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Abstract

:

Safety training (ST) is the primary means of avoiding unsafe behaviors, but it has not achieved the expected impact on improving workplace safety because of the high psychological stress it brings to workers. The coronavirus disease 2019 (COVID-19) further threatens workers’ psychological conditions, thereby diminishing the effectiveness of ST. However, the existing literature has mainly laid emphasis on the bright side of ST and neglected examining its impact on safety behavior (SB) from detrimental psychological factors. Drawing from the conservation of resources theory, a novel two-staged model was established to understand how these psychological factors mediate and moderate the association between ST and SB. We incorporated resource consumption (e.g., role overload (RO) and COVID-19-related task setbacks) and resource generation (e.g., psychological resilience) into the model to consider both detrimental and protective psychological factors against ST. We then implemented a time-separated, three-wave data collection on a sample of frontline workers to validate this hypothetical model. Consistent with our hypothesis, RO played a significant mediating role between ST and SB, that is, ST leads to RO, and in turn, holds up SB. Surprisingly, contrary to our hypothesis, COVID-19-related task setbacks weakened the negative and indirect impact of ST on SB via RO. This is one of the first empirical studies to highlight how detrimental psychological factors caused by ST constrict or amplify SB. In practice, the efficacy of ST can be enhanced by cultivating psychological resilience and clarifying employees’ job responsibilities to reduce the ambiguity of roles.
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1. Introduction


Workplace accidents often occur in various sectors [1,2], most of which are caused by employees’ unsafe behavior rather than unsafe working conditions [3,4]. According to statistics from the Ministry of Emergency Management in China, there were 11,076 workplace accidents and 8870 fatal accidents in the first half of 2022. Although the total number of workplace accidents and fatal accidents decreased in successive years, the topic of workplace safety remains severe and critical [5]. Nevertheless, the US Occupational Safety and Health Administration (OSHA) aims to ensure safe and healthful working conditions for workers [6]. While the marginal rate of the return on investment in hardware facilities is decreasing, accident prevention from the organizational and psychological perspectives has become increasingly prevalent in occupational safety promotion [7,8]. Safety training (ST) is a key occupational health and safety improvement process aimed at reducing accidents [9,10]. Targeted education and training increases workers’ safety knowledge and improves their safety attitudes and behaviors [11] so that they can complete specific tasks safely [12,13].



Although ST has become a mandatory requirement in workplaces [14], the high fatality rate in construction appears difficult to improve [15], which demonstrates the ineffectiveness of current ST activities. Studies have ignored the possibility that mandatory training activities may add to the psychological burden of employees. When an individual is tasked with too many duties, detrimental psychological factors of perceived role overload (RO) and task setbacks will arise spontaneously and can restrain safety performance. Moreover, the COVID-19 crisis, which necessitated new preventive measures, has had far-reaching consequences for various occupations and introduced new challenges to employees’ daily work routines, thus increasing the risk of psychological distress. Increased knowledge of the underlying mechanisms of how ST promotes safety behavior (SB) considering individuals’ psychological levels, especially detrimental psychological factors, will enable us to design effective training programs in the future. In this context, this study seeks to understand how these psychological factors link and modulate the correlation between ST and SB. It may enable us to develop interventions to improve individuals’ SB and to control and prevent workplace accidents with knowledge regarding the intrinsic relationship between ST and SB.



Past research has mostly neglected exploring the relationships between ST and SB from a trainee’s psychological risk perspective. Many studies considered that ST is a vital dimension of safety climate and investigated its role in improving individual safety awareness and preventing unsafe behavior and accidents [16,17,18]. Furthermore, existing empirical studies have often concentrated on the beneficial effects of ST and demonstrated that it can influence SB by improving motivation, knowledge, and attitude [12,19,20]. On the basis of the conservation of resources (COR) theory, potential detrimental psychological factors are introduced (e.g., RO and COVID-19-related task setbacks) to reconsider the process of ST affecting SB. This reconsideration and challenge to previous ST research is divided into the following three aspects.



First, few studies have considered that ST may increase psychological risks for employees. Specifically, employees are required to complete daily production tasks and are compelled to participate in the organization’s ST. They may feel that the job requirements are beyond their abilities or that they are not competent for multiple tasks, which leads to RO [21]. Scholars have confirmed the impact of RO on SB [22]. However, there is no definitive conclusion about whether RO has a favorable or unfavorable effect on occupational safety in the workplace. Moreover, the external environment influences workers’ SB through individual psychological mechanisms [23]. Therefore, we probe into the underlying mechanism of ST on SB and the mediating role of RO between ST and SB.



Second, unique and unforeseen disruptive COVID-19-related task setbacks may be detrimental to the effectiveness of ST. Evidence suggests that the mental health of most people has been negatively impacted by the pandemic [24]. Workplaces are fraught with greater risks than ever. Research has also shown that worker fatigue and distraction may increase unsafe behaviors in the workplace and then cause additional accidents [25]. Pandemic prevention measures, including frequent hand washing, temperature monitoring, and registration in and out of the workplace, are vital to preventing the virus from spreading in a labor-intensive environment. These measures bring changes and uncertainty to daily work practices and may have far-reaching adverse impacts on the psychological states of workers. Compliance with social distancing guidelines and travel bans have inconvenienced people and interrupted their daily work routine. These constraints threaten psychological health and put the completion of work at risk. Therefore, we included COVID-19-related task setbacks [26] in the model, which refers to any issues caused by the pandemic that did not exist before it. These unforeseen and unique COVID-19-related task setbacks may affect the psychological states and behavioral outcomes of workers.



Third, as a reaction to the threat, people are more inclined to adopt preventative measures to reduce their occupational health risks [27]. However, workers are still required to work hard and devote themselves to daily production activities. There is an urgent need for positive strength to help them to complete their work and weather the storm. Psychological resilience [28,29], a protective psychological variable, helps people to maintain a sense of purpose and motivation despite enormous obstacles. When facing difficulties, individuals with various levels of psychological resilience react differently, thus leading to varied SB. Additionally, resilience can be enhanced as an individual resource [30]. Therefore, we introduce psychological resilience to adjust the RO perceived by workers.



Through these reconsiderations, we innovatively shift the predominant focus from the positive effects to the possible psychological risks and hazards caused by ST. To clarify and understand the intrinsic relationship between ST and SB at the individual psychological level, using the COR theory as a theoretical lens, we incorporate both resource consumption (e.g., detrimental psychological factors of RO and COVID-19-related task setbacks) and resource generation (e.g., protective psychological factors of psychological resilience) into the process to examine how ST affects the SB of employees profoundly and holistically.




2. Theoretical Background and Hypothesis Development


2.1. Theoretical Foundation: Conservation of Resources Theory


The COR theory was proposed by Hobfoll [31] and states that individuals endeavor to acquire, protect, and retain their resources [32], with resources (e.g., energy, knowledge, and support) defined as matters that people value, which can be construed in the light of expenses and benefits [33,34]. Particularly, the COR theory provides a systematic and overall framework for our research and allows us to understand how ST may affect SB while considering both resource-consuming and resource-generating processes.



The COR theory is widely used to explore the role of stress and emotional exhaustion [35,36]. It originally emerged as a stress theory and provides a new perspective for predicting employee behavior. The COR theory suggests that stress may occur when a person perceives that their resources are threatened or has experienced resource loss, and that individuals tend to conserve existing resources to prevent future resource threats or losses. In this study, we assume that mandatory ST activities may consume a vast array of individual resources, leading to high perceived RO. To cope with this subtype of role stress, individuals must use their available physical and psychological resources, which, if depleted, can lead to adverse consequences such as worse safety performance. To complicate matters, task-related setbacks during COVID-19 have adversely affected employees’ psychological states, which may also result in significant resource loss. Our study focuses on detrimental psychological factors to reflect resource consumption in the process of ST affecting SB. According to a key tenet of the COR theory, losing resources hurts individuals psychologically more than the benefits after gaining these resources [32]. Thus, individuals can take measures to preserve the remainder. The COR theory provides a useful tool for understanding resilience [37]. Resilience is defined as an individual resource to handle or overcome various adversities and perceived stress [38]. Research has increasingly focused on how resilience may alter mechanisms by which stressful experiences negatively affect psychological adverse outcomes [39]. Consequently, psychological resilience may act as a key protective psychological factor to modify resource depletion and allow people to cope with stress. Drawing on both resource-consuming and resource-generating processes, we explore the role of detrimental and protective psychological factors based on the COR theory.




2.2. The Mediating Function of Role Overload


RO occurs when job demands surpass the available resources [40]. One individual is often tasked with several duties in such a workplace. When workers believe there is a gap between their abilities and the expectations imposed on them, perceived RO will naturally arise. ST means the safety instructions and guidance that employees receive on the job. It is deemed as an effective means to facilitate employee compliance and reduce injuries [41]. According to the COR theory [42], workers who devote themselves to ST may deplete a vast array of resources, which makes it difficult for them to implement multiple tasks simultaneously. The sense of losing job control in one’s workplace may cause mental and physical stress for workers [43]. On-site stressors are an increasing concern for employees and managers [44,45]. We hypothesize that ST may serve as an environment-related stressor, thus causing workers to perceive RO.



Hypothesis 1.

ST is positively associated with RO.





The meta-analysis of previous studies finds that RO has a positive relationship with job stress, burnout, and turnover intention, while being negatively correlated with organizational commitment [46,47]. RO causes individuals to devote their efforts, energy, and resources to cope with excessive job demands, which affects their job engagement and reduces performance [48]. Moreover, evidence shows that role stress is negatively related to SB [49]. Employees who experience long-term RO may overdraw their physical and psychological resources to complete excessive task requirements [42]. RO may cause employees to fail to activate the compensation mechanism for resource loss, thus forming a “depletion spiral” of individual resources [48]. When RO is high, employees may have elevated levels of anxiety and dissatisfaction with work and life, which manifests as a lack of energy and capacity to commit themselves to work and a greater skepticism or denial of the organization’s arrangements for safety. Thus, it is harmful to workers’ psychological health and undermines SB performance levels. RO is a concept originating from the job demands–resources theory [44,50,51]. We use the concept of job hindrance to explain the relationship between RO and SB [52]. During COVID-19, frontline workers working in densely populated workplaces have been forced to implement onerous pandemic precautions. They perceive RO as a job hindrance and, therefore, are reluctant to complete specific tasks cautiously and safely. When individuals see the stressor as a hindrance rather than a challenge, it may boost negative emotions (such as disappointment and diffidence) and encourage individuals to take inappropriate measures, thus leading to worse performance.



Hypothesis 2.

RO is inversely associated with SB.





RO is affected by ST and impacts an individual’s SB. The theory of social cognition [53] indicates that human activities are interactively determined by three factors: individual behavior, psychological cognitive processes, and the external environment. Individual behavior is the result of external environment and internal detrimental psychological factors. Therefore, we expect that RO, an expression of individual internal psychological characteristics, acts as a mediator between ST and SB.



Hypothesis 3.

RO mediates the relationship between ST and SB.






2.3. The Moderating Role of COVID-19-Related Task Setbacks


The Centers for Disease Control and Prevention (CDC) [54] has recommended several measures to keep COVID-19 from spreading, e.g., washing hands frequently, wearing masks, implementing temperature monitoring, registration when entering and leaving workplaces, maintaining a safe social distance with others at work, and a combination of preparatory work and an isolation policy after resuming work. Although these time-consuming measures have played a certain protective role, they have disturbed the work routines and psychological states of workers. Based on the concept of goal disruption [55] and organizational constraints [56], Chong [26] defined COVID-19-related task setbacks as the task-related disruptions and inhibitions emerging from the pandemic situation. These may involve COVID-19 itself, related issues such as lockdown regulations and social distancing, or any issues that have arisen that did not exist before the pandemic. In light of the COR theory [42], COVID-19-related task setbacks consume significant emotional and physical resources and force individuals to respond adaptively. Workers in high-risk workplaces must adhere to the regulations recommended by the CDC and manage setbacks created by the pandemic, all while performing the original labor activities. To maintain the further loss of limited individual resources, workers often adopt negative behaviors such as avoidance, reducing effort, and other strategies to maintain their emotional resources. Therefore, COVID-19-related task setbacks may cause fluctuations in psychological pressure. After receiving the same ST, people with a higher perception of COVID-19-related task setbacks may experience greater RO. Consequently, the SB of workers will be affected. Thus, we posit that:



Hypothesis 4.

COVID-19-related task setbacks moderate the positive and direct relationship between ST and RO such that this relationship is more positive with increased COVID-19-related task setbacks than with decreased COVID-19-related task setbacks.





Hypothesis 5.

COVID-19-related task setbacks moderate the positive and indirect relationship between ST and SB (via RO) such that the indirect relationship will be less positive with increased COVID-19-related task setbacks than with decreased COVID-19-related task setbacks.






2.4. The Moderating Role of Psychological Resilience


Resilience originates from physical science, but psychological resilience, as a personality characteristic, means the capacity of recovering quickly from adversity in the face of various difficulties and challenges [57]. Divergences in individual characteristics will lead to them perceiving work pressures differently even when they are in the same working environment and facing the same workload as others, which will ultimately affect their safety performance [58]. Psychological resilience is defined as a dynamic process of positive adaptation under the circumstances of adversity, trauma, tragedy, and threats [59] (the American Psychological Association, 2012). Psychological resilience has a positive influence on individuals’ perception and response to stress in a difficult work environment [38]. Resilience enables people to tolerate a large amount of work, thus reducing the likelihood of running out of personal resources to perform their duties [60]. Rushton [61] found that resilience can also protect employees from emotional exhaustion.



When faced with the same situation and burden, some employees can manage it calmly without arrogance or rashness, while others feel restless. Employees with resilience may believe that they have adequate resources to manage the workload. Consequently, they are more likely to focus on their tasks without anxiety and can effectively cope with setbacks with extraordinary resilience. However, those with low resilience find it more difficult to manage negative feelings or distracting moods caused by stress [62]. The psychological resilience of frontline workers affects their perceived stress, resulting in divergent SB. Yet, few empirical studies have examined the protective role of psychological resilience on SB in high-risk industries [63]. Therefore, we explore the moderating role of psychological resilience.



Hypothesis 6.

Psychological resilience moderates the negative and direct relationship between RO and SB such that this relation is less negative (or even positive) at higher psychological resilience than at lower psychological resilience.





Hypothesis 7.

Psychological resilience moderates the positive and indirect relationship between ST and SB (via RO) such that the indirect relationship will be more positive at higher psychological resilience than at lower psychological resilience.





We then propose the conceptual model in our study (see Figure 1). T1, T2, and T3 represent three different phases of analysis, spaced apart by 21-day intervals.





3. Methodology


3.1. Participants and Procedure


We selected construction workers as an example because the workplaces of the construction industry are places with significant risk of injury or death [2]. We commenced by distributing preliminary questionnaires to workers from Chinese construction sites in Henan Province for a pre-investigation. Based on the feedback, we revised the questionnaire to clarify the wording. We launched the official inquiry in March 2021. Our target population mainly included construction workers from four provinces across China (Guangdong, Zhejiang, Hubei, and Henan Province) undergoing compulsory ST provided by their employers. We collected data at three time-points (i.e., T1, T2, and T3) in this study. Construction site environments are characterized by rapid changes and lengthy time span, in which the respondents may not guarantee their participation in all three rounds of surveys. Therefore, we conducted surveys with a 21-day interval after referring to previous studies [64,65]. Participants assessed ST and COVID-19-related task setbacks through the first self-report survey (T1). The ST interventions concerned safety-related knowledge, skills, and awareness. We assumed that the utility of the training may be affected by several psychological factors. Therefore, we measured the perceptions of RO and psychological resilience 21 days after training at T2. To validate the effectiveness of training, we conducted the third self-report survey at T3 to measure the SB of workers. We received 431 valid responses in T1. Further, we proceeded to send questionnaires to these 431 workers. In T2, 398 individuals participated; 33 individuals were not eligible (resigned from the construction site = 13; did not want to participate = 20). In T3, 367 individuals participated with a final valid response rate of 85.1%. Overall, 81.7% (n = 300) of workers were male, while the rest were female. The workers were mostly between the ages of 21 and 50. In terms of work experience, 76.8% of the workers (n = 282) had been in their current jobs for more than five years. Many possessed lower-level diplomas, whereas 21.6% (n = 79) possessed at least a bachelor’s degree.




3.2. Questionnaire Design


We used a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree) to assess the questions. We used the mean value to calculate the scale score for all multi-item scales.



3.2.1. Safety Training (T1)


Adapted from Neal et al. [66], Vredenburgh [67], Flin et al. [68], and Lu [69], this notion was measured by six items. Example items include “The company provides comprehensive and adequate safety training” and “The safety training program can help to enhance my safety knowledge.”




3.2.2. COVID-19-Related Task Setbacks (T1)


Chong [26] modified the adapted disruptive work events scale [55] to three items in the context of COVID-19. A sample item is “Today, something related to the COVID-19 situation disrupted me from my planned work goals.” A high score indicates that task setbacks caused by the pandemic have a strong influence on an individual.




3.2.3. Role Overload (T2)


We adopted a total of four measuring items from the studies of Schaubroeck et al. [70] and Beehr et al. [71]. An example item is “I have to do too many things at work”. A high score suggests that the individual perceives significant RO.




3.2.4. Psychological Resilience (T2)


We assessed psychological resilience using a six-item scale created by Luthans [72] which evaluates an individual’s tolerance for negative influences and capacity to actively accept change. High scores represent a person’s capacity for proactive adaptation to change.




3.2.5. Safety Behavior (T3)


We adopted the measurement items (seven items for compliance behavior and six for participation behavior) for SB from Griffin and Neal [73]. Two examples are “I utilize all essential safety equipment to accomplish my job” (compliance behavior) and “I go above and beyond to promote workplace safety” (participation behavior). A high score indicates that the participant is inclined to perform SBs.





3.3. Analysis Strategy


Before the formal survey, we analyzed the 127 effective pre-survey questionnaires and the results showed that the questionnaires had high reliability (Cronbach’s alphas = 0.976, F-statistic = 65.447, p < 0.01). As an indicator of the dependability of internal consistency, the threshold of Cronbach’s alpha is 0.70 [74]. We conducted a three-wave data analysis. First, we undertook descriptive analysis and reliability tests. Second, we performed confirmatory factor analyses (CFA) on our multi-item scales to determine convergent and discriminant validity and compute the indices to verify convergent validity. Additionally, the model fit was estimated using the maximum likelihood estimation. Finally, hypotheses were tested utilizing path analyses and moderated mediation analyses. The direct effects (H1 and H2), mediating effects (H3), and moderating effects (H4–H7) were tested sequentially. For the mediation and moderation analyses, we used the PROCESS macro of SPSS to construct 5000 bootstrap samples and 95% confidence intervals (CIs) with the bootstrapping technique [75,76]. It is noted that if a 95% bias-corrected CI excludes zero, the effect is significant [77].





4. Results


4.1. Reliability and Validity


In Table 1, we present descriptive statistics and correlations among variables. The Cronbach’s alpha values are all above 0.7 [74], which indicates high reliability. The results in Table 1 show that ST is significantly correlated with SB (r = 0.548, p < 0.01) and RO is correlated with ST (r = 0.235, p < 0.01) and SB (r = −0.280, p < 0.01). Thus, the correlation coefficient between each variable is significant and appropriate. For the controls, RO is related to work experience (r = 0.117, p < 0.05). However, no significant correlation is shown between other controls and the focal variables.



We then conducted CFA to test validity. Compared to alternative models, our hypothesized five-factor baseline model provided substantial improvement in fit indexes (see Table 2). Thus, our measurement model shows good structure validity.



We examined convergent validity by calculating standardized factor loading (SFL), composite reliability (CR), and average variance extracted (AVE) of the five focal variables. All SFL values in our analysis to demonstrate convergent validity range (0.601–0.986) were above the 0.50 value proposed by Hair et al. [78]. The range of CRs (0.889–0.989) was significantly higher than Fornell and Larcker’s critical threshold of 0.60 [79]. The range of AVE values (0. 729–0.959) exceeded the 0.50 value from Fornell and Larcker [79], indicating excellent explanatory power. The convergent validity of our measurements is, therefore, confirmed. The square root of AVE exceeded all correlations with any other variables in the measurement model, thus suggesting high discriminant validity. All indicators were statistically significant (p < 0.05), which suggests a well-structured measurement model [79]. The results indicate that our measurement model has a five-factor structure with high criterion-related convergent and discriminant validity.




4.2. Hypotheses Testing


We examined the moderated mediation model using PROCESS [75]. In Table 3, ST had a significantly positive effect on RO (B = 0.404, SE = 0.128, p < 0.01). RO had a significantly negative relationship with SB (B = −0.694, SE = 0.093, p < 0.001). Thus, Hypothesis 1 and 2 are supported.



We then examined the mediating role of RO using the bootstrapping method [75,76]. We used the indirect approach and replaced 5000 bootstrap samples from the total samples [80]. The indirect effect of ST on SB via RO was −0.024 (SE = 0.011, p < 0.001, 95% CI = [−0.042, −0.006]), which is significant as the CI excludes zero. Thus, Hypothesis 3 is supported.



For the direct moderating effects, in Table 3, we found that the interaction of ST and COVID-19-related task setbacks had a significant effect on RO (B = −0.101, SE = 0.046, p < 0.05), and the interaction of RO and psychological resilience had a significant effect on SB (B = −0.143, SE = 0.020, p < 0.001). To illustrate how each moderator affects the link between variables, the conditional effects for low (−1 SD) and high (+1 SD) levels were examined. ST had a significantly negative effect on RO for high levels of COVID-19 task setbacks (B = −0.089, SE = 0.130, p < 0.05, 95% CI = [−0.168, −0.010]) and was not related for low levels of COVID-19 task setbacks (B = 0.174, SE =0.063, p > 0.05, 95% CI = [−0.051, 0.399]). Hypothesis 4 is partially supported. We expected a more positive relationship between ST and RO for higher levels of COVID-19-related task setbacks. Surprisingly, Figure 2 illustrates how COVID-19-related task setbacks mitigated the effect of ST on RO. Figure 3 shows that RO had a significantly positive relationship with SB for high levels of psychological resilience (B = 0.192, SE = 0.030, p < 0.05, 95% CI = [0.133, 0.250]), and RO had no significant relationship with SB for low levels of psychological resilience (B = −0.021, SE = 0.023, p > 0.05, 95% CI = [−0.067, 0.024]). Thus, Hypothesis 6 is supported. The regression slopes are presented correspondingly in Figure 2 and Figure 3.



We then tested the indirect moderating effects. As shown in Table 4, we found no significant difference between high and low COVID-19-related task setbacks (difference = 0.023, 95% CI = [0.000, 0.046]), which indicated that the indirect effect of ST on SB via RO was not significantly moderated by the COVID-19-related task setbacks. Thus, Hypothesis 5 is unsupported. The effect of ST on SB via RO was 0.055 (SE = 0.023, p < 0.05, 95% CI = [0.012, 0.099]) at high levels and was −0.006 (SE = 0.006, p > 0.05, 95% CI = [−0.018, 0.005]) at low levels of psychological resilience as a moderator. Bootstrapping results revealed that there is a significant positive indirect effect at high levels but not at low levels of psychological resilience. Additionally, we found a significant difference in indirect effects (difference = 0.061, 95% CI = [0.016, 0.106]). In other words, psychological resilience improved the favorable effect of ST on SB via RO. Thus, Hypothesis 7 is supported.



In summary, the testing results for the hypotheses suggest that although ST activities can improve the SB of workers to some extent, they also place significantly negative psychological burdens (e.g., RO) on them. Workers who perceive RO are less likely to complete specific tasks, especially those associated with behavioral safety. Psychological resilience can mitigate the adverse effects of RO on the SB of workers. Surprisingly, contrary to our initial hypothesis, COVID-19-related task setbacks can weaken the positive association between ST and RO. Considering the moderating effect of psychological resilience, we believed COVID-19-related task setbacks would have had favorable effects on SB.





5. Discussion


We constructed a moderated mediation model to explore how ST influences SB through detrimental and protective psychological factors during the COVID-19 crisis. In the model, we examined RO as the mediator and COVID-19-related task setbacks and psychological resilience as the moderators. The COR theory provides us with a new perspective for understanding the dynamic resource changes in the process. ST is significantly and positively related to RO. COVID-19-related task setbacks alleviate the impact of ST on RO and are favorable for improving SB. Moreover, RO has a significant negative association with SB, and psychological resilience acting as the moderator can weaken the impact of RO on SB. In Table 5, we summarize the results.



5.1. Theoretical Implications


Our research makes several theoretical contributions. First, traditional research has predominantly considered ST positively and ignored the adverse psychological conditions it creates that jeopardize he SB of workers. Our study challenges this perspective by considering both detrimental and protective psychological factors and how they constrict or amplify the effect of ST. To our knowledge, this is one of the first studies to test how various psychological factors mediate and moderate the relationship between ST and SB empirically, especially during the COVID-19 crisis. Through the lens of the COR theory, we provide a holistic interpretation between ST and SB with the manipulation of psychological factors achieved by synthesizing resource-consuming and resource-generating processes in safety risk management. Our conceptual model emphasizes the resource-consuming mechanism by considering RO as the mediating variable and COVID-19-related task setbacks as the moderating variable. The psychological risk factors and threats in ST affecting SB may consume personal resources. Meanwhile, when viewed as an individual resource that can be enhanced, resilience plays a protective role against resource losses in the process, which is in line with the basic tenet of the COR theory. This study theoretically consolidates the importance of psychological factors in ST and enables us to develop more effective interventions to improve individuals’ SB and to control and prevent workplace accidents.



Second, we advance the existing body of knowledge on the relationship between ST and SB by bringing in the new perspective of employees’ psychological responses with consideration of the employees’ RO. While the important effect of ST on SB has already been pointed out, much of the evidence has been anecdotal or based on managers’ perceptions. This study provides theoretical support that RO plays a potentially important part in the relationship between ST and SB. The COR theory is introduced to interpret the positive relationship between ST and RO (H1). This sheds new light on ST research in the field of accident prevention. Our study also investigates how RO influences occupational SB (H2) by applying the job demands–resources perspective. Past research has been equivocal about whether the role of RO is favorable or unfavorable for safety performance [51,81,82,83], which brought uncertainty about occupation safety and health management in the workplace. To solve this equivocality, we innovatively consider the mediating part of RO (H3) between ST and SB to reveal it as a job hindrance and, thus, contribute to a deeper understanding and explanation of RO’s negative impact on frontline workers’ SB during the COVID-19 pandemic. Our findings confirm that workers who perceive RO may feel more restrained and then consciously decrease their level of safe behavior.



Third, we offer a novel and distinct explanation for COVID-19-related task setbacks to mitigate adverse effects of ST on RO, that is, when COVID-19-related task setbacks increased, the impact of ST on RO was not worsened but alleviated. The concept of COVID-19-related task setbacks was integrated from goal disruption [55] and organizational constraints [56]. Organizational constraints have been categorized as hindrance stressors in the workplace [51,81,82,83]. The majority of research studies conducted in this area state that detrimental psychological factors tend to trigger adverse job performance, which is consistent with our hypothesis. Surprisingly, the empirical result is contrary to our hypothesis and most research, which can be explained by the COR theory. When employees are exposed to pressures, their investment (in terms of energy and time) in their occupation decreases [58]. Owing to energy or time limitations, people may focus only on completing the required job, while ignoring tasks that are beyond their abilities. This result is consistent with the finding of perceived RO reduction. It is also stated that individuals dedicate themselves to mitigating resource losses and acquiring new resources by participating in investment activities [42]. Liu [84] used the COR theory to explain the motivational path of negative emotions in helping behavior in the workplace. Helping behavior is “voluntarily helping others with, or preventing the occurrence of, work-related problems” (Ahmed et al., 2019) [85]. For example, a person may conduct helping behavior to obtain resources through reciprocity [86]. The resources are not necessarily physical but can be psychological (such as optimism and feeling of value to others) or social (such as friendship and seeking help from others) [86]. Since construction workers work and live with colleagues in a relatively closed environment, relationships among team members are close. Motivated by the authentic intention to help the organization achieve goals, workers may help co-workers trapped in COVID-19-related task setbacks. The individual’s perceived RO will be reduced accordingly. Here, our study provides a different perspective to recognize task setbacks. In other words, COVID-19-related task setbacks can weaken the connection between ST and RO, which is consistent with the experimental result.



Finally, this study provides substance to research and practice for occupational safety by introducing psychological resilience as a protective psychological factor against stress (e.g., RO). Bardoel et al. [37] considered psychological resilience to be a significant resource for people. However, there are individual differences in how employees perceive stress [87]. When facing difficulties or adversities, psychological resilience is a coping strategy. Investigating how psychological resilience can help reduce the effect of RO on individuals’ SB is of great value. Additionally, the interaction of RO and psychological resilience has been mostly neglected in previous studies of SB. This paper fills this research gap to a certain extent by considering the interaction of RO and psychological resilience. Our findings show that psychological resilience contributes to improved job performance and spontaneously attenuates the influence of RO on SB. Employees with high resilience may mitigate or eliminate more workplace stress than those with low resilience. Psychological resilience enables employees to adjust to new work situations and handle RO, thus mitigating the negative influence of RO on safety outcomes.




5.2. Practical Implications


This research holds meaningful implications for practice. First, effective ST can help workers to have a good grasp of safety knowledge and skills, enable them to identify dangers in the workplace, and help eliminate unsafe behaviors. Therefore, managers should take measures to improve the level of ST in the workplace. Possible measures include focusing on the characteristics of frontline workers and their psychological conditions that make it difficult for them to accept theoretical knowledge and innovating new methods to improve the efficiency and quality of education and training. For example, introducing animation-style video teaching materials can be lively and effective. This method deeply roots safety knowledge in the hearts of the people; the use of dynamic, real, and simulated visualized operation demonstrations is used to comprehensively promote experiential safety education. Therefore, a good level of safety education and training is an important part of safe workplace production in the pandemic.



To prevent RO from becoming an antecedent hindrance that undermines employee SB, managers should clarify each employee’s job responsibilities to avoid putting them in a bad psychological state of work overload. Managers should set clear work goals for workers, enabling them to understand the roles, tasks, and rewards. Open communication channels can also be set up to allow employees to reflect on their real stress to eliminate job hindrances caused by RO. Considering the duality of RO, management structures should investigate the link between role pressure and SB before deciding whether to enhance or decrease employee role pressure. By establishing clearer goals, expectations, and evaluation criteria, the ambiguity of roles can be reduced.



Additionally, management should be committed to promoting the mental health of employees and cultivating their psychological resilience by attending to the buffering effect of psychological resilience, which enhances the positive impact of ST on role pressure and SB. Workers in harsh environments need to keep calm during work, consciously abide by safety regulations, and complete tasks safely. According to this study’s empirical research, high resilience reduces the impact of negative emotions on safety performance for construction workers. To increase workers’ resilience, management should pay attention to the doubts they have experienced in practice, the reflections and breakthroughs experienced after the event, and hold experience-sharing activities. These activities not only help workers learn from local and temporary mistakes, but also allow them to take criticism more openly, thereby realizing occupational safety, health, and well-being.




5.3. Limitations and Future Research


Our research has several potential limitations. First, this study relies on a single questionnaire with self-reported data, causing common method bias. To alleviate common method variance, we suggest that future investigations collect data from multiple sources (e.g., from the objective perspectives of managers to evaluate workers’ SB) to verify the relationships revealed in our research. Second, this study proves the specific influencing mechanism of ST on behavior via RO, which warrants future investigation. Further research should be conducted to produce an integrated multi-factor model that incorporates additional organizational (e.g., safety climate) and individual indicators (e.g., safety leadership). Third, we proved the possibility of RO serving as a job hindrance in a certain work context. Future research should attempt to probe the potential effect of RO on safety performance. Furthermore, besides the moderators and mediators in our study, there may be motivational, behavioral, cognitive, and physiological adjustment factors that can influence specific stressor-stress-behavior relationships, such as emotional tension and job dissatisfaction.





6. Conclusions


Our research demonstrates the intrinsic mechanism between ST and SB with detrimental and protective psychological factors based on the COR theory. Notably, it shifts the focus of previous literature from positive effects to the possible psychological risks and hazards caused by ST. Results indicate that ST negatively affects SB via RO. Furthermore, RO serves as a job hindrance in this process. Additionally, COVID-19-related task setbacks can weaken the positive effect of ST on RO, and psychological resilience alleviates the negative effect of RO on SB. This study contributes to a theoretical account of the inherent mechanism of SB by emphasizing the psychological factors which can be used to effectively improve occupational safety. Based on these findings, we recommend that managers provide psychological health services to monitor workers’ RO and promote their psychological resilience to prevent possible psychological risk factors from diminishing the effectiveness of ST on SB improvement.







Author Contributions


Conceptualization, X.N. and C.W. (Chunlin Wu); methodology, X.N.; software, C.W. (Chunlin Wu); validation, T.L. and C.W. (Chao Wang); formal analysis, J.H.; investigation, X.N.; resources, C.W. (Chunlin Wu); data curation, J.H.; writing—original draft preparation, J.H.; writing—review and editing, X.N. and C.W. (Chao Wang); visualization, T.L.; supervision, C.W. (Chunlin Wu); project administration, X.N.; funding acquisition, X.N. and C.W. (Chunlin Wu). All authors have read and agreed to the published version of the manuscript.




Funding


This work was supported by the National Natural Science Foundation of China (Grant Nos. 72171014, 71971045, and 71801007), MOE (Ministry of Education of China) Project of Humanities and Social Sciences (Grant No. 18YJCZH188), and Fundamental Research Funds for the Central Universities (Grant No. YWF-21-BJ-W-225).




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki and approved by the Institutional Review Board of Dongbei University of Finance and Economics (protocol code 2021001 and date of approval 15 January 2021).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The data that support the findings of this study are available from the corresponding author upon reasonable request.




Acknowledgments


The authors would like to thank all the participants from the construction projects for their contribution to this study.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Christian, M.S.; Bradley, J.C.; Wallace, J.C.; Burke, M.J. Workplace safety: A meta-analysis of the roles of person and situation factors. J. Appl. Psychol. 2009, 94, 1103–1127. [Google Scholar] [CrossRef]

	



Basahel, A.M. Safety leadership, safety attitudes, safety knowledge and motivation toward safety-related behaviors in electrical substation construction projects. Int. J. Environ. Res. Public Health 2021, 18, 4196. [Google Scholar] [CrossRef] [PubMed]

	



Wang, X.; Zhang, C.; Deng, J.; Su, C.; Gao, Z. Analysis of factors influencing miners’ unsafe behavior in intelligent miners using a novel hybrid MCDM model. Int. J. Environ. Res. Public Health 2022, 19, 7368. [Google Scholar] [CrossRef] [PubMed]

	



Ye, G.; Yue, H.; Yang, J.; Li, H.; Xiang, Q.; Fu, Y.; Cui, C. Understanding the sociocognitive process of construction workers’ unsafe behaviors: An agent-based modeling approach. Int. J. Environ. Res. Public Health 2020, 17, 1588. [Google Scholar] [CrossRef]

	



Ministry of Emergency Management of the People’s Republic of China. Press Conference of the Ministry of Emergency Management, P.R.C. in July 2022. Available online: https://www.mem.gov.cn/xw/xwfbh/2022n7y21rxwfbh/ (accessed on 24 August 2022).

	



Occupational Safety and Health Administration. OSHA’s Mission. Available online: https://www.osha.gov/aboutosha (accessed on 14 August 2021).

	



Song, Y.; Wang, J.; Liu, D.; Guo, F. Study of occupational safety risks in prefabricated building hoisting construction based on HFACS-PH and SEM. Int. J. Environ. Res. Public Health 2022, 19, 1550. [Google Scholar] [CrossRef] [PubMed]

	



Xia, N.; Xie, Q.; Griffin, M.A.; Ye, G.; Yuan, J. Antecedents of safety behavior in construction: A literature review and an integrated conceptual framework. Accid. Anal. Prev. 2020, 148, 105834. [Google Scholar] [CrossRef] [PubMed]

	



Guo, F.; Wang, J.; Liu, D.; Song, Y. Evolutionary process of promoting construction safety education to avoid construction safety accidents in China. Int. J. Environ. Res. Public Health 2021, 18, 10392. [Google Scholar] [CrossRef] [PubMed]

	



Peiró, J.M.; Nielsen, K.; Latorre, F.; Shepherd, R.; Vignoli, M. Safety training for migrant workers in the construction industry: A systematic review and future research agenda. J. Occup. Health Psychol. 2020, 25, 275. [Google Scholar] [CrossRef]

	



Freitas, A.C.; Silva, S.A.; Santos, C.M. Safety training transfer: The roles of coworkers, supervisors, safety professionals, and felt responsibility. J. Occup. Health Psychol. 2019, 24, 92–107. [Google Scholar] [CrossRef]

	



Loosemore, M.; Malouf, N. Safety training and positive safety attitude formation in the Australian construction industry. Saf. Sci. 2019, 113, 233–243. [Google Scholar] [CrossRef]

	



Sawacha, E.; Naoum, S.; Fong, D. Factors affecting safety performance on construction sites. Int. J. Proj. Manag. 1999, 17, 309–315. [Google Scholar] [CrossRef]

	



Xu, S.; Zhang, M.; Hou, L. Formulating a learner model for evaluating construction workers’ learning ability during safety training. Saf. Sci. 2019, 116, 97–107. [Google Scholar] [CrossRef]

	



Newaz, M.T.; Davis, P.; Jefferies, M.; Pillay, M. The psychological contract: A missing link between safety climate and safety behaviour on construction sites. Saf. Sci. 2019, 112, 9–17. [Google Scholar] [CrossRef]

	



Griffin, M.A.; 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, 347–358. [Google Scholar] [CrossRef]

	



Clarke, S. The relationship between safety climate and safety performance: A meta-analytic review. J. Occup. Health Psychol. 2006, 11, 315–327. [Google Scholar] [CrossRef]

	



Vinodkumar, M.N.; Bhasi, M. Safety climate factors and its relationship with accidents and personal attributes in the chemical industry. Saf. Sci. 2009, 47, 659–667. [Google Scholar] [CrossRef]

	



Bayram, M. Factors affecting employee safety productivity: An empirical study in an OHSAS 18001-certified organization. Int. J. Occup. Saf. Ergo. 2020, 28, 139–152. [Google Scholar] [CrossRef]

	



Herno Della, R.; Lirn, T.; Shang, K. The study of safety behavior in ferry transport. Saf. Sci. 2020, 131, 104912. [Google Scholar] [CrossRef]

	



Leung, M.Y.; Liang, Q.; Olomolaiye, P. Impact of job stressors and stress on the safety behavior and accidents of construction workers. J. Manage. Eng. 2016, 32, 4015019. [Google Scholar] [CrossRef]

	



Gracia, F.J.; Martínez-Córcoles, M. Understanding risky behaviours in nuclear facilities: The impact of role stressors. Saf. Sci. 2018, 104, 135–143. [Google Scholar] [CrossRef]

	



Yang, J.; Ye, G.; Xiang, Q.; Kim, M.; Liu, Q.; Yue, H. Insights into the mechanism of construction workers’ unsafe behaviors from an individual perspective. Saf. Sci. 2021, 133, 105004. [Google Scholar] [CrossRef]

	



Kornilaki, E.N. The psychological effect of COVID-19 quarantine on Greek young adults: Risk factors and the protective role of daily routine and altruism. Int. J. Psychol. 2021, 57, 33–42. [Google Scholar] [CrossRef]

	



Kao, K.; Spitzmueller, C.; Cigularov, K.; Wu, H. Linking insomnia to workplace injuries: A moderated mediation model of supervisor safety priority and safety behavior. J. Occup. Health Psychol. 2016, 21, 91–104. [Google Scholar] [CrossRef] [PubMed]

	



Chong, S.; Huang, Y.; Chang, C.D. Supporting interdependent telework employees: A moderated-mediation model linking daily COVID-19 task setbacks to next-day work withdrawal. J. Appl. Psychol. 2020, 105, 1408–1422. [Google Scholar] [CrossRef] [PubMed]

	



Robinson, E.; Daly, M. Explaining the rise and fall of psychological distress during the COVID-19 crisis in the United States: Longitudinal evidence from the Understanding America Study. Brit. J. Health Psychol. 2021, 26, 570–587. [Google Scholar] [CrossRef]

	



Fiabane, E.; Gabanelli, P.; La Rovere, M.T.; Tremoli, E.; Pistarini, C.; Gorini, A. Psychological and work-related factors associated with emotional exhaustion among healthcare professionals during the COVID-19 outbreak in Italian hospitals. Nurs. Health Sci. 2021, 23, 670–675. [Google Scholar] [CrossRef]

	



Petzold, M.B.; Bendau, A.; Plag, J.; Pyrkosch, L.; Mascarell Maricic, L.; Betzler, F.; Rogoll, J.; Große, J.; Ströhle, A. Risk, resilience, psychological distress, and anxiety at the beginning of the COVID-19 pandemic in Germany. Brain Behav. 2020, 10, e1745. [Google Scholar] [CrossRef]

	



Bardoel, E.A.; Pettit, T.M.; De Cieri, H.; McMillan, L. Employee resilience: An emerging challenge for HRM. Asia Pac. J. Hum. Resou. 2014, 52, 279–297. [Google Scholar] [CrossRef]

	



Hobfoll, S.E. Conservation of resources: A new attempt at conceptualizing stress. Am. Psychol. 1989, 44, 513. [Google Scholar] [CrossRef]

	



Halbesleben, J.R.B.; Neveu, J.; Paustian-Underdahl, S.C.; Westman, M. Getting to the “COR”: Understanding the Role of Resources in Conservation of Resources Theory. J. Manag. 2014, 40, 1334–1364. [Google Scholar] [CrossRef]

	



Koopman, J.; Lanaj, K.; Scott, B.A. Integrating the Bright and Dark Sides of OCB: A Daily Investigation of the Benefits and Costs of Helping Others. Acad. Manag. J. 2016, 59, 414–435. [Google Scholar] [CrossRef]

	



Ng, T.W.H.; Feldman, D.C. Employee voice behavior: A meta-analytic test of the conservation of resources framework. J. Organ. Behav. 2012, 33, 216–234. [Google Scholar] [CrossRef]

	



Demerouti, E.; Bakker, A.B.; Nachreiner, F.; Schaufeli, W.B. The job demands-resources model of burnout. J. Appl. Psychol. 2001, 86, 499. [Google Scholar] [CrossRef]

	



Nahrgang, J.D.; Morgeson, F.P.; Hofmann, D.A. 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, 71–94. [Google Scholar] [CrossRef] [PubMed]

	



Bardoel, E.A.; Drago, R.; Raetze, S.; Duchek, S.; Maynard, M.T.; Kirkman, B.L. Acceptance and Strategic Resilience: An Application of Conservation of Resources Theory. Group Organ. Manag. 2021, 46, 657–691. [Google Scholar] [CrossRef]

	



Shatté, A.; Perlman, A.; Smith, B.; Lynch, W.D. The positive effect of resilience on stress and business outcomes in difficult work environments. J. Occup. Environ. Med. 2017, 59, 135–140. [Google Scholar] [CrossRef]

	



Ye, Z.; Yang, X.; Zeng, C.; Wang, Y.; Shen, Z.; Li, X.; Lin, D. Resilience, Social Support, and Coping as Mediators between COVID-19-related Stressful Experiences and Acute Stress Disorder among College Students in China. Appl. Psychol. Health Well-Being 2020, 12, 1074–1094. [Google Scholar] [CrossRef]

	



Goolsby, J.R. A theory of role stress in boundary spanning positions of marketing organizations. J. Acad. Market. Sci. 1992, 20, 155–164. [Google Scholar] [CrossRef]

	



Hinze, J.; Harrison, C. Safety programs in large construction firms. J. Constr. Div. 1981, 107, 455–467. [Google Scholar] [CrossRef]

	



Hobfoll, S.E.; Shirom, A.; Golembiewski, R. Conservation of resources theory. In Handbook of Organizational Behavior; Golembiewski, R.T., Ed.; Marcel Dekker: New York, NY, USA, 2001; pp. 57–80. [Google Scholar]

	



Cheng, Y.; Chen, C.W.; Chen, C.J.; Chiang, T.L. Job insecurity and its association with health among employees in the Taiwanese general population. Soc. Sci. Med. 2005, 61, 41–52. [Google Scholar] [CrossRef]

	



Lin, M.; Ling, Q. Is role stress always harmful? Differentiating role overload and role ambiguity in the challenge-hindrance stressors framework. Tour. Manag. 2018, 68, 355–366. [Google Scholar] [CrossRef]

	



Wallace, J.C.; Edwards, B.D.; Arnold, T.; Frazier, M.L.; Finch, D.M. Work stressors, role-based performance, and the moderating influence of organizational support. J. Appl. Psychol. 2009, 94, 254. [Google Scholar] [CrossRef] [PubMed]

	



Wu, G.; Hu, Z.; Zheng, J. Role Stress, Job Burnout, and Job Performance in Construction Project Managers: The Moderating Role of Career Calling. Int. J. Environ. Res. Public Health 2019, 16, 2394. [Google Scholar] [CrossRef]

	



Fernández-Muñiz, B.; Montes-Peón, J.M.; Vázquez-Ordás, C.J. Safety climate in OHSAS 18001-certified organisations: Antecedents and consequences of safety behaviour. Accid. Anal. Prev. 2012, 45, 745–758. [Google Scholar] [CrossRef]

	



Brown, S.P.; Jones, E.; Leigh, T.W. The Attenuating Effect of Role Overload on Relationships Linking Self-Efficacy and Goal Level to Work Performance. J. Appl. Psychol. 2005, 90, 972–979. [Google Scholar] [CrossRef]

	



Smit, N.W.; De Beer, L.T.; Pienaar, J. Work stressors, job insecurity, union support, job satisfaction and safety outcomes within the iron ore mining environment. SA J. Hum. Resour. Manage. 2016, 14, 1–13. [Google Scholar] [CrossRef]

	



Eatough, E.M.; Chang, C.; Miloslavic, S.A.; Johnson, R.E. Relationships of role stressors with organizational citizenship behavior: A meta-analysis. J. Appl. Psychol. 2011, 96, 619–632. [Google Scholar] [CrossRef] [PubMed]

	



Gilboa, S.; Shirom, A.; Fried, Y.; Cooper, C. A meta-analysis of work demand stressors and job performance: Examining main and moderating effects. Pers. Psychol. 2008, 61, 227–271. [Google Scholar] [CrossRef]

	



Bakker, A.B.; Demerouti, E. Job demands–resources theory: Taking stock and looking forward. J. Occup. Health Psychol. 2017, 22, 273–285. [Google Scholar] [CrossRef]

	



Bandura, A. Social cognitive theory: An agentic perspective. Annu. Rev. Psychol. 2001, 52, 1–26. [Google Scholar] [CrossRef]

	



Centers for Disease Control and Prevention. Workplace Prevention Strategies. Available online: https://www.cdc.gov/coronavirus/2019-ncov/community/workplaces-businesses/index.html (accessed on 14 August 2021).

	



Zohar, D. When things go wrong: The effect of daily work hassles on effort, exertion and negative mood. J. Occup. Organ. Psychol. 1999, 72, 265–283. [Google Scholar] [CrossRef]

	



Pindek, S.; Spector, P.E. Organizational constraints: A meta-analysis of a major stressor. Work Stress 2016, 30, 7–25. [Google Scholar] [CrossRef]

	



Barthélemy, E.J.; Thango, N.S.; Höhne, J.; Lippa, L.; Kolias, A.; Germano, I.M. Resilience in the Face of the COVID-19 Pandemic: How to Bend and not Break. World Neurosurg. 2021, 146, 280–284. [Google Scholar] [CrossRef] [PubMed]

	



Wang, D.; Wang, X.; Xia, N. How safety-related stress affects workers’ safety behavior: The moderating role of psychological capital. Saf. Sci. 2018, 103, 247–259. [Google Scholar] [CrossRef]

	



American Psychological Association. Building Your Resilience. Available online: https://www.apa.org/topics/resilience (accessed on 8 July 2021).

	



Kimura, T.; Bande, B.; Fernandez-Ferrin, P. Work overload and intimidation: The moderating role of resilience. Eur. Manag. J. 2018, 36, 736–745. [Google Scholar] [CrossRef]

	



Rushton, C.H.; Batcheller, J.; Schroeder, K.; Donohue, P. Burnout and Resilience Among Nurses Practicing in High-Intensity Settings. Am. J. Crit. Care. 2015, 24, 412–420. [Google Scholar] [CrossRef]

	



Dumont, M.; Provost, M.A. Resilience in adolescents: Protective role of social support, coping strategies, self-esteem, and social activities on experience of stress and depression. J. Youth Adolesc. 1999, 28, 343. [Google Scholar] [CrossRef]

	



Chen, C.F.; Chen, S.C. Measuring the effects of Safety Management System practices, morality leadership and self-efficacy on pilots’ safety behaviors: Safety motivation as a mediator. Saf. Sci. 2014, 62, 376–385. [Google Scholar] [CrossRef]

	



Serban, A.; Yammarino, F.J.; Dionne, S.D.; Kahai, S.S.; Hao, C.; McHugh, K.A.; Sotak, K.L.; Mushore, A.B.R.; Friedrich, T.L.; Peterson, D.R. Leadership emergence in face-to-face and virtual teams: A multi-level model with agent-based simulations, quasi-experimental and experimental tests. Leadersh. Q. 2015, 26, 402–418. [Google Scholar] [CrossRef]

	



Wu, C.; Yao, H.; Ning, X.; Wang, L. Emergence of Informal Safety Leadership: A Social–Cognitive Process for Accident Prevention. Prod. Oper. Manag. 2021, 30, 4288–4305. [Google Scholar] [CrossRef]

	



Neal, A.; Griffin, M.A.; Hart, P.M. The impact of organizational climate on safety climate and individual behavior. Saf. Sci. 2000, 34, 99–109. [Google Scholar] [CrossRef]

	



Vredenburgh, A.G. Organizational safety: Which management practices are most effective in reducing employee injury rates? J. Saf. Res. 2002, 33, 259–276. [Google Scholar] [CrossRef]

	



Flin, R.; Burns, C.; Mearns, K.; Yule, S.; Robertson, E.M. Measuring safety climate in health care. Bmj Qual. Saf. 2006, 15, 109–115. [Google Scholar] [CrossRef] [PubMed]

	



Lu, C.S.; Tsai, C.L. The effect of safety climate on seafarers’ safety behaviors in container shipping. Accid. Anal. Prev. 2010, 42, 1999–2006. [Google Scholar] [CrossRef]

	



Schaubroeck, J.; Cotton, J.L.; Jennings, K.R. Antecedents and consequences of role stress: A covariance structure analysis. J. Organ. Behav. 2010, 10, 35–58. [Google Scholar] [CrossRef]

	



Beehr, T.A.; Walsh, J.T.; Taber, T.D. Relationships of stress to individually and organizationally valued states: Higher order needs as a moderator. J. Appl. Psychol. 1976, 61, 41–47. [Google Scholar] [CrossRef]

	



Luthans, F.; Avey, J.B.; Avolio, B.J.; Norman, S.M.; Combs, G.M. Psychological capital development: Toward a micro-intervention. J. Organ. Behav. 2006, 27, 387–393. [Google Scholar] [CrossRef]

	



Neal, A.; Griffin, M.A. 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, 946–953. [Google Scholar] [CrossRef]

	



Rust, J.; Golombok, S. Modern Psychometrics: The Science of Psychological Assessment; Routledge: London, UK, 1989; pp. 154–196. [Google Scholar]

	



Hayes, A.F. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach; Guilford Publications: New York, NY, USA, 2017; p. 26. [Google Scholar]

	



Preacher, K.J.; Rucker, D.D.; Hayes, A.F. Addressing moderated mediation hypotheses: Theory, methods, and prescriptions. Multivar. Behav. Res. 2007, 42, 185–227. [Google Scholar] [CrossRef]

	



Preacher, K.J.; Hayes, A.F. SPSS and SAS procedures for estimating indirect effects in simple mediation models. Behav. Res. Methods Instrum. Comput. 2004, 36, 717–731. [Google Scholar] [CrossRef]

	



Hair, J.F.; Gabriel, M.; Patel, V. AMOS Covariance-Based Structural Equation Modeling (CB-SEM): Guidelines on its Application as a Marketing Research Tool. Soc. Sci. Electron. Publ. 2015, 13, 44–55. [Google Scholar] [CrossRef]

	



Fornell, C.; Larcker, D.F. Structural Equation Models with Unobservable Variables and Measurement Error: Algebra and Statistics. J. Mark. Res. 1981, 18, 382–388. [Google Scholar] [CrossRef]

	



Shrout, P.E.; Bolger, N. Mediation in experimental and nonexperimental studies: New procedures and recommendations. Psychol. Methods 2002, 7, 422. [Google Scholar] [CrossRef]

	



Boswell, W.R.; Olson-Buchanan, J.B.; LePine, M.A. Relations between stress and work outcomes: The role of felt challenge, job control, and psychological strain. J. Vocat. Behav. 2004, 64, 165–181. [Google Scholar] [CrossRef]

	



Hoffmann, D.A.; Stetzer, A. A cross-level investigation of factors influencing unsafe behaviors and accidents. Pers. Psychol. 1996, 49, 307–339. [Google Scholar] [CrossRef]

	



LePine, J.A.; Podsakoff, N.P.; LePine, M.A. A meta-analytic test of the challenge stressor–hindrance stressor framework: An explanation for inconsistent relationships among stressors and performance. Acad. Manag. J. 2005, 48, 764–775. [Google Scholar] [CrossRef]

	



Liu, Y.; He, H.; Zhu, W. Motivational analyses of the relationship between negative affectivity and workplace helping behaviors: A Conservation of Resources perspective. J. Bus. Res. 2020, 108, 362–374. [Google Scholar] [CrossRef]

	



Ahmed, A.; Arshad, M.A.; Mahmood, A.; Akhtar, S. The influence of spiritual values on employee’s helping behavior: The moderating role of Islamic work ethic. J. Manag. Spiritual. Relig. 2019, 16, 235–263. [Google Scholar] [CrossRef]

	



Halbesleben, J.R.B.; Bowler, W.M. Emotional exhaustion and job performance: The mediating role of motivation. J. Appl. Psychol. 2007, 92, 93. [Google Scholar] [CrossRef]

	



Wu, Y. Job stress and job performance among employees in the Taiwanese finance sector: The role of emotional intelligence. So. Behav. Personal. J. 2011, 39, 21–31. [Google Scholar] [CrossRef]








[image: Ijerph 19 10951 g001 550] 





Figure 1. The proposed conceptual model. 
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Figure 2. Moderating effect of COVID-19-related task setbacks on the relationship between safety training and role overload. 
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Figure 3. Moderating effect of psychological resilience on the relationship between role overload and safety behavior. 
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Table 1. Descriptive statistics and correlations among variables.






Table 1. Descriptive statistics and correlations among variables.





	
Variables

	
M

	
SD

	
Correlations




	
1

	
2

	
3

	
4

	
5

	
6

	
7

	
8

	
9

	
10






	
1. Gender (T1)

	
1.180

	
0.387

	
1

	

	

	

	

	

	

	

	

	




	
2. Age (T1)

	
3.170

	
0.949

	
−0.069

	
1

	

	

	

	

	

	

	

	




	
3. Education (T1)

	
3.650

	
0.936

	
0.184 **

	
−0.377 **

	
1

	

	

	

	

	

	

	




	
4. Work position (T1)

	
1.400

	
0.593

	
0.051

	
0.182 **

	
0.258 **

	
1

	

	

	

	

	

	




	
5. Work experience (T1)

	
2.460

	
1.280

	
−0.101

	
0.595 **

	
−0.012

	
0.269 **

	
1

	

	

	

	

	




	
6. SB (T3)

	
4.609

	
0.937

	
−0.019

	
−0.015

	
0.050

	
−0.018

	
0.005

	
(0.989)

	

	

	

	




	
7. ST (T1)

	
4.521

	
0.996

	
0.011

	
−0.005

	
0.056

	
−0.032

	
0.003

	
0.548 **

	
(0.982)

	

	

	




	
8. RO (T2)

	
3.610

	
1.105

	
−0.013

	
0.043

	
0.064

	
0.095

	
0.117 *

	
−0.280 **

	
0.235 **

	
(0.877)

	

	




	
9. TS (T1)

	
3.588

	
1.303

	
0.035

	
0.057

	
−0.060

	
−0.044

	
0.029

	
0.346 **

	
0.363 **

	
0.335 **

	
(0.869)

	




	
10. PR (T2)

	
4.460

	
0.967

	
−0.043

	
0.047

	
0.038

	
0.014

	
0.067

	
0.550 **

	
0.508 **

	
0.285 **

	
0.391 **

	
(0.971)








N = 367. M = means, SD = standard deviations. SB = safety behavior, ST = safety training, RO = role overload, TS = COVID-19-related task setbacks, PR = psychological resilience. Cronbach’s alphas are in parentheses along the diagonal. * p < 0.05, ** p < 0.01.
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Table 2. Results of confirmatory factor analysis.
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	Models
	Variable Combination Approaches
	χ2
	df
	χ2/df
	CFI
	TLI
	SRMR
	RMSEA





	Five-factor model
	ST, RO, TS, PR, SB
	738.716 *
	242
	3.053
	0.915
	0.903
	0.062
	0.079



	Four-factor model
	ST, RO, TS + PR, SB
	955.244 *
	246
	4.017
	0.878
	0.863
	0.086
	0.094



	Three-factor model
	ST, RO + TS + PR, SB
	1139.386 *
	249
	4.576
	0.847
	0.830
	0.091
	0.104



	Two-factor model
	ST + RO + TS + PR, SB
	1680.240 *
	251
	6.694
	0.754
	0.730
	0.101
	0.132



	One-factor model
	ST + RO + TS + PR + SB
	1902.569 *
	252
	7.550
	0.716
	0.689
	0.094
	0.141







CFI = comparative fit index, TLI = Tucker–Lewis index, SRMR = standardized root mean square residual, RMSEA = root mean square error of approximation. SB = safety behavior, ST = safety training, RO = role overload, TS = COVID-19-related task setbacks, PR = psychological resilience. * p < 0.05.
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Table 3. Results of the moderated mediation model.
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Predictors

	
RO

	
SB




	
B (SE)

	
B (SE)






	
Independent variable

	

	




	
ST

	
0.404 (0.128) **

	
0.419 (0.039) ***




	
Mediating variable

	

	




	
RO

	
—

	
−0.694 (0.093) ***




	
Moderating variable

	

	




	
TS

	
0.724 (0.220) **

	
—




	
PR

	
—

	
0.836 (0.067) ***




	
Interactive effects

	

	




	
ST × TS

	
−0.101 (0.046) *

	
—




	
RO × PR

	
—

	
−0.143 (0.020) ***




	
Control variable

	

	




	
Age

	
−0.031 (0.087)

	
−0.052 (0.034)




	
Education level

	
0.028 (0.074)

	
−0.014 (0.029)




	
Position

	
0.190 (0.107)

	
−0.010 (0.042)




	
Work experience

	
0.073 (0.059)

	
0.025 (0.023)




	
Constant

	
0.424 (0.668)

	
−1.010 (0.301) ***




	
Model summary

	
R2 = 0.170

	
R2 = 0.814




	

	
F = 9.387 ***

	
F = 174.726 ***








N = 367. SB = safety behavior, ST = safety training, RO = role overload, TS = COVID-19-related task setbacks, PR = psychological resilience. * p < 0.05, ** p < 0.01, *** p < 0.001.
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Table 4. Summary of indirect effects.
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Conditions

	
Effects

	
SE

	
Boot LLCI

	
Boot ULCI






	
Moderating role of COVID-19-related task setbacks with CIs




	
Indirect paths: ST→RO→SB (corresponding to H5)




	
High TS (+1 SD)

	
0.015 *

	
0.007

	
0.002

	
0.031




	
Low TS (−1 SD)

	
−0.008

	
0.010

	
−0.027

	
0.014




	
Difference

	
0.023

	
0.012

	
0.000

	
0.046




	
Moderating role of psychological resilience with CIs




	
Indirect paths: ST→RO→SB (corresponding to H7)




	
High PR (+1 SD)

	
0.055 *

	
0.023

	
0.012

	
0.099




	
Low PR (−1 SD)

	
−0.006

	
0.006

	
−0.018

	
0.005




	
Difference

	
0.061 *

	
0.024

	
0.016

	
0.106








N = 367. Bootstrap sample size = 5000. CIs = confidence intervals; LLCI = 95% bias-corrected lower limit confidence interval; ULCI = 95% bias-corrected upper limit confidence interval. SB = safety behavior, ST = safety training, RO = role overload. * p < 0.05.
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Table 5. Summary of results.
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	Codes
	Model Hypotheses
	Results
	Implications





	H1
	ST is positively associated with RO.
	Supported
	ST increases RO.



	H2
	RO is inversely associated with SB.
	Supported
	RO could hold up SB.



	H3
	RO mediates the relationship between ST and SB.
	Supported
	ST can predict SB via RO.



	H4
	COVID-19-related task setbacks moderate the positive and direct relationship between ST and RO such that this relationship is more positive at higher COVID-19-related task setbacks than at lower COVID-19-related task setbacks.
	Partially supported
	The moderating effect is significant, and COVID-19-related task setbacks can alleviate the unfavorable impact of ST on RO.



	H5
	COVID-19-related task setbacks moderate the positive and indirect relationship between ST and SB (via RO) such that the indirect relationship will be less positive at higher COVID-19-related task setbacks than at lower COVID-19-related task setbacks.
	Unsupported
	The indirect effect of ST on SB through RO was not significantly moderated by the COVID-19-related task setbacks.



	H6
	Psychological resilience moderates the negative and direct relationship between RO and SB such that this relation is less negative (or even positive) at higher psychological resilience than at lower psychological resilience.
	Supported
	Psychological resilience can significantly mitigate the negative influence of RO on SB, as we expected.



	H7
	Psychological resilience moderates the positive and indirect relationship between ST and SB (via RO) such that the indirect relationship will be more positive at higher psychological resilience than at lower psychological resilience.
	Supported
	Psychological resilience is favorable for increasing the performance of ST in SB improvement via reducing RO.







SB = safety behavior, ST = safety training, RO = role overload.
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