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Introduction: Buildings and infrastructure are the primary focus of the construction industry, which also includes related activities such as design, planning, demolition, renovation, maintenance, and repair. Safety performance is crucial to the industry's ability to work effectively in spite of hazardous conditions on the job site during any given project. Improving construction workers' safety performance in Malaysia requires an in-depth examination of the interplay between workers' psychological capital, work pressure, employee engagement, and safety participation.

Methods: Administrative and field workers from different divisions across Malaysia's six regions were randomly sampled to collect data for this study. The workers were given a total of 500 questionnaires, of which 345 were returned to the team of researchers. Based on the data analysis, there is an effective interaction between the factors tested toward safety performance.

Results: According to findings, psychological capital positively and significantly affected workers' work engagement. Also, work engagement greatly impacted both workers' safety performance outcomes. Also, as expected, worker pressure significantly and negatively affected workers' safety performance.

Discussion: Insights gained from this research have helped us better organize work and involve employees in safety activities/policies to boost workplace safety performance. The study also suggested that firms should reduce their employees' workloads because doing so would not lower their Psychological Capital but would instead fortify them to better carry out their duties in a risk-free manner.
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Introduction

Buildings and other types of infrastructure are the primary focus of the construction industry's primary activities, which include construction, development, demolition, renovation, maintenance, and repair. However, in recent years there has been a discernible increase in the number of accidents that take place on the job, and many particularly hazardous events have particularly hard hit the construction industry. Accidents in the construction industry that lead to worker injuries and illnesses include falling objects, slipping, tripping, falling from heights, collapsing trenches, and scaffolder failures. These are just some accidents that can occur (1–4). Additionally, the construction industry experienced an injury rate of 2.8 per 100,000 workers in 2019, accounting for more than 1,102 fatalities resulting from workplace accidents (5). In addition, the case of occupational accidents in the Malaysian construction industry is not exceptional; a total of 616 fatalities were reported between the years of 2015 and 2020 (6–9).

Despite substantial progress in safety in the construction industry, there is still room for improvement in the challenge to eliminate the occurrence of a potential accident with unanticipated consequences for the facilities and the human population (10, 11). Furthermore, many industrial safety researchers of accident investigation believe that a single factor never causes an accident. Instead, major industrial incidents are caused by operational, behavioral, and technological factors. Having said that, some of these characteristics are more prevalent than others. In addition, a report on accident investigations conducted by the International Labor Organization (ILO) identifies occurrence factors such as safety compliance, work engagement, psychological capital, work pressure, and participation as factors that influence one another and lead to the potential cause of accidents in the construction industry (12).

Prior literature upholds that certain factors specific to the construction industry can have detrimental impact on one's performance, as no individual is entirely immune to the environmental stress in which they operate (13). For construction workers, stress may include a heavy workload, time pressure, shift-based work, stress from extreme heat, and an unfavorable working environment [(13, 14), p. 201]. Since stress may derail one's attention at work, leading them toward unengaged and unsafe behaviors, this necessitates a scholarly inquiry, where other contextual variables are added to strengthen overall safety.

In addition, a factor such as safety compliance is “the degree or extent to which individuals or workers comply with safety standards, rules, terms and conditions, and regulations at the workplace,” as defined by (15–17). In the case of the construction industry, many organizational factors, such as leadership participation, workload, and work pressure, have been explored as possible predictors of safety-compliant behavior, worker involvement, and safety rule clarity. However, some of the studies' similarities concentrate on safety compliance as a potential predictor of compliance explanatory factor, constructed based on workers' expectations of the specific subject (16, 18, 19). Furthermore, compliance safety has prompted significant research into non-compliant behavior. Over the past few years, many researchers have shifted their attention from identifying the circumstances that lead to a lack of safety compliance on the job site to identifying the factors that increase compliance. Studies such as this one have focused a lot of attention on the issue of safety compliance and safety participation (10, 11, 20, 21).

On the other hand, these studies pose significant challenges to safety measures, rarely evaluated over extended periods (22). Furthermore, in the construction industry, safety is highly enforced. All operations at work are governed by rules and regulations that provide a high level of protection and therefore demand strict adherence. However, greater compliance with safety regulations at the workplace can only be achieved through a comprehensive understanding of effective management methods. Actually, the industry had the same problems as every other sector (23). Hence, there is no agreement regarding the most significant compliance safety factor that influences workers' compliance with safety at work. The study's aims are as follows:

• To determine the factors that influence safety compliance and safety participation in the construction industry.

• To explore the predictive performance of safety factors on safety compliance and safety participation behaviors in accident and risk prevention.

If these goals are accomplished, there is a possibility that the level of safety performance in the construction industry will improve. Following that, the proposed method assists in the identification of critical risks, and increasing safety will reduce the global threat of major hazard incidents, particularly in the Malaysian construction industry. The remaining parts of this paper are broken down into the following sections: Section Literature review presents the theoretical framework, and Section Methodology details the methodology. In Section Results, we will go over the results, in Section Discussion, we will review the discussion, and in Section Conclusion, we will look at conclusions.



Theoretical background

An accident is an unplanned event with unfavorable consequences (24). There is also the possibility that this could be due to overlooked or unidentified risks. Construction-related accidents have occurred, however, because some of these compliance criteria do not follow workplace safety compliance (16). Out of many reasons, ne of the problem associated with safety compliance is the procedural attentional or non-attentional slips (25, 26).

According to Griffin and Neal (15), Safety compliance is one of two components of the phrase “safety behavior,” which is more widely used in safety performance system research; the other component is “safety participation.” Safety participation is workers' ability to support colleagues, discuss safety issues, and provide safety recommendations to improve workplace safety. The key safety duties that individuals must perform to stay up with and maintain workplace safety standards are referred to as safety compliance. Safety compliance is sometimes defined as “behavior associated with following safety protocols and performing activities safely” (10, 11, 15, 27), but safety participation goes beyond normal call of duty, where individual participate on his/her own, without enforced rules or laws.

The term “safety compliance” is used to refer to how well employees follow all applicable safety policies, procedures, guidelines, and laws in the workplace (17). Factors such as leadership participation, workload, and work pressure in the construction industry have been investigated as potential predictors of safety compliance behavior (24, 28). In addition, the studies on safety in other industries have identified safety compliance to work in connection to safety competence, safety participation, work engagement, psychological capital, work pressure, and risk (10, 11). Based on the aforesaid discussion, a brief framework of individual safety behavior for the construction industry has been proposed in highlighting safety compliance and safety participation. See Figure 1.
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FIGURE 1
 Proposed research framework.




Literature review


Psychological capital

Psychological capital was ranked as one of the factors that played a major role in safety performance in the construction industry. However, this factor has to do with individual growth in measuring performance, especially safety compliance (29). About the nature and development of psychological capital, if identified as a personal trait, a personality is also inherited and can be classified as neuroticism, extraversion, openness, agreeableness, or conscientiousness, as an individual's traits are the result of environmental influences (30). It is also expected that when workers possess a higher psychological capital (a personal cognitive resource, one's “positive developmental state”), they are expected to have a higher work-related engagement and enhanced level of personal safety (31). In correspondence to those above, the importance of one's psychological capital to eliminate stress and focus more on engaging behavior is a key personal resource, that can be leveraged (32). According to the (JD-R) Model, psychological capital influences workers' physical and social wellbeing, and work pressure, and excessive workload lead to the decreased safety performance in the construction industry (33). Additionally, individuals who use their psychological capital will attain good safety performance and perform effectively with respect to their work-related engagement (34). See Figure 1, based on the discussion, following hypotheses are formed to be tested. Psychological capital would positively impact Hypothesis 1: Work engagement, Hypothesis 2: Safety compliance, and Hypothesis 3: Safety participation.



Work engagement

Work engagement is an individual's motivating, a productive work-related condition that includes vigor, dedication, and absorption (35). Engaged personnel have greater enthusiasm and affection for their work, and they are usually so engrossed in their work that time rushes by unnoticeably (36, 37). Workers that are engaged in their work have a strong absorption in their work, like challenges, and have a high mental resilience, which allows them to overcome obstacles while still loving their work. According to the findings of the study, the medical staff was able to provide quality treatment to patients, and those patients reported feeling happier after having interactions with engaged professionals. This led to an increase in overall job effectiveness as well as an improvement in the quality of care provided (38). Work involvement also leads to better interpersonal ties among workers, which produces a healthy work environment.

Work engagement and enhanced interpersonal ties are believed to develop a proactive attitude among workers, leading to greater organizational performance. Work engagement has been classified into three subcategories such as trait engagement (positive view of life and work), state engagement (feeling of energy absorption and effectiveness), and behavioral engagement (extra-role behavior) (36). We will use a state and behavioral engagement viewpoint to link work engagement to safety performance because safety performance comprises safety compliance and participation. According to Idris and Dollard (39), the positive outcome of organizational citizenship behavior is the major basis for combining work engagement with safety behavior, which enhances the effectiveness of the organization. In addition, employees who have a higher level of interest with their work are more likely to engage in safe behaviors (40).

Additionally, engaged workers are more likely to participate in safety activities because they have higher levels of self-esteem, self-satisfaction, and well-connect with their job or role through vigor, dedication, and absorption. As a result, it is expected of them to go beyond the normal call of duty for the safety of the workplace and exhibit participatory behavior by encouraging others to participate in safety, giving suggestions and views to improve safety, and volunteering in safety-related programs (41). Furthermore, in the construction industry, some prominent acts by workers, such as highlighting possible hazards and reporting small injuries and unsafe conditions, are also classified as work engagement behavior (42). The higher the work engagement, will enhance job resources, such as autonomy, will modify safety compliance (in-role conduct) and safety participation (extra-role behavior). See hypotheses 4, 5, and 6 in Figure 1, work engagement would positively influence safety compliance, safety participation, and psychological capital in the construction industry.



Safety participation

Safety compliance and accident prevention strategies have been dealt with based on various theoretical approaches, and little consideration has been given to the workforce's potentially positive and proactive role in safety management (43). Traditionally, the worker has been viewed as a passive participant in the dynamics of organizational safety (44). On the other hand, more contemporary models of safety performance and involvement have recognized them as the main characteristic of organization safety performance (45). On the other hand, the term “safety participation” refers to a worker's capacity to participate in and comply with workplace safety activities while simultaneously carrying out their regular jobs. In addition, participating in safety means offering suggestions and receiving feedback, motivating others to learn, behave, and perform in a safe manner, actively learning and participating in safety training, bringing attention to potential safety-related problems, and serving as a steward in one's place of employment (46). Furthermore, it is embedded with the responsibilities and duties of a safety officer to encourage workers to participate and show their level of understanding about safety, which in turn will facilitate safety performance (15). Please refer to Figure 1, in which the role of safety participation and safety compliance for the construction industry has been hypothesized.



Work pressure

Work pressure was discovered to be an important factor influencing safety compliance in the research (47). Workplace stress is frequently mentioned in the context of workplace health issues (48, 49). Safety-related behavior, such as safety compliance, has been investigated using the model (50). According to Nahrgang et al. (51), high work demands and insufficient work resources were negatively associated with safety compliance. In a separate study (52), they discovered a positive relationship between routine violations and work demands (via work stress), as well as a negative relationship between work resources and frequent violations (via commitment). According to research, job resources and safety compliance are linked (53).

In addition, when it comes to estimating the available work resources, the results of work pressure have been inconsistent. In addition, the topic of work pressure has been extensively researched in the field of occupational safety and work-life balance, and its importance in the prevention of accidents cannot be overstated (16, 54). In addition, self-injury reports or workplace accidents and workers' attitudes toward workplace safety may impact safety compliance (55). In conclusion, it is imperative for every sector of the economy that functions in high-risk environments to strike a balance between job pressure and safety precautions in the workplace (56). See Figure 1, in hypotheses 7, 8, and 9, work pressure negatively affects safety compliance, safety participation, and work engagement in the study industry.




Methodology


Sample and procedures

This study investigates factors that influence the construction industry's safety performance and explores the interrelationship and predictive performance of safety factors on safety compliance and participation. Data was gathered through a random sample of workers in the Malaysian construction industry, including administrative and field workers in various departments. However, questionnaires were used to collect information such as participants' age, years of experience, educational levels, and other pertinent details essential to the study. Experts in the field of research conducted a validation evaluation of the questionnaires to ensure that they covered or collected all the information needed for the study.

The final questionnaires were delivered to a random sample of 500 workers after all the appropriate assessments, with 28 ongoing construction projects in six provinces of Malaysia. A total of 345 questionnaires were completed and returned to the research team. Participants used a five-point scale to answer all the questions, ranging from strongly disagree to agree. For data analysis, SPSS-21 and SPSS AMOS-21 software were used to evaluate descriptive and reliability statistics, and confirmatory factor analysis (CFA) to examine the Validity of dimensions, including discriminant and convergent validity. Amos-21 was also used for structural equation modeling (SEM) and hypothesis testing.



Scale utilized

This study used the measurement established by prior research (57) for the PsyCap measurement. There has been other research that has made use of this questionnaire, most notably in the context of the construction sector as well as some different industry contexts [(29), p. 20, (58–62)]. PsyCap consists of four separate sub-dimensions, which are hope (perseverance to reach the goal and alignment when necessary), self-efficacy (belief in one's abilities and expending efforts to succeed), resilience (tendency to bounce back after being adversely affected), and optimism (looking at the bright side through positive attributes). A total of 24 statements were included in the questionnaire, and six items were allotted to each of the sub-dimensions. An illustration of this would be the phrase, “I am comfortable analyzing a long-term problem in order to discover a solution.” “At work, I normally handle unpleasant situations in one way or another,” When things at work are uncertain for me, I typically expect the best,” “There are many routes that can be taken to avoid any difficulty.”

Prior researchers used a scale to measure work engagement (63). This scale is a condensed form of the work engagement scale, which consists of nine individual components. This one-dimensional scale illustrates three facets of employee engagement: vigor (a higher energy level combined with sufficient mental resilience), commitment (inspiration and excitement toward one's work), and absorption (being completely absorbed in one's work; well-connected and engrossed with work throughout). A 5-point Likert scale was utilized for the work engagement scale that we developed. Some of the comments that were used as questions were as follows: “When I am working, time seems to fly by,” “I take pride in the work that I perform,” and “At my job, I feel powerful and vibrant.”

One of the well-known instruments that Neal and Griffin had devised was used to conduct the safety behavior evaluation (5, 64). The cale consists of total six elements, representing different safety behaviors, that includes three statements for safety compliance (obligatory safety behaviors at the workplace, needed formal observation), and three statement for safety participation (extra-role behavior, not essential to perform, but self-generated behavior in the form of contextual performance). Statements such as “I utilize all of the necessary safety equipment to accomplish my job,” “I employ the correct safety procedures for carrying out my job,” and “I assure the highest levels of safety while I carry out my job” are examples of statements that demonstrate compliance with safety regulations. Remarks such as “I support the safety program within the organization” are examples of safety involvement statements. The phrases “I make an extra effort to improve workplace safety” and “I voluntarily carry out duties or activities that promote workplace safety” refer to the same action: making an extra effort to improve workplace safety.

The level of work pressure was determined using a scale with five components (55). The amount of pressure at work is shown through statements such as, “The primary focus of this organization is on production, everything else is secondary;” “If production demands are not met, I may be demoted or endure other unpleasant consequences relating to my employment.” A five-point Likert scale was used to grade everything on the list.



Data collection and methods

The respondents in this study were employed in the Malaysian construction industry. Because we do not possess a comprehensive list of the population being investigated, we resorted to the non-probability, convenience, and snowball sampling strategies (65). The data collection was finished after 4 months. Hard copies of the instrument were given to those who worked in the following trades: roofing workers, masons, plumbers, tile and brick installers, ironworkers, electricians, pipefitters, and concrete finishers. Responses were completed whenever workers were available, including during break intervals, meal breaks, and other pauses in the workday. During the process of providing their answers, respondents received assistance. The research team received the questionnaires once they had been filled out and submitted. The survey might be finished in 10–15 min. All ethical considerations were kept in mind while undertaking this study i.e., respondents were ensured of their privacy and anonymity, two of the most important aspects of any survey. Before the study began, respondents were asked to sign a consent form, and their participation in the research was optional. From the demographics point of view, 85% respondents were male, and 15% respondents were female. Participants ranged from 25 to 35 years old, with work experience ranging from 6 to 10 years. The participants' educational levels ranged from a professional degree to High school. See Table 1—demographic information of the participants.


TABLE 1 Demographic information of the participants.
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Results


Reliability and validity results of the study

A reliability test was carried out to verify the internal consistency of the questionnaire constructs. Cronbach's alpha must be sufficiently high to achieve acceptable response reliability (66). For all five constructs, Cronbach's alpha values varied from 0.868 to 0.949, showing that our findings are reliable. See Tables 2, 3 representing the results of Confirmatory Factor Analysis (CFA), convergent and discriminant validity. Convergent validity refers to the interpretive power of observable variables over latent variables. It might be evaluated using three common indicators, i.e., standardized factor loadings (SFL), construct reliability (CR), and average variance extracted (AVE). Factor loadings of all constructs were well above the cut-off limit, i.e., 0.70, where the standardized factor loading for psychological capital ranged from 0.70 to 0.756, work engagement from 0.70 to 0.76, work pressure from 0.84 to 0.88, and for safety performance 0.794–0.864, hence exhibiting a strong convergent validity.


TABLE 2 Result of convergent and reliability analysis.
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TABLE 3 Result of discriminant validity analysis.
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Results of the concurrent validity indicators that demonstrated an acceptable convergent validity. See Table 2, to describe the discriminant validity of the constructs, there are common indicators like construct reliability (CR > 0.7), standardized factor loadings (SFL > 0.6), and average variance extracted (AVE > 0.5) that were used/compared (67). For discriminant validity, the square root of the average variance extracted (AVE) value was compared with the correlation coefficient of other variables (67). If the outcome value is greater than its correlation coefficient, then the discriminant validity was achieved, and all our constructs met this criterion. See Table 3.

To assess the validity of the measurement model for all variables, we used the subset-item parceling technique for psychological capital and work engagement, since they were taken as a higher-order construct in this study. Through this technique, the aggregation of individual items of a construct into one or more parcel(s) is performed to exhibit a latent variable (68, 69). Furthermore, the method allows researchers to form parcels by adding or averaging items in the desired parcel(s), e.g., if a scale carries eight items, the practitioner can aggregate all items to form one parcel or even two items to form four parcels. Our result indicated a good fit for measurement models (70).

A few of the indices like CMIN (chi-square X2 /degree of freedom), chi-square X2, comparative fit index (CFI), root-mean-square error of approximate (RMSEA), normed fit index (NFI), goodness-of-fit index (GFI), adjusted goodness-of-fit index (AGFI), Tacker-Lewis index (TLI) were used (71–73). All the values for each index were well under the criteria. Results for five factors measurement model were (p-value = 0.183, RMSEA = 0.018, GFI = 0.958, NFI = 0.972, AGFI = 0.943, CFI = 0.997, TLI = 0.996, Chi-square = 139.123, and CMIN = 1.113, and DF = 125). To summarize the reliability, convergent Validity, and discriminant validity, our study findings support that the internal factor structure of the scales being tested is well-validated and reliable by meeting the convergent and discriminant criterion (74). These data corroborate the instruments' efficacy and predictability in this investigation.



Structural model and hypothesis testing

The hypothesis model was created and tested using the SEM method to determine the Goodness-of-Fit; we examined whether the results fit the measurement and a structural model. For structural model fit criteria, the primary goal was to determine whether there were any abnormal variables, where all variances were significant with a value >0, standard errors were well under the limit, and all standardized factor loadings were substantial. Our results exhibit strong empirical evidence for the good primary fit of the data (i.e., p-value = 0.228, RMSEA = 0.009, GFI = 0.914, NFI = 0.922, AGFI = 0.902, CFI = 0.997, TLI = 0.997 and CMIN = 1.031). All the indexes met the criteria, demonstrating an acceptable overall model fit.

To test the hypothesized model, we employed a 95% confidence interval. We accepted or rejected research hypotheses based on the p-value and the nature of effect size (based on presupposed theoretical assumptions). As per the data outcomes, hypothesis−1, psychological capital, work engagement (β = 0.749, p < 0.001) was accepted. Unexpectedly, hypothesis−2, psychological capital, safety compliance (β = −0.096, p > 0.05), and hypothesis 3, psychological capital, safety performance (β = −0.05, p > 0.05), both were rejected based on their insignificant p-value. For hypothesis 4 and hypothesis−5, work engagement, safety compliance (β = 0.342, p < 0.05), and work engagement, safety participation (β = 0.153, p < 0.05), both were accepted. Also, as expected for hypotheses 7 and 8, Work pressure, safety compliance (β = −0.373, p < 0.05), and Work Pressure, safety participation (H6; β = −0.269, p < 0.05) both were accepted, unexpectedly, hypothesis−9 for Work pressure, work engagement (β = 0.052, p > 0.05) was rejected based on its insignificant p-value, regarding the overall variance caused in dependent variables by their independent variables; for work engagement, it was 0.549 (54%), for safety compliance 0.216 (21%), and safety participation 0.122 (12%; through their predictors).



Mediation results

Furthermore, analysis of mediation results indicates that work engagement played a partially mediating role between psychological capital and safety compliance (β = 0.203, p < 0.001), as well as between psychological capital and safety participation (β = 0.142, p < 0.001), hence hypothesis-6 was accepted. Nonetheless, there was an insignificant mediation effect observed between work pressure, work engagement, and safety performance objective indicators; safety compliance (β = 0.014, p > 0.05) and safety participation (β = 0.01, p > 0.05). See Table 4 for further explanation results of the hypotheses and correlation amongst all the variables.


TABLE 4 Result of hypothesis testing.
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Discussion

The purpose of this research was to improve our understanding of the factor structure of work engagement in the construction industry by placing it in context with other significant environmental factors and human traits that may be used to make predictions about safety performance. On the other hand, the findings of this study have evaluated the influence of psychological capital as an indication of workers' performance and job engagement, and they viewed work engagement as a mediating variable between psychological capital and safety performance.

Secondly, we also assessed the impact of work pressure on work engagement and safety performance indicators. Study findings highlighted that psychological capital had a significant and positive impact on the work engagement of construction workers. However, it was unexpected to observe that psychological capital was found to have a non-significant association with safety performance objective indicators, which was against our expectations and in contrast with prior research (31).

The workforce in the construction business is anticipated to experience workload and work pressure with strict timetables, which may cause workers to take additional risks and adapt risky approaches to finish operations more rapidly (32). Workers might not feel as self-sufficient as they should in order to demonstrate the safety compliance and participation behaviors that are expected of them. This is another possibility. The majority of people who work in construction come from rural areas, and as a result, they struggle with communication issues, feelings of alienation from their families, and the acquisition of new skills. These challenges can lead them to feel overburdened and cause them to ignore safety-related regulations and policies (33).

Further, work engagement mediated between psychological capital and safety performance in both dimensions, which is in harmony with the (11, 27, 32). Our research findings supported the notion that if positives at the workplace are on the higher side, they may increase the worker's motivational state, and in our case, it is work engagement. Therefore, our results are in harmony with the job-demand-resource-model (33), which advocates the balance between negatives and positives at the workplace in terms of resources for employees. It would be helpful for organizations to strengthen the psychological capital of their workforce so that they have more psychological resources available to them, which in turn will help them to be more engaged and a safe employee.

Also, as expected, work pressure showed a significant negative association with safety compliance and participation, meeting our study assumptions. In contrast, the direct effect of work pressure on work engagement was found non-significant. Further, no mediating effect was observed between work pressure, work engagement, and safety performance, which was contradictory to the expectations (11, 34, 51, 75). In our case, employees' excessive participation in work may be a possible justification for this situation, as engagement at work goes beyond the normal call of duty (43). An individual's overpowering desire to be more productive at work through increased involvement may cause them to disregard their own personal safety as well as the safety of those around them in order to achieve their professional goals. Our findings were counterintuitive to those of earlier research, which suggested that engaged workers were more likely to be safe workers. Since our findings were inconsistent, it is clear that additional empirical data is required to support this hypothesis. Instead of relying on activities that are indirect in nature, organizations need to design solutions that establish a direct link between work pressure and the safety phenomena (45, 46).

Our findings also supported that work pressure has a detrimental impact on safety performance, which is consistent with previous research (10, 11, 28). Among the various factors that may have alleviated this negative relationship could be fear of being laid off, management prioritization of production over safety, supervisory or management push for output, lean manufacturing, work overload, etc. Other factors such as working hours, delays in working schedule, operating speed and shift timings might also exacerbate the work pressure (24), which may, in turn, force construction workers to perform their tasks unsafety.

Additionally, some of the reasons associated between work pressure and safety behavior could be ineffective workforce management and rework of the construction industry (16, 18, 19). Such factors are expected to escalate the stress level for construction workers, reducing their production efficiency and ultimately creating an environment where occupational health and safety may be compromised. It is clear from the findings that firms must strike a balance between productivity and safety, where workers are pushed to productivity while remaining safe. According to Hanna and Markham and Sinclair et al. [(4), p. 20, (21)], health and safety for construction can be better operationalized if the overall structural constraints of this industry are realized, as it will help organizations to come up with feasible changes that can benefit mutually.



Conclusion

The ability of those in the construction sector to function efficiently in hazardous environments is mostly dependent on safety. As a result of our research, we came to the conclusion that psychological capital is not associated with either safety compliance or safety participation. This result ran counter to our expectations, which suggested that the availability of sufficient positive psychological resources might play a role in the generation of safety-related behaviors such as compliance and participation. It is possible that the lack of these psychological resources for workforce members in the construction industry is one of the contributing elements to the construction industry's failure to comply with safety rules and other predictable scenarios. It was also found that having positive psychological resources would help employees act in a way that makes them feel engaged, which will help them act in a way that is safe. Pressure at work was also found to affect safety performance in the construction industry in a big way and in a bad way. Lastly, we found that work engagement had a positive effect on both safety behaviors, which also fit with what we thought our study would find.

The most effective approach for increasing worker compliance and balancing their psychological capital is to constantly motivate workers to adhere to safety participation. Good work engagement will minimize work pressure in industrial construction projects. Furthermore, applying a substantial understanding of suitable management methods for compliance improvements with safety is important. Encouraging workers to observe safety compliance would lower safety risk and accidents in the construction industry. The study's findings have contributed to our understanding of improving and ensuring workplace safety compliance by encouraging optimal work organization and worker participation in safety. The findings of this study have a number of important implications for the construction industry. One of the most important of these is the need to search for the optimal position in which workers are not subjected to an excessive amount of work pressure and are instead kept engaged in such a way that they naturally operate in a safer manner. Through trainings and individualized sessions, the construction sector can also contribute to the improvement of its workforce's hope, sense of effectiveness, resiliency, and optimism. Because of this, they will be better able to integrate themselves into their work environment, which will ultimately enable them to accomplish their duties in a manner that is far safer. In addition, the study recommended that the construction sector limit the amount of work pressure, which has the potential to deplete the workers' psychological capacity, and increase worker strength to ensure that workers follow safety performance and safety compliance in their duties.



Research limitations

Researchers frequently use cross-sectional data, but longitudinal data may 1 day lead to stronger and more reliable results. Also, we used self-reported assessments for all study variables, which could have led to overestimation of PsyCap, work pressure, engagement behavior, and the overall safe-performance by participants. Our research work, has only been validated inside the Malaysian cultural setting, and it has to be expanded. Furthermore, the majority of our respondents were workers, most of whom lacked a higher level education. Consequently, more could be learned through study with a larger sample size of people from various backgrounds. Our respondents were workers, a transient workforce whose employment is often tied to specific projects. As a result, the findings may not be generalizable to other professional populations. Potentially different findings could be obtained from applying this methodology to other potentially dangerous occupations where workers are retained for extended periods of time. Another limitation of our study is that most people working in the construction industry are men, thus we have a skewed gender ratio among our respondents. It's possible that the outcomes might change if we included just sectors with an optimal demographic mix. In future, researchers should assess psychological capital as a team phenomenon, where it could be related with other safety-related individualistic behaviors.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Author contributions

Idea inception and execution were done by MS and GN, leading by content analysis and writing. AI, CB, and YY further refined, revised, and reviewed the overall manuscript writing. All authors have read and approved the final manuscript.



Funding

APC of this research was supported by Universiti Teknologi PETRONAS through a YUTP research grant, cost centre 015LC0-269.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Benson C, Dimopoulos C, Argyropoulos CD, Varianou Mikellidou C, Boustras G. Assessing the common occupational health hazards and their health risks among oil and gas workers. Saf Sci. (2021) 140:105284. doi: 10.1016/j.ssci.2021.105284 

 2. Dong X, Largay J, Wang X, Windau J. Fatalities in the Construction Industry: Findings From a Revision of the BLS Occupational Injury Illness Classification System. (2014). Available online at: https://www.bls.gov/opub/mlr/2014/article/fatalities-in-the-construction-industry.htm (accessed February 3, 2022). 

 3. Fang D, Wu H. Development of a Safety Culture Interaction (SCI) model for construction projects. Saf Sci. (2013) 57:138–49. doi: 10.1016/j.ssci.2013.02.003 

 4. Hanna ES, Markham S. Constructing better health and wellbeing? Understanding structural constraints on promoting health and wellbeing in the UK construction industry. Int J Workplace Health Manag. (2019) 12:3. doi: 10.1108/IJWHM-03-2018-0031 

 5. US Bureau of Labor Statistics. Industries at a Glance: Construction: NAICS 23. (2021). Available online at: https://www.bls.gov/iag/tgs/iag23.htm#fatalities_injuries_and_illnesses (accessed March 3, 2022). 

 6. DOSH Malaysia,. Official Website Department of Occupational Safety Health—Occupational Accident Statistic 2020. (2020). Available online at: https://www.dosh.gov.my/index.php/statistic-v/occupational-accident-statistics/occupational-accident-statistic-2020 (accessed October 22, 2022). 

 7. ILO. World Statistic. International Labour Organization. (2020). Available online at: https://www.ilo.org/moscow/areas-of-work/occupational-safety-and-health/WCMS_249278/lang–en/index.htm#:~:text=The%20ILO%20estimates%20that%20some,of%20work%2Drelated%20illnesses%20annually (accessed May 4, 2022). 

 8. Raheem AA, Hinze JW. Disparity between construction safety standards: a global analysis. Saf Sci. (2014) 70:276–87. doi: 10.1016/j.ssci.2014.06.012 

 9. Warrier R. Top Causes of Global Construction Fatalities, How to Avoid Site Risks. Construction Week Online Middle East. (2019). Available online at: https://www.constructionweekonline.com/people/training/255830-top-10-causes-of-construction-deaths-and-how-to-prevent-site-accidents (accessed February 3, 2022). 

 10. Bensonch C, Argyropoulos CD, Dimopoulos C, Varianou Mikellidou C, Boustras G. Analysis of safety climate factors and safety compliance relationships in the oil and gas industry. Saf Sci. (2022) 151:105744. doi: 10.1016/j.ssci.2022.105744 

 11. Saleem MS, Isha ASN, Yusop YM, Awan MI, Naji GMA. The role of psychological capital and work engagement in enhancing construction workers' safety behavior. Front Public Health. (2022) 10:810145. doi: 10.3389/fpubh.2022.810145

 12. Choi B, Ahn S, Asce AM, Lee S, Asce M, Candidate PD. Construction workers' group norms and personal standards regarding safety behavior: social identity theory perspective. J Bridge Eng. (2017) 11. doi: 10.1061/(ASCE)ME.1943-5479.0000511 

 13. Richardsen AM, Martinussen M, Kaiser S. Stress, human errors and accidents. In: R, Burke A, Richardsen, editors, Increasing Occupational Health and Safety in Workplaces. Cheltenham: Edward Elgar Publishing (2019). p. 48–67. doi: 10.4337/9781788118095.00010 

 14. Umar T, Egbu C. Heat stress, a hidden cause of accidents in construction. Proc Instit Civil Eng. (2020) 173:49–60. doi: 10.1680/jmuen.18.00004 

 15. Griffin MA, Neal A. Perceptions of safety at work: a framework for linking safety climate to safety performance, knowledge, and motivation. J Occup Health Psychol. (2000) 5:03. doi: 10.1037/1076-8998.5.3.347

 16. Kvalheim SA, Dahl Ø. Safety compliance and safety climate: a repeated cross-sectional study in the oil and gas industry. J Safety Res. (2016) 59:33–41. doi: 10.1016/j.jsr.2016.10.006

 17. Masia U, Pienaar J. Unravelling safety compliance in the mining industry: examining the role of work stress, job insecurity, satisfaction and commitment as antecedents. SA J Indus Psychol. (2011) 37:10. doi: 10.4102/sajip.v37i1.937 

 18. Dahl Ø, Fenstad J, Kongsvik T. Antecedents of safety-compliant behaviour on offshore service vessels: a multi-factorial approach. Maritime Pol Manag. (2014) 41:20–41. doi: 10.1080/03088839.2013.780311 

 19. Mearns K, Flin R, Gordon R, Fleming M. Human and organizational factors in offshore safety. Work Stress. (2001) 15:144–60. doi: 10.1080/026783701102678370110066616

 20. Centemeri L. Investigating the “discrete memory” of the seveso disaster in Italy. In: S Revet J Langumier, editors, Governing Disasters. London: Palgrave Macmillan US. (2015). p. 191–219. doi: 10.1057/9781137435460_7 

 21. Sinclair RR, Martin JE, Sears LE. Labor unions and safety climate: perceived union safety values and retail employee safety outcomes. Accid Anal Prev. (2010) 42:1477–87. doi: 10.1016/j.aap.2009.11.003

 22. Yule S, Flin R, Murdy A. The role of management and safety climate in preventing risk-taking at work. Int J Risk Assess Manag. (2007) 7:137. doi: 10.1504/IJRAM.2007.011727 

 23. Mearns K, Whitaker SM, Flin R. Safety climate, safety management practice and safety performance in offshore environments. Saf Sci. (2003) 41:8. doi: 10.1016/S0925-7535(02)00011-5 

 24. Stian Antonsen PA, Fenstad J. Reducing the Gap Between Procedures and Practice – Lessons From a Successful Safety Intervention. (2008). p. 17. 

 25. Reason J. Safety paradoxes and safety culture. Inj Control Saf Promot. (2000) 7:1. doi: 10.1076/1566-0974(200003)7:1;1-V;FT003 

 26. Reason J. The Human Contribution Unsafe Acts, Accidents and Heroic Recoveries. Boca Raton, FL: CRC Press (2008). 

 27. Saleem S, Isha A, Yusop Y, Awan M, Naji GMA. Agility and safety performance among nurses: the mediating role of mindful organizing. Nurs Rep. (2021) 11:3. doi: 10.3390/nursrep11030063

 28. Dahl Ø, Olsen E. Safety compliance on offshore platforms: a multi-sample survey on the role of perceived leadership involvement and work climate. Saf Sci. (2013) 54:17–26. doi: 10.1016/j.ssci.2012.11.003 

 29. Avey JB, Luthans F, Smith RM, Palmer NF. Impact of positive psychological capital on employee well-being over time. J Occup Health Psychol. (2010) 15:1. doi: 10.1037/a0016998

 30. Letcher L. Psychological Capital and Wages: A Behavioral Economic Approach. Manhattan, KS: Kansas State University (2003). 

 31. Carmichael F, Fenton S-JH, Pinilla-Roncancio MV, Sing M, Sadhra S. Workplace health and wellbeing in construction and retail: sector specific issues and barriers to resolving them. Int J Workplace Health Manag. (2016) 9:2. doi: 10.1108/IJWHM-08-2015-0053 

 32. Alessandri G, Consiglio C, Luthans F, Borgogni L. Testing a dynamic model of the impact of psychological capital on work engagement and job performance. Career Dev Int. (2018) 23:1. doi: 10.1108/CDI-11-2016-0210 

 33. Bakker AB, Demerouti E. Job demands–resources theory: taking stock and looking forward. J Occup Health Psychol. (2017) 22:273–85. doi: 10.1037/ocp0000056

 34. Joo B-K, Lim DH, Kim S. Enhancing work engagement: the roles of psychological capital, authentic leadership, and work empowerment. Leader Org Dev J. (2016) 37:8. doi: 10.1108/LODJ-01-2015-0005 

 35. Schaufeli WB, Bakker AB. Job demands, job resources, and their relationship with burnout and engagement: a multi-sample study. J Organ Behav. (2004) 25:3. doi: 10.1002/job.248 

 36. Macey WH, Schneider B. The meaning of employee engagement. Ind Organ Psychol. (2008) 1:3–30. doi: 10.1111/j.1754-9434.2007.0002.x 

 37. May DR, Gilson RL, Harter LM. The psychological conditions of meaningfulness, safety and availability and the engagement of the human spirit at work. J Occup Organ Psychol. (2004) 77:1. doi: 10.1348/096317904322915892 

 38. Warshawsky NE, Havens DS, Knafl G. The influence of interpersonal relationships on nurse managers' work engagement and proactive work behavior. J Nurs Admin. (2012) 42:9. doi: 10.1097/NNA.0b013e3182668129

 39. Idris MA, Dollard MF. Psychosocial safety climate, work conditions, and emotions in the workplace: a Malaysian population-based work stress study. Int J Stress Manag. (2011) 18:4. doi: 10.1037/a0024849 

 40. Yuan Z, Li Y, Tetrick LE. Job hindrances, job resources, and safety performance: the mediating role of job engagement. Appl Ergon. (2015) 51:163–71. doi: 10.1016/j.apergo.2015.04.021

 41. Wachter JK, Yorio PL. A system of safety management practices and worker engagement for reducing and preventing accidents: an empirical and theoretical investigation. Accid Anal Prev. (2014) 68:117–30. doi: 10.1016/j.aap.2013.07.029

 42. Cameron DI, Hare DB, Duff DR, Maloney B. An Investigation of Approaches to Worker Engagement. Glasgow Caledonian University School of the Built Natural Environment Cowcaddens Road Glasgow G4 0BA. (2006). p. 96. Available online at: https://www.hse.gov.uk/ (accessed February 4, 2022). 

 43. Curcuruto M, Conchie SM, Mariani MG, Violante FS. The role of prosocial and proactive safety behaviors in predicting safety performance. Saf Sci. (2015) 80:317–23. doi: 10.1016/j.ssci.2015.07.032 

 44. Hollnagel E. Safety-I and Safety-II: The Past and Future of Safety Management. Boca Raton, FL: CRC Press (2018). doi: 10.1201/9781315607511

 45. Saracino A, Curcuruto M, Pacini V, Spadoni G, Guglielmi D, Saccani C, et al. Ipeshe: an index for quantifying the performance for safety and health in a workplace. Chem Eng Trans. (2012) 26:489–94. doi: 10.3303/CET1226082 

 46. Mullen J. Testing a model of employee willingness to raise safety issues. Can J Behav Sci. (2005) 37:4. doi: 10.1037/h0087262 

 47. Flin R, Mearns K, O'Connor P, Bryden R. Measuring safety climate: identifying the common features. Saf Sci. (2000) 34:1–3. doi: 10.1016/S0925-7535(00)00012-6 

 48. Karasek RA. Job demands, job decision latitude, and mental strain: implications for job redesign. Admin Sci Quart. (1979) 24:2. doi: 10.2307/2392498 

 49. Karasek R, Theorell T. Healthy Work: Stress, Productivity, the Reconstruction of Working Life. 1st ed. WorldCat.org. Basic Books. (1990). Available online at: https://www.worldcat.org/title/20490861 (accessed November 6, 2022). 

 50. Bronkhorst B. Behaving safely under pressure: the effects of job demands, resources, and safety climate on employee physical and psychosocial safety behavior. J Saf Res. (2015) 55:63–72. doi: 10.1016/j.jsr.2015.09.002

 51. Nahrgang JD, Morgeson FP, Hofmann DA. Safety at work: a meta-analytic investigation of the link between job demands, job resources, burnout, engagement, and safety outcomes. J Appl Psychol. (2011) 96:1. doi: 10.1037/a0021484

 52. Hansez I, Chmiel N. Safety behavior: job demands, job resources, and perceived management commitment to safety. J Occup Health Psychol. (2010) 15:267–78. doi: 10.1037/a0019528

 53. Li F, Jiang L, Yao X, Li Y. Job demands, job resources and safety outcomes: the roles of emotional exhaustion and safety compliance. Accid Anal Prev. (2013) 51:243–51. doi: 10.1016/j.aap.2012.11.029

 54. Dekker S. Drift Into Failure: From Hunting Broken Components to Understanding Complex Systems. Farnham: Ashgate Publishing (2011). 

 55. Probst TM, Graso M. Pressure to produce=pressure to reduce accident reporting? Accid Anal Prev. (2013) 59:580–7. doi: 10.1016/j.aap.2013.07.020

 56. Zohar D. Thirty years of safety climate research: reflections and future directions. Accid Anal Prev. (2010) 42:5. doi: 10.1016/j.aap.2009.12.019

 57. Luthans F, Youssef CM, Avolio BJ. Psychological Capital: Developing the Human Competitive Edge. Oxford: Oxford University Press (2007). 

 58. He C, Jia G, McCabe B, Chen Y, Sun J. Impact of psychological capital on construction worker safety behavior: communication competence as a mediator. J Saf Res. (2019) 71:231–41. doi: 10.1016/j.jsr.2019.09.007

 59. Saleem MS, Isha ASN, Awan MI, Yusop YB, Naji GMA. Fostering academic engagement in post-graduate students: assessing the role of positive emotions, positive psychology, and stress. Front Psychol. (2022) 13:920395. doi: 10.3389/fpsyg.2022.920395

 60. Simons JC, Buitendach JH. Psychological capital, work engagement and organisational commitment amongst call centre employees in South Africa. SA J Indus Psychol. (2013) 39:2. doi: 10.4102/sajip.v39i2.1071 

 61. Wang D, Xia N. How safety-related stress affects workers' safety behavior: the moderating role of psychological capital. Saf Sci. (2018) 103:247–59. doi: 10.1016/j.ssci.2017.11.020 

 62. West BJ, Patera JL, Carsten MK. Team level positivity: investigating positive psychological capacities and team level outcomes. J Organ Behav. (2009) 30:2. doi: 10.1002/job.593 

 63. Hallberg UE, Schaufeli WB. “Same same” but different?: can work engagement be discriminated from job involvement and organizational commitment? Eur Psychologist. (2006) 11:2. doi: 10.1027/1016-9040.11.2.119 

 64. Neal A, Griffin MA. A study of the lagged relationships among safety climate, safety motivation, safety behavior, and accidents at the individual and group levels. J Appl Psychol. (2006) 91:4. doi: 10.1037/0021-9010.91.4.946

 65. Cooper DR, Schindler PS. Business Research Methods. 12th ed. New York, NY; Huntersville, NC: McGraw-Hill/Irwin (2014). 

 66. Nunnally JC. An overview of psychological measurement. In: BB Wolman, editor, Clinical Diagnosis of Mental Disorders. Berlin; Heidelberg: Springer US (1978). p. 97–146. doi: 10.1007/978-1-4684-2490-4_4 

 67. Bagozzi RR, Yi Y. On the evaluation of structural equation models. J Acad Market Sci. (1988) 16:94–121. doi: 10.0092-0703/88/1601-0074 

 68. Bandalos DL. Is parceling really necessary? A comparison of results from item parceling and categorical variable methodology. Struct Eq Model. (2008) 15:2. doi: 10.1080/10705510801922340 

 69. Matsunaga M. Item parceling in structural equation modeling: a primer. Commun Methods Meas. (2008) 2:4. doi: 10.1080/19312450802458935 

 70. Sarstedt M, Hair JF, Cheah J-H, Becker J-M, Ringle CM. How to specify, estimate, and validate higher-order constructs in PLS-SEM. Austr Market J. (2019) 27:3. doi: 10.1016/j.ausmj.2019.05.003

 71. Fang D, Wu C, Wu H. Impact of the supervisor on worker safety behavior in construction projects. J Manag Eng. (2015) 31:4015001. doi: 10.1061/(ASCE)ME.1943-5479.0000355 

 72. Naji GMA, Isha ASN, Alazzani A, Brough P, Saleem MS, Mohyaldinn ME, et al. Do leadership, organizational communication, and work environment impact employees' psychosocial hazards in the oil and gas industry? Int J Environ Res Public Health. (2022) 19:4432. doi: 10.3390/ijerph19084432

 73. Naji GMA, Isha ASN, Alazzani A, Saleem MS, Alzoraiki M. Assessing the mediating role of safety communication between safety culture and employees safety performance. Front Public Health. (2022) 10:840281. doi: 10.3389/fpubh.2022.840281

 74. Hair JF,. Multivariate Data Analysis: Pearson New International Edition. Pearson. (2013). Available online at: http://www.myilibrary.com?id=527034 (accessed February 3, 2022). 

 75. Xia N, Xie Q, Griffin MA, Ye G, Yuan J. Antecedents of safety behavior in construction: a literature review and an integrated conceptual framework. Accid Anal Prev. (2020) 148:105834. doi: 10.1016/j.aap.2020.105834



OPS/images/fpubh-10-1086843-t004.jpg
Variables Effect Sample Standard T-statistics p-values Hypothesis

size mean (M) deviation supported
(STDEV)
Psychological capital -> Work engagement 0.749 0751 0.048 15.537 0 Yes
Work engagement -> Safety compliance 0342 0359 0.087 3.938 0 Yes
Work engagement -> Safety participation 0153 0.162 0.067 2286 0022 Yes
Work pressure-> Work engagement 0.052 0053 0054 0963 0335 No
Psychological capital -> Safety participation 0.05 0.044 0.069 0717 0473 No
Psychological capital -> Safety compliance —0.096 —0.109 0.085 1127 026 No
Work pressure -> Safety participation —0.269 —0.266 0.048 5634 0 Yes

Work pressure -> Safety compliance —0.373 —0.369 0.048 7.818 0 Yes





OPS/images/fpubh-10-1086843-t002.jpg
Constructs

Work pressure
Psychological capital
Safety compliance
Safety participation

Work engagement

Cronbach’s alpha

0.934
0.949
0.874
0.868
0.904

Composite reliability

0.950
0.954
0.922
0.919
0.922

Average variance extracted (AVE)

0.791
0.552
0.798
0.790
0.567





OPS/images/fpubh-10-1086843-t003.jpg
Constructs

Work pressure
Psychological capital
Safety compliance
Safety participation

Work engagement

Work pressure

0.889
—0.166
—0.381
—0.288
—0.072

Psychological capital

0.743
0218
0.207
0.741

Safety compliance

0.894
0.284
0.298

Safety participation

0.889
0.209

‘Work engagement

0.753





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Analyzing the impact of psychological capital and work pressure on employee job engagement and safety behavior



		Introduction



		Theoretical background



		Literature review



		Psychological capital



		Work engagement



		Safety participation



		Work pressure







		Methodology



		Sample and procedures



		Scale utilized



		Data collection and methods







		Results



		Reliability and validity results of the study



		Structural model and hypothesis testing



		Mediation results







		Discussion



		Conclusion



		Research limitations



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Analyzing the impact of
psychological capital and work
pressure on employee job
engagement and safety behavior





OPS/images/fpubh-10-1086843-g001.gif
[—r—






OPS/images/fpubh-10-1086843-t001.jpg
Demographic variables

Respondents’ average age bracket

Gender

Respondents’ average working experience
Respondents education

Distribution of responses (state-wise)

Findings

25-35
85% Males, 15% Females
6-10 Years
45% Diploma, 19% high school etc.
Penang (11%), Selangor (17%)
Johor (23%), Perlis (33%)
Perak (5%), Melaka (11%)









OPS/images/crossmark.jpg
(®) Check for updates





OPS/images/logo.jpg
& frontiers | Frontiers in Public Health





