
MS12 2.400 1.477 0.214
MS13 2.188 1.659 0.235"""
MS14 1.924 1.260 0.265
MS15 2.159 1.461 0.255
Psychological Capital (PC) 0.862 0.865 0.901 0.646
PC11 2.013 0.848 0.248’
PC12 2.125 0.932 0.258"
PC13 2.060 0.931 0.258" 0.852
PCl14 2.228 0.985 0.212""" 0.772""
PC15 2.022 0.971 0.270 0.731"""
Working Conditions (WC) 0.632 0.656 0.843 0.729
WC11 1.642 1.244 0.652""" 0.890"""
WC12 2.043 1.420 0.515 0.816"""
Work-Life Balance (WLB) 0.577 0.724 0.760 0.521
WLB11 2.677 1.397 0.317""" 0.601"""
WLB12 2.478 1.511 0.308""" 0.650"""
WLB13 2.030 1.582 0.690" 0.883"""
Job Rewards and Compensations (JRC) 0.551 0.614 0.810 0.683
JR11 3.009 1.613 0.720"" 0.899"""
JR12 3.573 1.931 0.472 0.746"""
Mental Health (MH)(Composite model. Mode B)
MH11 1.815 1.093 0.111"" 0.393"" 2.376
MH12 2.034 1.178 0.025""" 0.350""" 2.441
MH13 2.082 1.231 0.038" 0.454""" 2.106
MH14 3.112 1.328 —0.899"" —~0.969""" 1.137
MH15 3.004 1.547 0.178"" 0.334""" 1.063
Physical Health (PH) (Composite model. Mode B)
PH11 1.431 0.495 0.138"" 0.705"" 1.939
PH12 1.461 0.498 0.621""" 0.861""" 2.527
PH13 1.388 0.487 0.118° 0.670""" 1.886
PH14 1.073 0.261 —0.222 0.011 1.101
PH15 1.043 0.203 0.168 0.311% 1.041
PH16 1.323 0.468 0.287"" 0.601"" 1.198
PH17 1.056 0.230 0.200"" 0.328™" 1.096

Note. M = Mean; SD = Standard deviation; VIF = Variance Inflation Factor; CA = Cronbach’s alpha; CR = Composite reliability; AVE = Average variance extracted; *p
< 0.05, **p < 0.01, ***p < 0.001, one-tailed test; n = 5000 subsamples. * 95 % confidence level - two tailed.

validity of the measures used. Thus, it could be affirmed that the
structural model is suitable for analysis.

4.3. Models comparison

Many studies suggested that safety climate is a multidimensional
concept and comprises specific dimensions that are correlated, so it is
convenient to consider the construct as a second-order factor (Chen
et al., 2005).

Regarding hypothesis 1a, the six distinct but related subdimensions
of safety climate can be explained by a common underlying higher-order
factor model of safety climate that is significantly better than a first-

order factor model.

Therefore, once the reliability and validity of the first-order factor
measures were established, the performance of the second-order factor
model of safety climate was evaluated. In accordance with the recom-
mended procedures for testing second-order factor models (Rindskopf &
Rose, 1988), we followed a hierarchical approach in which five models
were developed.

The M1 model is a first-order factor model with five separate, un-
correlated safety climate factors, excluding psychological capital
(Fig. 2a). The M2 model is similar to M1 but includes psychological
capital (Fig. 2b). Both models have suboptimal fit indices (Table 4). M3
model consists of five correlated safety climate dimensions without
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Table 3
Discriminant validity.
(ED JR) (MC) (MS) (PC) (RA) (SC) (SCoM) (WQC) (WLB)
EMPLOYEE INVOLVEMENT (EI) 0.760 0.363 0.315 0.364 0.267 0.223 0.716 0.397 0.214 0.213
JOB REWARDS AND COMPENSATIONS (JR) 0.261 0.826 0.653 0.406 0.401 0.292 0.644 0.614 0.420 0.268
MANAGEMENT COMMITMENT (MC) 0.273 0.454 0.878 0.562 0.478 0.108 0.784 0.986 0.226 0.251
MANAGEMENT SUPPORT (MS) 0.317 0.292 0.490 0.834 0.327 0.165 0.809 0.978 0.157 0.250
PSYCHOLOGICAL CAPITAL (PC) 0.231 0.299 0.414 0.293 0.804 0.147 0.723 0.486 0.276 0.446
RISK APPRAISAL AND RISK-TAKING (RA) 0.199 0.217 0.087 0.148 0.128 0.766 0.606 0.163 0.419 0.417
SAFETY CLIMATE (SC) 0.561 0.471 0.741 0.790 0.654 0.388 0.509 0.959 0.409 0.493
SAFETY COMMUNICATION (SCOM) 0.269 0.330 0.642 0.685 0.324 0.112 0.720 0.822 0.193 0.319
WORKING CONDITIONS 0.168 0.231 0.165 0.120 0.202 0.316 0.279 0.112 0.854 0.358
WORK-LIFE BALANCE (WLB) 0.101 0.180 0.180 0.200 0.321 0.364 0.349 0.183 0.228 0.722

Note. The square roots of the AVEs are in italics and bold on the main diagonal. The Fornell-Larcker criterion is depicted below the main diagonal. The heterotrait-

monotrait (HTMT) ratio is above the main diagonal.
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Fig. 2a. Model 1. Five first-order uncorrelated factors.

psychological capital or a second-order factor (Fig. 2c). M4 model rep-
licates M3, but includes psychological capital (Fig. 2d), with acceptable
fit indices (CFI = 0.875; TLI = 0.859; RMSEA = 0.071; SRMR = 0.086;
x2/df = 2.174). Lastly, the M5 model features safety climate as a second-
order factor with six first-order factors (Fig. 2¢e), showing slightly better
fit indices than M4 (CFI = 0.902; TLI = 0.902; RMSEA = 0.066; SRMR =
0.087; y%/df = 2.0109). Considering the results obtained, we retained
the M5 model as the most appropriate and examined its performance in
the global measurement model and in the structural model.

The full measurement model, which included the second-order factor
model of safety climate, was further tested for reliability and validity.
Reliability was assessed by analyzing the composite reliability and
average variance extracted (AVE) values.

4.4. Power analysis

Prior to the structural model was analyzed, G*Power was used to
determine whether the sample used met the minimum threshold
required (Hair et al., 2016). The power analysis was conducted using the
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Fig. 2b. Model 2. Six first-order uncorrelated factors.

heuristic rules of Cohen’s power tables and the square root method
(Cohen, 1988; Faul et al., 2009). The minimum required sample was 161
individuals, to obtain a power value of 0.99. Therefore, this result
confirms that our sample, composed of 232 individuals, substantially
exceeds the minimum required observations to be able to apply correctly
the PLS-SEM method.

4.5. Evaluation of the structural model

With the evaluation of the structural model, the significance of the
hypothesized relationships was analyzed, as well as the predictive
relevance of the proposed model. First, a bootstrapping procedure was
carried out with 5,000 subsamples to evaluate the significance of the
coefficient paths (Hair et al., 2011). As shown in Table 5, most of the
model hypotheses received empirical support in terms of direct effects,
except H4a, H4b, and H6b.

The values of the predictive capacity of the model are also shown in
Table 5. Specifically, the R? values for each variable exceed the
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Table 4
Model comparison.
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Correlated first-order

Six Correlated first-order factors,
one second-order factor (M5)

Correlated first-order factors + adding
Psychological Capital (M4)

Fit Single first order Single first-order factor (M2)

Indices factor (M1) including psychological Capital factors (M3)
X2 1327.20 1895.64 499.50

CFI 0.52 0.46 0.87

TLI 0.46 0.42 0.85
RMSEA 0.15 0.14 0.08
SRMR 0.20 0.17 0.09
¥2/df 6.35 5.85 2.51

671.78 589.22
0.88 0.90
0.86 0.89
0.07 0.06
0.08 0.08
217 2.01

Notes: CFI - Comparative Fit Index; TLI - Tucker Lewis Index; IFI - Incremental Fit Index; RMSEA - Root Mean Square Error of Approximation; SRMR - Standardized

Root Mean Square Residual.
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Fig. 2c. Model 3. Five correlated first-order factors.

minimum of 0.1 (Falk & Miller, 1992). The model explained a large part
of the variance of the endogenous latent variables: mental health (76.5
%) and physical health (22.8 %). In addition, although to a lesser extent,
the model also explained the latent constructs of job rewards and
compensations (22.55 %), work-life balance (12 %), and working con-
ditions (7.7 %).

The predictive capacity of the dependent constructs and endogenous
variables was also estimated using the Q? test and the blindfolding
procedure (omission distance = 7) (Geisser, 1975; Stone, 1974). At all
times, the results obtained were greater than 0, so the proposed model
presented predictive relevance.

4.6. Findings

According to the literature that argued safety climate is a multidi-
mensional construct, we hypothesized that the six factors of safety
climate can be accounted for by a common underlying second-order
safety climate factor model, which is significantly better than a first-
order safety climate factor model. Basing ourselves on the empirical
results of models’ comparison (Table 4), hypotheses 1a and 1b obtained
sufficient empirical support. In this case, the model estimation reveals

LOC

i Management
Commitment
(MC)

EI11

El12

EI3
Employee

Involvement

(EN)

El14
EI15
scom1.

scom12

Safety
Communication
(scom)

Risk Appraisal
and Risk Taking
(RA)

Management
Support
(ms)

< 2| [=z][=][=]1[3
SIEIEIEIBIEIBIBIEIIE ElE|IE
N = SlE|IS]|E |2 SR ]E

PC11

PC12

Psychological
Capital
(PC)

PC13

C14

Ii

PC15

Fig. 2d. Model 4. Six correlated first-order factors.

that the high-order construct, Safety Climate, has a strong relationship
with its low-order constructs. Furthermore, in Fig. 3 is shown that sig-
nificant relationships (p < 0.001) were found for each proposed factor to
construct safety climate. The strongest effect on safety climate was
found in management commitment (MC) (la = 0.778, p < 0.001),
followed by safety communication (SCOM) (flc = 0.775, p < 0.001),
risk appraisal and risk-taking (RA) (p1d = 0.773, p < 0.001), psycho-
logical capital (PC) (f1f = 0.655, p < 0.001) has the fourth biggest effect
in explaining safety climate, above employee involvement (EI) (f1b =
0.546, p < 0.001), and finally management support (MS) (fle = 0.363,
p < 0.001).

Regarding the second hypothesis, the results provided strong and
significant support to the positive and direct effect of safety climate on
mental and physical workers’ health. Safety climate was significantly
correlated with mental health variables (H2a) and physical health
(H2b). So, the higher the level of safety climate the better the workers’
health.

Furthermore, the results allow us to conclude that safety climate has
a strong effect on job rewards and compensations (f3c = 0.474, p <
0.001), followed by work-life balance (p3b = 0.347p < 0.001) and
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Fig. 2e. Model 5. Six first-order factors, one second-order factor.

working conditions (3a = 0.278, p < 0.001), thus, consistent with our
third hypothesis.

In terms of direct effects, the mental health construct is mainly
explained by the variables work-life balance (f5a = 0.813, p < 0.001),
job rewards and compensations (f6a = 0.165, p < 0.001), and safety
climate (p2a = 0.163, p < 0.001). While the physical health variable is
explained by the variables work-life balance (§5b = 0.287, p < 0.001)
and safety climate (p2b = 0.177, p < 0.05). So, we can state that our fifth

Table 5
Significance analysis of the direct and indirect effects.
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hypotheses (5a - work-life balance effect on mental health, and 5b work-
life balance effect on physical health) were supported.

Hypotheses 4 proposed that working conditions affected mental
health (4a) and physical health (4b). These relationships were not sup-
ported as we obtained non-significant coefficients (p > 0.05). This result
is unexpected because the majority of the considered literature
confirmed this relationship (Gomez-Baya & Lucia-Casademunt, 2018;
Nappo, 2019). Different explanations for these results will be discussed
in the next section.

Regarding H6, which stated the direct effect of job rewards and
compensations on mental health (H6a) and physical health (H6b), we
found support for H6b, that is, job rewards and compensations have a
positive and significant effect on physical health (f6b = 0.165, p <
0.001). Contrary to what we expected according to our hypothesis, we
have not found significant support for the relationship between job re-
wards and compensations and mental health. The coefficient was
negative but not significant (p6a = -0.050, p > 0.05) (see Fig. 3).

4.7. Mediation analysis

About the mediation analysis (Hypotheses 7) of the dominant vari-
ables working conditions, work-life balance, and job compensation and
rewards, the significant analysis of direct and indirect effects revealed
the existence of complementary mediation only in the case of work-life
balance. The significance analysis of direct and indirect effects revealed
only the presence of complementary mediation for the work-life balance
case since both direct and indirect effects were significant and positive in
both cases. Therefore, our results provide empirical support for the
mediating role of work-life balance in the workers’ health patterns.
More specifically, work-life balance represents a mechanism underlying
the relationship between safety climate and mental or physical health.
Safety climate leads to work-life balance, and this, in turn, leads to
mental and physical health (see Table 5).

Once the significance of the indirect effects has been established, the
mediation’s strength can be examined by using the total effects and the
variance account for (VAF). Thus, the VAF indicates that 65.8 % of the
effect of safety climate on mental health is through work-life balance as
a mediator, and the magnitude is considered partial. At the same time,
the effect of safety climate on physical health is produced through work-
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life balance as a partial mediator.

4.8. Importance-Performance analysis (IPMA)

The IPMA contrasts structural model total effects on a specific
endogenous latent variable with the average latent variable scores of
this construct’s predecessors. The total effects represent the predecessor
constructs’ importance in shaping the target construct, while their
average latent variable scores represent their performance. Hence, the
goal is to identify predecessors with strong significance for the target
construct and relatively low performance, underlying potential areas of
improvement that may receive more attention (Hair et al., 2014).

According to the results of the IPMA reported in Table 6, if we wish to
increase the mental health of the workers, we should focus mainly on the
work-life balance, and then on safety climate, since there is still room for
improvement in terms of their performance. Similarly, in the case of
physical health, safety climate variable has a significant effect, but its
performance can be improved, as well as the work-life balance variable,
which is below the performance obtained by job rewards and
compensation.

4.9. Individual characteristics control

We have controlled by individual characteristics such as worker ty-
pology (if they have some workers under their supervision or not), and
the size of the company. On the one hand, there is low variability in most

individual characteristics (gender, level of education, current situation,
type of contract, and sector. This homogeneity in the data limits the
possibility to control by these characteristics. In this case, it could be a
possibility to increase the size of the sample to have more represent-
ability of each characteristic group. On the other hand, we have
controlled by company’s size and we have not found significant
differences.

5. Discussion

This research studies the relationship between a multidimensional
safety climate and workers’ health mediated by working conditions,
work-life balance, and job rewards and compensations. The results
confirmed most of the relationships proposed in our theoretical model.

First, as discussed in the literature review, safety climate is not a
single dimension variable (Zohar, 2000; 2014). According to the studies
reviewed, there are a multitude of different factors across alternative
models to measure safety climate (see Table 1). This lack of consistency
in which factors must be considered in the models to measure safety
climate can be due to the variety of questionnaires, samples and meth-
odologies used by researchers (Choudhry et al., 2009). One of the aims
of this study is to propose a model for measuring safety climate using the
information and data from a publicly available survey (the EWCS).
Another objective of our research is to incorporate in the measurement
model the key variable of psychological capital, which has been sug-
gested by some authors (Bamel et al., 2020) but omitted until now in

Table 6
Importance-Performance Analysis (IPMA).
IMPORTANCE PERFORMANCE IMPORTANCE PERFORMANCE
MENTAL HEALTH (MH) PHYSICAL HEALTH (PH)
SAFETY CLIMATE (SC) 0.464 19.900 0.415 19.900
WORKING CONDITIONS 0.003 14.567 0.020 14.567
WORK-LIFE BALANCE (WLB) 0.807 26.671 0.269 26.671
JOB REWARDS AND COMPENSATIONS (JR) —0.047 29.228 0.251 29.228
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previous models. As we explained above, we have not included some
items from the European working condition survey due to the impossi-
bility to re-code them into a 5-points Likert-scale. Therefore, an addi-
tional goal of our study is to reframe some questions of the survey to be
answered in such a scale, with the intention of reinforcing the reliability
and validity of the working conditions factor (See Appendix C).

In the context of safety climate, we have considered the more salient
factors proposed in the literature. After fitting our structural model, the
results show that all the factors considered are significant in the expla-
nation of safety climate, although the relative importance of the factors
by their effect size is somewhat different from other previous studies
(Choudhry et al., 2009; Schwatka, 2016; Zohar, 1980).

Our results show that safety climate is mainly explained by man-
agement commitment. This is consistent with previous studies that
argue this is a core factor to achieve a good safety climate (Ajslev et al.,
2017; Chan et al., 2017; Choudhry et al., 2009; Fang et al., 2006; Kim
etal., 2021; Lingard et al., 2012; Mosly, 2019; Niu et al., 2016; Schwatka
etal., 2016; Zhou et al., 2015 ). The second most important factor (as per
its effect size) explaining safety climates is safety communication, a
result that is also in line with other previous studies (Chan et al., 2017;
Choudhry et al., 2009; Kim et al., 2021; Niu et al., 2016; Schwatka et al.,
2016). Management commitment and safety communication can be
viewed as organizational factors, reflecting the importance of the
manager’s attitude toward safety issues and how it affects workers’
perceptions of the relevance of safety within the company.

The three following factors in terms of their effect size on safety
climate, which can be interpreted as individual factors, are: risk
appraisal and risk-taking, psychological capital, and employee
involvement. Our results for risk appraisal and risk-taking show that this
factor is important to get a good safety climate, this result is consistent
with findings from other studies (Chan et al., 2017; Fang et al., 2006;
Kim et al., 2021; Niu et al., 2016; Wang et al., 2018; Zhou et al., 2015),
and the same for employee involvement (Ajslev et al., 2017; Choudhry
et al., 2009 Lingard et al., 2012; Mosly, 2019; Schwatka et al., 2016). As
we have already mentioned, to the best of our knowledge, this is the first
empirical measurement of safety climate that incorporates the psycho-
logical capital factor, and moreover in the construction sector. The
previous most relevant five factors that we have discussed above, which
belong to organizational and individual levels, reflect that safety climate
will depend on all agents involved in the effective work organization
(managers) and the appropriate work performance (workers). Thus,
managers can act by improving interactions between colleagues and
empowering workers, providing them with training and giving them
more control and responsibility over their work and decision-making
(Arocena et al., 2008). Concerning psychological capital, we highlight
the need of considering and appreciating the workers’ feelings and
motivations, in order to raise the workers’ commitment and improve
their performance.

The last important factor in terms of its effect size on safety climate is
management support. As stated in some studies, the support received
from management has an effect on workers’ safety perceptions (Ajslev
et al., 2017; Kim et al., 2021). It should be noted that in some of the
reviewed studies, management support is included in a broad factor that
includes several organizational aspects, such as encouraging their em-
ployees to work safely rather than pressuring them to work fast (Ajslev
etal., 2017), while in other studies it is considered an independent factor
that refers to the extent to which managers provide resources, recog-
nition, and encouragement to workers to promote safety (Kim et al.,
2021). One reason for these different approaches to safety support may
depend on the predominant size of the companies in the sample being
studied and whether the focus is on managers’ or workers’ feelings. In
our model, management support refers to workers’ perceptions of a
supportive environment and recognition for doing a safe and good job.
We believe that the process of this recognition is more direct in small
and medium-sized enterprises (SMEs) because of the closer relationship
between workers and managers, considering that 99.97 % of
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construction companies in Spain and the EU are small and medium-sized
enterprises (SMEs), that is, they have less than 50 employees (INE,
2019).

Therefore, the company’s resources and efforts in the construction
sector should follow this sequence to improve the safety climate when
resources are limited. Managers can significantly improve the safety
climate in their companies by being committed to their role as managers
in terms of effective work organization, trusting their employees, setting
an example of integrating safety into the company, valuing their em-
ployees’ safe behavior, getting people to work together, ensuring fluid
communication among all employees, or positively valuing their em-
ployees’ attitudes, among other actions.

Concerning workers’ health, we found that mental and physical
health are influenced by several factors, such as safety climate, work-life
balance, and job rewards and compensations mainly.

Specifically, the critical factors affecting mental health were work-
life balance and safety climate. This result is consistent with the find-
ings of other studies (Cottini & Lucifora, 2013; Gomez-Baya & Lucia-
Casademunt, 2018; Punzo et al., 2018). These factors, or any of their
components, have been shown to be important in the final health out-
comes of workers.

As for physical health, we found that work-life balance is the most
crucial factor, followed by job rewards and compensation, and safety
climate. In addition to the factors influencing mental health, in the case
of physical health, all components of job rewards and compensation
should also be considered. That is economic rewards, career advance-
ment opportunities, job security, and management and social support.
This finding is consistent with what Locke and Latham (1990) found by
studying how all these components affect job satisfaction in predicting
individual job performance and organizational goals attainment. Addi-
tionally, Nappo (2019) also confirmed a positive effect of job support on
workers’ physical health. Our findings imply that human resource
managers must emphasize workers’ work-life balance to improve their
overall health, as this aspect affects both mental and physical health.
Therefore, it is important to implement a set of interventions in the
organization to improve the balance between employees’ personal and
professional activities. These activities could be empowering workers to
self-manage the organization of their own tasks, designing flexible
working hours, or avoiding the assignment of stressful workloads.

Contrary to what other studies have found, our results suggest that
there is not a significant direct relationship between working conditions
and workers’ health (hypotheses 4a mental health and 4b physical
health). Specifically, Punzo et al.’s (2018) results confirmed a significant
effect of working conditions on mental health and Nappo’s (2019) ones
on physical health. Our divergent result could be explained by the lower
capability to measure working conditions with the items available in the
survey we have used (EWCS). This factor was one of the most affected
when the measurement model of latent variables was determined. There
were many questions of the survey regarding working conditions that
had to be removed as, for example, working hours, pace of work,
quantity and difficulty of work, because all of them were coded as nu-
merical or dichotomous. For future studies, we offer in Appendix C a
proposal to include some of these items measured in a 5-Likert scale to
be included into a model similar to ours. It is likely that the results of the
relationship between working conditions and workers’ health would be
different if all these missed items would be considered.

Another important finding of our research shows that work-life
balance significantly mediates the relationship between safety climate
and mental and physical health. This means that if the workers’
perception of work-life balance is low, it can impact negatively their
mental and physical health, even when the safety climate is adequate.
Therefore, human resource managers should not only focus on gener-
ating a good safety climate to improve their workers’ health. It would be
also critical for them to understand the needs of their workers in terms of
work-life balance. The combination of both factors will raise the effec-
tiveness of managerial actions intended to improve workers’ health.
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As we have already stated, in order to explore the mediator effect of
job satisfaction on workers’ health results, we have explicitly introduced
in our model three of the factors proposed by Punzo et al. (2018) to
proxy job satisfaction, let’s say, working conditions, work-life balance,
and job rewards and compensation. The factors proposed as control
variables were those related to individual characteristics (age, gender,
education, seniority, activity details, type of contract, company size,
etc.). We did not observe much variability in many of the individual
characteristics because our sample is composed mainly by males, with
similar levels of primary and professional education, similar seniority,
same activity and equal contract type. However, as we found some
variability in the company size variable, we have carried out a control
analysis of this variable. Our results indicate that there is no significant
categorical moderating effect of company size is observed, and we can
conclude that it is not necessary to consider different programs to
improve the general health of workers in the construction sector based
on the company’s size. Based on the obtained results, the conclusions
and recommendations can be generalized for companies of any size.

5.1. Future line of research

The usefulness of the safety climate measurements depends on their
capability to represent the reality of the companies, including as many
as possible different aspects. The way to obtain the items to measure
those aspects is usually dependable on the specific survey to capture
workers’ perceptions of safety at companies. As we have used a
European-wide survey that includes all sectors and asks questions that
can reflect these aspects, our structural model can be replicated in other
sectors, industries, and countries in order to compare results. Differently
to previous studies, we have explicitly reported all items that we have
measured each factor using data from the European Working Condition
Survey. We have also made recommendations for changing or adapting
some questions of that survey, and we propose for future researchers to
include these modified questions or to elaborate a more complete spe-
cific questionnaire. Furthermore, it will be interesting as well to test our
model with larger samples in different industries and countries to be
able to compare results and make targeted proposals and, finally, check
whether these findings are robust and can be generalized.

6. Conclusions

Workers’ mental and physical health are influenced by several fac-
tors, including, but not limited to, safety climate, work-life balance, and
job rewards and compensations.

These findings have several implications for human resource man-
agement in the construction sector, especially for implementing policies
and interventions aimed at positively influencing workers’ mental and
physical health. The relationship between work aspects related to safety
climate and some aspects of job satisfaction is essential for the human
resources department. These work aspects are organizational factors
that can be managed and have a direct impact on workers’ health.
Regarding our results, we can state that organizational factors are
fundamental in creating a good safety performance. Therefore, man-
agers should focus on management commitment and safety communi-
cation. Furthermore, if these factors are combined with adequate
management of work-life balance, the results in terms of workers’ health
will be improved.

7. Theoretical implications

e One objective is to validate the measures of workers’ mental and
physical health through an available questionnaire. The items that
were not included in our model (because they were measured in the
EWCS with inappropriate scales to be included) might be considered
on another measurement scale (e.g., Likert, semantic differential, or
Stapel scale), and then, validate the broader measurement model.
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e A second objective is to validate a measurement model for safety
climate as an unobservable second-order latent construct formed by
management commitment, safety communication, employee
involvement, psychological capital, risk appraisal and risk-taking,
and management support. All of these factors have previously been
proposed in the literature, but until now they have not been empir-
ically analyzed as a whole with the same sample. To the best of our
knowledge, this research contributes to the literature by being the
first empirical research, that incorporates the psychological capital
factor as an element affecting safety climate.

e We propose and validate a structural model to explain workers’
mental and physical health as a function of safety climate with the
mediation of some elements of job satisfaction, including working
conditions, work-life balance, and job rewards and compensations.

8. Practical implications

To establish a ranking of importance in explaining safety climate,
including new factors to consider in future research. Managers can
significantly improve the safety climate in their companies by being
committed to their role as managers in terms of an effective work
organization, trusting their employees, setting an example of inte-
grating safety into the company, valuing workers’ safe behaviors,
making people work together, ensuring fluid communication among
all the staff members, or positively valuing their employees’ atti-
tudes, among other actions.

To contribute to enhancing mental health, special attention should
be placed on work-life balance, safety climate, and, finally, on job
rewards and compensations. We emphasize that most of these factors
can be controlled and influenced by specific actions of managers in
organizations.

To study the safety climate using the EWCS, with some recommen-
dations to include or complete some factors. This data sample is
available to anyone interested and allows for comparative studies as
the data are collected with a consistent and homogeneous method-
ology across different European countries.

As we have discussed, this study has several implications for human
resource managers in the construction sector. We believe that the im-
plications derived from our study are helpful in taking some steps to
protect workers’ health, which is one of the main goals of many inter-
national institutions such as the EU, the International Labor Organiza-
tion, and the World Health Organization, among others. Our intention
was to provide a starting point to better understand what practices can
be implemented by companies to improve workers’ health.
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