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Abstract

Objectives.—Although a focus on safety communication between managers and employees has 

been prevalent, research around coworker influence in this communication has been fragmented in 

the literature.

Methods.—To examine these issues, researchers gathered survey data from 1955 mine 

employees from surface stone, sand and gravel (SSG) and industrial mineral operations across the 

USA between 2016 and 2018, and studied the effects of relationships between justice perceptions, 

supervisor communication and coworker communication on behavioral safety compliance.

Results.—Using structural equation modeling, coworker communication partially mediated 

the direct effects of supervisor communication and justice perceptions on behavioral safety 

compliance – where the indirect effects were greater for justice perceptions.

Conclusion.—The results demonstrate the value in formal and informal communication 

paths to facilitate employee safety compliance; and that enhanced perceptions of job fairness 

and adaptability enhances coworker communication, further improving compliance in an 

interdependent environment.
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1. Introduction

Mining is an occupation in which individual employees must collaborate with one another to 

accomplish their tasks. Because of the work itself and the specialization of jobs, mining is 

considered a highly interdependent work environment [1]. In interdependent environments, 

where separation between supervisors and employees is prevalent, it is important to 

determine the influences that coworkers may have on compliant safety behaviors on the 

job. Particularly, mine sites tend to have flat organizational structures where horizontal 

interactions are not only a critical component to work tasks but also to following the 

rules and procedures associated with those tasks. This study sought to examine how 

common situational factors established within an interdependent mining environment, such 

as communication and policies that promote fairness, may influence worker compliance.

Although safety compliance can be impacted by a variety of situational factors, this 

study sought to determine the relationships among supervisor communication, procedural 

justice and coworker communication on behavioral safety compliance. Besides determining 

the effects of these factors, researchers were particularly interested in understanding the 

potential mediating effect of coworker communication on behavioral compliance within the 

mining environment. Specifically, because coworkers are more likely to interact with each 

other during the day and are dependent on each other to complete work tasks, understanding 

the role that positive or negative coworker interactions may have on safety performance is 

critical to understand. Further, investigating the role and importance of these constructs in 

the context of the mining industry is increasingly important given the growing integration in 

mining automation and the accompanying reliance on clear and transparent communication 

[2]. Specifically, as job tasks are replaced and new job positions are developed, the 

frequency and importance of horizontal communication are likely to increase and aid the 

future organization of work. We start with a description of mining as an interdependent work 

environment, followed by a discussion of the situational predictors and mediators of safety 

compliance being studied.

1.1. Mining as a task-interdependent process

Since the beginning of the modern mining age, researchers have recognized mining as an 

interdependent occupation [3,4]. These studies found during the introduction of mechanized 

longwall mining methods that all three shifts making up the 24-h operations were highly 

interdependent; the cutting work of the first shift significantly affected the ripping work of 

the second shift, which then affected the third shift’s ability to complete their filling tasks. 

Trist and Bamforth [3] went so far as saying ‘So close is task interdependence that the 

[mining] system becomes vulnerable from its needs for 100% performance at each step’ 

[3,p.18].

More recent research has continued to acknowledge the interdependency in mining. In 

discussing the management of surface mines, Sinclair [5] indicated that most work tasks 

must be done in an exact sequence, fostering high task interdependence. As another 

example, for a surface mining operation that requires blasting, occupational tasks may 

include boring holes, placing explosive materials inside the holes and then firing the shots. 

This makes the activities of one worker within a crew highly interdependent with the ability 
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of workers to successfully and safely complete subsequent blasting activities [5]. Relatedly, 

because work tasks in mining are interdependent, reward and penalty systems are often crew 

oriented, which makes coworkers even more dependent on one another for bonuses [6]. 

Therefore, the interdependent nature of work organizations and respective tasks in highly 

dynamic environments requires employees to communicate, collaborate and coordinate with 

each other to accomplish goals [7].

1.2. Situational predictors and mediators of compliance

1.2.1. Supervisor communication and behavioral compliance—Interventions to 

improve management styles have been discussed as a promising approach to improve 

employee safety compliance. Supervisory leadership has demonstrated predictive utility 

regarding organizational, worker and general health and safety outcomes [8–10]. Leadership 

and positive role modeling have also been correlated with worker perceptions of 

empowerment, engagement and feelings of job fairness [11]. These findings support why it 

is common for the managerial practices of senior leadership to serve as a frame of reference 

for guiding safe behaviors in the workplace [12,13].

Leadership communication has been established as a significant predictor of safety 

behaviors and workplace injuries [e.g., 14–17] and remains an important way to 

assess comfort and transparency within an organization. Safety communication is any 

formal or informal communication among project members regarding safety issues [18] 

that significantly impacts safety outcomes [19–22]. By improving leadership safety 

communication, individual perceptions of management and employees’ subsequent safety 

outcomes are likely to improve [23,24]. Empirical research has even determined that 

open and frequent communication practices among supervisors and coworkers contribute 

to hazard identification, safety outcomes and reduced incident rates [20,21,25].

Relationships between supervisors and employees are perceived as positive when there is 

mutual respect, trust and obligation toward each other [26]. Research has also shown that 

the quality of relationships between supervisors and employees may have spillover effects 

on coworker communication [27,28]. Lau and Liden [6] found that leaders play a critical 

role in shaping coworker relationships, arguing that supervisor communication sets the tone 

for horizontal communication in the workplace as well as attitudes toward each other on 

the job. Research has also demonstrated that if a supervisor trusts two coworkers, those two 

coworkers are more likely to trust each other and have a positive relationship [29]. In other 

words, leaders’ trust and support can be considered transmissible in that it enhances the 

same trustworthy and supportive perceptions among their employees [30].

1.2.2. Procedural justice and behavioral compliance—Fairness in the workplace 

is often referred to as procedural justice [31]. Fair treatment, as discussed by Tyler and 

Blader [32], conveys messages about individual value, contribution to the group and 

willingness to trust others. This construct also reflects employees’ perceptions that the 

organizational leadership is willing to involve them in decision-making processes regarding 

the procedures that influence their work [17,33]. If employees perceive their involvement 

and evaluations to be fair, they are more likely to reciprocate by performing behavior to 
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benefit the organization that goes beyond the in-role performance of their jobs. Ashforth and 

Humphrey [34] argued that being equally engaged accounts for both workers’ motivation on 

the job as well as their behavioral tendencies that influence performance. For these reasons, 

procedural justice perceptions have been found to be a consistent, significant predictor of 

safety outcomes [35,36].

Predictive relationships have been validated using procedural justice and organizational 

effectiveness [e.g., 37,38]. Procedural justice has also been heavily studied in terms of its 

impact on relational trust and communication in supervisor–subordinate relationships [e.g., 

32,39,40]. Relatedly, Forret and Love [41] found that justice in the form of fair and equal 

behaviors by supervisors affects employees’ relationships with each other. Some studies 

have even shown an association between justice perceptions and workplace friendships 

[42,43]. Specifically, these research findings found that if workers have a negative 

perception of justice or fair procedures at work, workplace friendships tend to be negatively 

impacted. Such findings show support for additional research in this area to appropriately 

determine the relationships between perceived fairness and peer communication. In the 

present study, coworker communication is hypothesized as a mediator of procedural justice 

and employee compliance. What makes this study more unique, however, is the examination 

of these interactions within an interdependent work environment where mineworkers are 

highly reliant on each other to maintain personal safety.

1.2.3. Coworker communication as a mediator in an interdependent work 
context—Although a focus on safety communication between managers and employees 

has been prevalent, Chiaburu and Harrison [44] argued that research around coworker 

influence has been fragmented in the literature. Focusing on managers’ behaviors alone is 

inadequate for developing a proactive workforce [45]. Due to the high interdependency of 

the job tasks in mining, coworker communication may be a stronger factor in workers’ 

compliant, or rule-following, activities. Specifically, hourly or front-line employees often 

work in closer proximity with one another, making peer-to-peer communication highly 

relevant. This is particularly the case in occupations such as mining, where managers are not 

able to be present at each job task to monitor employee activities [46]. Additionally, Carroll 

[47] suggested that, regarding safety, issues are more likely to be brought up and discussed 

among coworkers because of their closeness to the actual hazards. Research has shown that 

such communication with coworkers promotes cooperation and has been empirically shown 

to enhance occupational safety as well as lower injury rates [17].

Previous studies have made conclusions that position coworker communication as a 

mediator of interest. For example, Hirschman [48] suggested that horizontal communication 

can play a mediating role in mobilizing upward communication. Other research has 

positioned coworker support as a mediator between the employee safety voice and perceived 

organizational support for safety [49]. Particularly, because coworkers can be important 

conduits of safety information and safety rules, they can influence employee compliance 

[50]. For example, Westaby and Lowe [46] found that coworker presence and intervention 

reduces the risk-taking behaviors of their peers. Therefore, it is not surprising that 

some scholars believe that aspects of coworker communication, such as trust and overall 
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relationships, are an important but overlooked influence on safety-related communication 

[49].

When individuals within a work group must cooperate to accomplish something, 

they are considered interdependent [51]. More specific in these environments is task 

interdependence, the degree to which team members plan and help others through their 

own actions and resources [52]. Earlier research in worker compliance did not account 

for safety decisions when systems were interdependent [53,54]. However, there has been 

a push to focus on the interdependency of work systems as it relates to organizational 

safety outcomes [55]. For example, Griffin et al. [56] argued that interdependence in 

organizations must be studied and managed, not only to be more effective overall but 

also to limit employee work pressures. These researchers also contended that specific 

ways to function in an interdependent work environment to support safety behavior remain 

unexamined. Accordingly, this study focused on the mining industry as an interdependent 

work environment to better reveal critical predictors and potential mediators of employee 

safety compliance.

1.3. Research hypotheses and conceptual model

The current literature review highlighted the importance of understanding the potential 

mediating effect of coworker communication on behavioral compliance within an 

interdependent work environment. In the present study, we tested some of these derived 

gaps by examining the effects of relationships among supervisor communication, procedural 

justice and coworker safety communication on behavioral safety compliance. To that end, 

the following hypotheses were formed with the aim to identify where organizations can 

support soft skill development to improve future mining processes:

H1: increased supervisor communication will lead to increased behavioral 

compliance.

H2: increased justice perceptions will lead to increased behavioral compliance.

H3: coworker communication will mediate the relationship between supervisor 

communication and behavioral compliance in an interdependent work context.

H4: coworker communication will mediate the relationship between justice 

perceptions and behavioral compliance in an interdependent work context.

Collectively, the hypotheses suggest a theoretical model, as shown in Figure 1.

2. Method

Through an extensive literature review, we identified several perception-based situational 

and personal constructs that were presumed to be important in fostering compliant safety 

behavior. Because many emergent, perception-based constructs have both a theoretical and 

an empirical history, psychometrically tested items already existed for many constructs of 

interest. Using these previously developed, psychometrically tested items, we were able to 

test the associated theories and overall model within the mining industry and, in some cases, 

remove items from lengthy measures to adequately capture all desired constructs. Coworker 
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communication, procedural justice (i.e., engagement) and supervisor communication were 

three external factors identified and measured. For more information about the development 

of the survey and the individual and external constructs measured within the survey, refer to 

the full NIOSH report [57].

2.1. Survey instrument

Although the overall data collection assessed both situational and person-level factors, for 

the current analysis only three situational factors (i.e., supervisor communication, coworker 

communication and procedural justice) and behavioral safety compliance as the outcome 

variable were included in the current study. These four variables, detailed in the following, 

were measured at the worker level of analysis.

2.1.1. Compliance survey scale—Our safety compliance scale was adapted [17,58] 

to measure perceived adherence to safety procedures. The original scale had Cronbach’s α 
= 0.94. In our current survey, the scale was adapted to a four-item measure that workers 

were asked to complete using a 6-point Likert scale (1 = strongly disagree to 6 = strongly 
agree), with 6 indicating the highest perceived level of compliance. Our shortened, four-item 

version had Cronbach’s α = 0.85, demonstrating high internal reliability [59,60]. The four 

questions were verbalized as statements (rather than questions) prefaced with ‘When I’m 

at work I … ‘ and phrased as follows: (a) ‘ … don’t take risks that could result in an 

accident’; (b) ‘ … use all necessary health and safety equipment to do my job’; (c) ‘ … use 

the correct health and safety procedures for carrying out my job’; (d) ‘ … always report all 

health/safety-related incidents’.

2.1.2. Supervisor communication—Supervisor communication was measured with 

six items that originated from Hofmann and Morgeson [61], who had Cronbach’s α 
averaging 0.85. Other studies have adapted items from their scale to be shorter or context-

specific [e.g., 62–64]. Cronbach’s α for our adapted scale was 0.90. The six questions were 

verbalized as statements prefaced with ‘My supervisor … ‘ and phrased as follows: (a) ‘ … 
reminds me to follow health and safety work rules’; (b) ‘ … closely monitors my health 

and safety work practices’; (c) ‘… takes action if I don’t follow health and safety work 

practices’; (d) ‘ … clearly explains health and safety rules to me’; (e) ‘ … regularly informs 

me of work hazards specific to my job’; (f) ‘ … encourages communication about health and 

safety problems’.

2.1.3. Perceived procedural justice—Perceived justice was measured with four 

items adapted from a six-item scale [33] that studied justice as a mediator of the 

relationship between methods of monitoring and organizational citizenship behavior. This 

scale, originally based on Moorman [65], had Cronbach α = 0.90. Our adapted scale had 

Cronbach’s α = 0.79. Items were phrased as statements and respondents were asked to rate 

the degree to which they agreed with items on a 6-point scale. The questions were prefaced 

with ‘When it comes to the health and safety rules and procedures in place at this site … 

‘ and followed with: (a) ‘ … the same rules apply to all employees’; (b) ‘ … I can question 

the rules/procedures that influence my work’; (c) ‘ … my supervisor makes sure that our 
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concerns are heard before making any new rules and procedures’; (d) ‘ … I am involved in 

improving health and safety rules and procedures’.

2.1.4. Coworker communication—Coworker communication was measured with 

three items adapted from a six-item measure of interpersonal trust in peers [66]. Additional 

studies have gleaned items from their scale [e.g., 17,45] to study issues of coworker trust 

and communication as well. For Cook and Wall [66], Cronbach’s α = 0.85. In our shortened 

three-item scale, we also had Cronbach’s α = 0.85. Items were phrased as statements, and 

respondents were asked to rate the degree to which they agreed with each statement. The 

questions were prefaced with ‘Everyone in my work crew … ‘ and followed with: (a) ‘ … 

has confidence in each other to work safely’; (b) ‘ … helps each other with health and safety 

problems at work’; (c) ‘ … informs each other about potential workplace health and safety 

hazards’. Each item was related to one of a series of organizational constructs identified 

earlier, and responses were used to calculate a mean score for each construct.

2.2. Recruitment and data collection

Researchers received approval from the Institutional Review Board before this data 

collection. Prior to administering the survey to mine employees at each participating 

worksite, survey questions went through a face validity and internal reliability check 

through a small-scale pilot effort. Subsequently, recruitment and data collection occurred 

from February 2016 through February 2019. Once initial data collection with the first 

company was completed and pilot results were communicated during various mining trade 

and conference presentations, subsequent companies began to contact the researchers to 

participate in the study.

Researchers tried to coordinate data collection with any type of health and safety trainings 

being offered because everyone was together at one time and close to 100% participation 

could be obtained. Alternatively, researchers worked with the mines to distribute surveys 

as a part of pre-shift safety meetings. Mine management and hourly workers were briefed 

about the purpose of the survey and told that their responses would remain confidential 

and not be seen by their supervisors. Everyone was given the option to voluntarily 

participate and provided with the principal investigator’s contact information. The survey 

took approximately 15 min to complete.

2.3. Participants

Participants consisted of 1955 mineworkers at 31 mine sites throughout the USA. The mines 

represented the mining subsectors of stone, sand and gravel (SSG) (53.6%, n = 1048) and 

industrial minerals (46.4%, n = 907). These specific commodities were chosen as the sample 

of interest due to the interdependence on workers to complete the extraction and production 

processes. SSG operations as well as industrial mineral operations are naturally, but also 

necessarily, dispersed worksites to accomplish production, maintenance and process-based 

tasks. Because these work tasks are spread across these large areas, supervisors have limited 

consistent and direct contact with employees. Due to fewer opportunities to communicate 

with supervisors, employees depend on each other for their own safety, for creating a safer 

work environment and for holding each other accountable. The breakdown of employee 
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experience is presented in Table 1 and other demographic characteristics of the overall 

sample are presented in Table 2.

Descriptive statistics for the data showed that each variable met the common rule-of-thumb 

test for normality in that the skewness was within the −2 to +2 range [67]. Applying 

the more stringent −1 to +1 criterion, the skew was close to these levels. Psychometric 

studies that include Likert measured responses typically contain skewed data. Bootstrapping 

has been identified as the leading method to correct bias associated with non-normally 

distributed variables [68–70]. Sophisticated bootstrapping techniques were used [71] and are 

detailed in the following sections.

3. Results

3.1. Factor analysis

Of the 1955 employees who completed the survey, 18 were found to be incomplete and 

were subsequently discarded. Using the completed surveys (N = 1937), researchers first 

ran an item-level factor analysis to examine the underlying structure in relation to the 

responses to the items categorized within the theoretical construct. The factor analysis was 

performed using principal components analysis with varimax rotation. Each of the four 

factors produced an eigenvalue greater than 1, and all items were adequately loaded on one 

construct with values greater than the recommended cutoff of 0.50 [72]. The loadings for 

each item on each construct are presented in Table 3.

3.2. H1 and H2

Bivariate correlations provide initial support for H1 and H2. For each latent construct, the 

means, standard deviations, reliabilities and correlations are presented in Table 4. Each of 

the correlations is significant at the p < 0.01 level. The correlations show that the bivariate 

relationships are significant (p < 0.01) and in the expected direction between each of the key 

constructs shown in Figure 1. The correlation coefficient between supervisor communication 

and behavioral compliance is moderately positive and significant (r = 0.37, p < 0.01). 

The correlation coefficient between justice perceptions and behavioral compliance is also 

moderately positive and significant (r = 0.34, p < 0.01).

3.3. H3 and H4

Structural equation modeling (SEM) was used to answer H3 and H4. Two structural models 

were initially examined. Model 1 was the conceptual model shown in Figure 1. This 

model included no direct pathways from perceived justice and supervisor communication 

to behavioral compliance. Model 2 included direct paths from each of the distal predictors 

(procedural justice and supervisor communication) to the outcome of interest (behavioral 

compliance). The inclusion of the direct paths allowed for the bootstrapped derivation of 

total, direct and indirect effects and, in turn, the computation of the percentage of mediation 

attributed to the hypothesized mediator [73]. Given an acceptable ratio of estimated 

parameters to the number of responses, full SEM models were utilized within SPSS version 

25.0 [71]. This program allowed for the posterior, bootstrapped distributions to be observed; 

and for each variable in the model, the bootstrapped distributions appeared normal.
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The bootstrapped standardized path coefficients derived from Model 2 are presented in 

Table 5 and shown in Figure 2. The estimated path coefficients provide partial support 

for H3 and H4. The coefficients for prediction of coworker communication by supervisor 

communication and justice perceptions are both positive and significant (β = 0.31, p < 

0.001 and β = 0.25, p < 0.001, respectively). Coworker communication also positively 

and significantly predicts behavioral compliance (β = 0.41, p < 0.001). There is also a 

significant path between supervisor communication and behavioral compliance (β = 0.15, p 
< 0.001). With regard to H4, there is a significant correlation between justice perceptions 

and behavioral compliance, combined with the non-significant path estimate in the model (β 
= 0.05, p = 0.19).

To fully examine the mediation of H3 and H4, the total, direct and indirect effects were 

examined. Consistent with the estimated path coefficients presented in Table 5, the total, 

direct and indirect effects reported in Table 6 provide partial support for the mediation 

hypotheses. Each of the total, direct and indirect effects of supervisor communication 

on behavioral compliance were significant. This result suggests that in an interdependent 

context there is a direct effect of supervisor communication on individual behavioral 

compliance that cannot be explained through coworker communication. However, coworker 

communication did account for 45.68% of the total effect.

In contrast, the total and indirect effects were significant in the relationship between 

procedural justice perceptions and behavioral compliance. The indirect effect of this 

relationship – through coworker communication – accounted for nearly 81% of the total 

effect providing support for the mediation in H4. Given the non-significant pathway between 

justice perceptions and behavioral compliance (Table 3), along with the non-significant 

direct effect within this relationship (Table 6), a final model was examined. Although there 

was some level of misspecification (χ2 = 581.39, p < 0.05, df = 114), the fit statistics 

suggested an excellent fit (comparative fit index [CFI] = 0.973, goodness-of-fit index [GFI] 

= 0.966, root mean square error of approximation [rmsea] = 0.46). The final model also fit 

significantly better than the hypothetical model shown in Figure 1 (Δ χ2 = 52.16, df = 1, p < 

0.001).

4. Discussion

Individual mineworkers must collaborate with one another to accomplish their job tasks. 

The current results demonstrate that, in an interdependent work environment with separation 

between supervisors and employees, coworker influences need to be accounted for. This 

finding is important as, historically, there has been a lack of attention to the embeddedness 

of communication relationships within a larger organizational environment [74], despite 

arguments for the inclusion of how justice issues are related to perceptions of work 

relationships among employees [26]. In our study, even though supervisor communication 

demonstrated a significant path to predicting behavioral compliance, coworker safety 

communication significantly mediated the relationship from procedural justice to safety 

compliance – accounting for 81% of the mediation. This current finding is critical and 

can be considered in future initiatives, especially when it comes to developing safety 

interventions to equally target work crews who operate in a high-risk environment.
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The current findings support the dyadic relationship between perceived justice and 

coworker communication, with a strong connection to compliance. Although safety 

communication may not explicitly be associated with procedural justice and fairness, 

features of safety communication include transparency and openness, so that any work 

level or group can participate and receive adequate safety feedback [75]. These features 

illustrate the importance of procedural justice and opportunities for employee participation 

within interactive work relationships, especially considering that perceptions of unfairness 

influence peer communication at work [76]. Based on the current study results, mine 

management practicing and executing fair processes and decisions as well as promoting 

informal communication mechanisms among coworkers may be beneficial endeavors in 

the work environment. Additionally, considering the barriers of an interdependent work 

environment may give greater attention and need toward creating autonomy where possible, 

including flexibility in work routines, to help facilitate positive communication on the job 

and provide some readiness for changes to the organization of work in the future.

4.1. Considerations for interdependent environments

First, these results support previous research findings in that regular, formal communication 

with managers is needed to facilitate trust and support safety outcomes as well as overall 

knowledge [e.g., 77]. Supervisor communication significantly predicted compliance with 

and without coworker communication as a mediator, making formal lines of communication 

critical to worker decision-making. This communication occurs through predefined channels 

such as hazard warnings, trainings, work orders, signage and toolbox talks [20,21,78]. Also, 

given the significance in the prediction model, the results suggest that mine management 

may have a greater effect on their employees in an interdependent setting in comparison 

to those employees who do not operate in this type of setting. It is worth considering 

how the context of an interdependent work environment may influence the need for 

additional communication mechanisms. For example, interdependent tasks often require 

extra coordination and interaction with management, particularly when trying to determine 

how work should be distributed among groups [79]. Therefore, additional feedback during 

trainings to identify the knowledge and skills that may be needed or small work group 

meetings to ensure that everyone receives the same messages could be valuable.

Additionally, any communication and implementation of management processes and 

practices must be explained to work crews to enhance perceived fairness and support trust 

in one another. Although it is not surprising that coworkers prefer equal and consistent 

treatment within their work unit, it is useful to know that this sentiment increases 

when members of the same unit or crew are highly interdependent with respect to task 

accomplishment [80]. Therefore, the more interdependent the work environment, the more 

important perceived fairness becomes. The current results show that perceived fairness 

is linked to perceptions of coworker communication and then compliance, adding to the 

literature in this area. More specifically, the findings show that it is important for supervisors 

to communicate with and build in procedures of fairness with work crews who are task 

interdependent to help maintain positive working relationships.
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Other examples of how to effectively lead and communicate in an interdependent work 

environment include being a leader who ‘walks the talk’ to positively model and foster 

higher levels of communication on the job [61]. For example, Haas [81] found that 

mineworkers desire informational support in the form of task challenges and appreciation 

but also value personal assistance offered by their supervisors, such as role modeling of 

safe work practices and one-on-one communication to help build rapport on the job. These 

types of supportive roles were more impactful in decision-making; however, results also 

highlighted the need for consistency in the execution of these practices across the workforce.

4.1.1. Fostering autonomy in interdependent environments—Additionally, 

supervisors may benefit from granting employees decision-making authority to encourage 

participation in higher-level processes. Characterized as autonomy, enabling decision-

making within these interdependent groups may provide a need to reciprocate and perform 

tasks in a safe way [82]. Previous research has already shown that mine employees who are 

members of autonomous organizations have significantly higher perceptions of supervisor 

support, procedural justice and coworker communication [83]. However, additional research 

has shown that workers who have jobs that are high in autonomy and task interdependence 

experience responsibility for both their own and others’ work outcomes [84]. Because 

mining is task interdependent, it may be worthwhile for organizational management to 

reexamine the autonomy available to individual workers and work crews and improve 

decision-making authority and, therefore, adaptability of certain operations.

Mining processes entail monotonous and routine tasks that are completed daily. However, 

these interdependent work tasks create challenges to organizational adaptability [85]. To 

that end, the current results have implications when forecasting potential changes within the 

mining industry. Specifically, the rise of automation and potential reorganization of work 

tasks has the possibility to temporarily disrupt routine processes that have been in place 

for decades. Prior research has posited that organizations with routinized operations are 

vulnerable in a changing environment; due to the interdependence of tasks within routine 

operations, adaptation becomes difficult [86]. Future changes to the organization of work 

in mining makes the need for communication even more apparent to foster a safe, smooth 

transition.

Specifically, as robotics and automation become more prevalent and the frequency of human 

to machine interfaces evolves, work peers must be able to effectively communicate to 

enhance decision-making around new processes and scenarios. Particularly, the job tasks 

may not change much – similar routines will likely be in place – but the completion of the 

task may be done or monitored differently. In response to ongoing technological innovations, 

mineworkers need to have better creative and social intelligence to maintain their resiliency 

on the job [2]. In other words, with automation being able to perform manual and routine 

work, individual mineworkers will have the ability to undertake more work that involves 

collaboration and engagement with other people, helping to develop a necessary skill for 

future work.

4.1.2. Improving coworker communication mechanisms in interdependent 
environments—Finally, if work tasks and processes are modified in response to 
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automation in the future, and the location and skills of individual workers change, 

communication becomes even more important to facilitate the safe completion of work. 

Therefore, it may be in the interest of mine management to foster various routes 

of communication on the job to build such interactions and skills for the future. 

Communication should consistently occur among members of a work crew or group 

[20,21,87] and can include a mentorship, general discussion or exchanges via social media 

[18]. Research has shown that these mediums of safety communication are effective tools 

that management can utilize to ensure a transfer of tacit knowledge and prevent safety 

incidents [88].

In response, research about the fairness embedded within certain communication 

mechanisms, not just between supervisor and employee, but among coworkers who are 

task interdependent in a work environment, is needed. For example, research has made calls 

for an increased use in social media to enable coworkers to share audio-visual feedback 

and resources [18], although these practices have not yet been tested. Such applications can 

be used outside of work hours to share safety-based information and training [89], which 

can help enhance the features of safety communication discussed earlier. Additionally, using 

mobile applications may allow for every individual worker to be treated in the same way, 

given the same information and consistent feedback, hopefully improving perceptions of 

fairness on the job that, based on the current results, will bolster coworker communication 

even more. However, future research should strive to develop and evaluate the impact of 

such safety-based applications among the mining workforce.

5. Study limitations

The limitations of the study design must be considered when interpreting the findings. 

Particularly, the subtle differences of mining environments may affect the level of 

interdependency involved with tasks, along with the autonomy provided and perceptions 

of mine employees. Researchers did not account for the other structural factors that may 

have affected perceptions among participants. Future research should include and examine 

how the spatial organization of work and those organizations with and without automation 

present impacts perceptions on fairness and communicative relationships. Additionally, 

factors such as unionization and size of the operating sites would be useful to continue 

developing the empirical research in this area. Similarly, in the current study, researchers 

limited the subsectors included in the sample to better identify trends within an operation. 

However, it is possible that different commodities have different processes that could result 

in varying execution of practices. If this is the case, interventions may need to be tailored 

differently to have the intended effect on positive coworker relationships. Finally, this 

study only looked at mines as an interdependent environment and did not focus on the 

differences between coworkers who were receiving or initiating task interdependence. Given 

that historical suggestions have been made to distinguish between these two groups [3,90], 

future research should aim to assess these two different roles, preferably for changes to the 

organization of work around automation.
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6. Conclusions

Although coworker communication does not constitute a workplace friendship, having 

positive associations with coworkers can result in positive perceptions of the organization, 

greater job commitment and satisfaction, and perceived job significance [91–93]. To date, 

the quality and quantity of coworker exchanges has not received the same level of scrutiny 

as supervisor–employee relationships. Rather, the ways that communication and perceived 

fairness, based on equity or equality, may impact worker relationships and outcomes has 

been overlooked [94]. The results of the current study showed that interventions focused on 

implementing procedures and practices fairly and equally should receive more attention to 

support coworker relationships and compliant safety behaviors on the job. In other words, it 

is not just the intervention that is important but how the practices within them are executed 

to members of the workforce. To that end, future research should aim to enhance the types of 

communication practices that are used on mine sites.

This research sought to merge old and new literature about how a task interdependent 

environment, such as mining, may influence how and where to focus future health 

and safety intervention efforts in a new era of mining and production. Specifically, 

as task interdependence will likely remain high even as mining routines and processes 

technologically advance, the role of mineworker relationships and individual soft skills will 

be even more critical. Given the significant mediator role that coworker communication may 

have on safety outcomes, it is important for organizational management to support regular, 

formal interactions with their subordinates but also be aware of the equity and equality 

of how these interactions are executed, so a fair and just environment is fostered. Finally, 

mediums and methods to encourage communication among coworkers will be important to 

have in place moving forward so work crews can communicate if employees become more 

spatial or remote.

References

[1]. Tallichet SE. Barriers to women’s advancement in under-ground coal mining. Rural Sociol 
2000;65(2):234–252. Doi:10.1111/j.1549-0831.2000.tb00027.x

[2]. Mineral Council of Australia. The future of work: the changing skills landscape for miners. A 
report for the Minerals Council of Australia, Australia [Internet]; 2019. Available from: https://
minerals.org.au/sites/default/files/
190214%20The%20Future%20of%20Work%20the%20Changing%20Skills%20Landscape%20f
or%20Miners.pdf

[3]. Trist EL, Bamforth KW. Some social and psychological consequences of the longwall method 
of coal-getting: an examination of the psychological situation and defenses of a work group 
in relation to the social structure and technological content of the work system. Hum Relat 
1951;4(1):3–38. Doi:10.1177/001872675100400101

[4]. Trist H, Higgins GW, Murray H, et al. Organizational choice. London: Tavistock; 1963.

[5]. Sinclair J Quarrying opencast and alluvial mining. Springer Science Business Media; 2012; 375 p.

[6]. Lau DC, Liden RC. Antecedents of coworker trust: leaders’ blessings. J Appl Psychol 
2008;93(5):1130–1138. Doi:10.1037/0021-9010.93.5.1130 [PubMed: 18808230] 

[7]. Groysberg B, Abrahams R. Lift outs: how to acquire a high-functioning team. Harv Bus Rev 
2006;84(12):133–140.

Haas and Yorio Page 13

Int J Occup Saf Ergon. Author manuscript; available in PMC 2024 April 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://minerals.org.au/sites/default/files/190214%20The%20Future%20of%20Work%20the%20Changing%20Skills%20Landscape%20for%20Miners.pdf
https://minerals.org.au/sites/default/files/190214%20The%20Future%20of%20Work%20the%20Changing%20Skills%20Landscape%20for%20Miners.pdf
https://minerals.org.au/sites/default/files/190214%20The%20Future%20of%20Work%20the%20Changing%20Skills%20Landscape%20for%20Miners.pdf
https://minerals.org.au/sites/default/files/190214%20The%20Future%20of%20Work%20the%20Changing%20Skills%20Landscape%20for%20Miners.pdf


[8]. Eisenberger R, Stinglhamber F, Vandenberghe C, et al. Perceived supervisor support: contributions 
to perceived organizational support and employee retention. J Appl Psychol 2002;87(3):565–573. 
Doi:10.1037/0021-9010.87.3.565 [PubMed: 12090614] 

[9]. Kottke JL, Sharafinski CE. Measuring perceived supervisory and organizational support. Educ 
Psychol Meas 1988;48(4):1075–1079. Doi:10.1177/0013164488484024

[10]. Parker SK, Axtell CM, Turner N. Designing a safer workplace: importance of job autonomy, 
communication quality, and supportive supervisors. J Occup Health Psychol 2001;6(3):211–228. 
Doi:10.1037/1076-8998.6.3.211 [PubMed: 11482633] 

[11]. Manz CC, Sims HP. Leading workers to lead themselves: the external leadership of self-
managing work teams. Adm Sci Q 1987;32(1):106–129. Doi:10.2307/2392745

[12]. Mearns K, Flin R, Gordon R, et al. Human and organizational factors in offshore safety. Work 
Stress. 2001;15(2): 144–160. Doi:10.1080/026783701102678370110066616

[13]. Zohar D, Polachek T. Discourse-based intervention for modifying supervisory communication 
as leverage for safety climate and performance improvement: a randomized field study. J Appl 
Psychol 2014;99(1):113–124. Doi:10.1037/a0034096 [PubMed: 23937297] 

[14]. Hofmann DA, Stetzer A. The role of safety climate and communication in accident interpretation: 
implications for learning from negative events. Acad Manage J 1998;41(6):644–657.

[15]. Michael JH, Guo ZG, Wiedenbeck JK, et al. Production supervisor impacts on subordinates’ 
safety outcomes: an investigation of leader-member exchange and safety communication. J Saf 
Res 2006;37(5):469–477. Doi:10.1016/j.jsr.2006.06.004

[16]. Cigularov KP, Chen PY, Rosecrance J. The effects of error management climate and 
safety communication on safety: a multi-level study. Accid Anal Prev 2010;42(5):1498–1506. 
Doi:10.1016/j.aap.2010.01.003 [PubMed: 20538106] 

[17]. Zacharatos A, Barling J, Iverson RD. High-performance work systems and occupational safety. J 
Appl Psychol 2005;90(1):77–93. Doi:10.1037/0021-9010.90.1.77 [PubMed: 15641891] 

[18]. Zamani V, Banihashemi SY, Abbasi A. How can communication networks among excavator 
crew members in construction projects affect the relationship between safety climate and safety 
outcomes? Saf Sci 2020;128:104737. Doi:10.1016/j.ssci.2020.104737

[19]. Albert A, Hallowell MR. Modeling the role of social networks on hazard 
recognition and communication. Practice Periodical on Structural Design and Construction. 
2017;22(4):04017016. Doi:10.1061/(ASCE)SC.1943-5576.0000337

[20]. Alsamadani R, Hallowell M, Javernick-Will AN. Measuring and modelling safety 
communication in small work crews in the US using social network analysis. Construct Manage 
Econ 2013;31(6):568–579. Doi:10.1080/01446193.2012.685486

[21]. Alsamadani R, Hallowell M, Javernick-Will AN, et al. Relationships among language 
proficiency, communication patterns, and safety performance in small work crews 
in the United States. J Constr Eng Manag 2013;139(9):1125–1134. Doi:10.1061/
(ASCE)CO.1943-7862.0000724

[22]. Wehbe F, Al Hattab M, Hamzeh F. Exploring associations between resilience and construction 
safety performance in safety networks. Saf Sci 2016;82:338–351. Doi:10.1016/j.ssci.2015.10.006

[23]. Petitta L, Probst TM, Barbaranelli C, et al. Disentangling the roles of safety climate and 
safety culture: multi-level effects on the relationship between supervisor enforcement and 
safety compliance. Accid Anal Prev 2017;99:77–89. Doi:10.1016/j.aap.2016.11.012 [PubMed: 
27883895] 

[24]. Zohar D The effects of leadership dimensions, safety climate, and assigned priorities on minor 
injuries in work groups. J Organ Behav 2002;23(1):75–92. Doi:10.1002/job.130

[25]. Albert A, Hallowell MR. Modeling the role of social networks in situational awareness and 
hazard communication. In: Ashuri B, Castro-Lacouture D, Irizarry J, editors. Proceedings of 
the 2014 Construction Research Congress: Construction in a Global Network, held in Atlanta, 
Georgia, May 19–21, 2014. Sponsored by the Construction Institute of ASCE. American Society 
of Civil Engineers; 2014. p. 1752–1761.

[26]. Graen GB, Uhl-Bien M. Relationship-based approach to leadership: development of leader–
member exchange (LMX) theory of leadership over 25 years: applying a multi-level multi-
domain perspective. Leadersh Q 1995;6(2):219–247. Doi:10.1016/1048-9843(95)90036-5

Haas and Yorio Page 14

Int J Occup Saf Ergon. Author manuscript; available in PMC 2024 April 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



[27]. Sherony KM, Green SG. Coworker exchange: relationships between coworkers, 
leader-member exchange, and work attitudes. J Appl Psychol 2002;87(3):542–548. 
Doi:10.1037/0021-9010.87.3.542 [PubMed: 12090611] 

[28]. Sparrowe RT, Liden RC. Process and structure in leader–member exchange. Acad Manage Rev 
1997;22(2):522–552. Doi:10.5465/amr.1997.9707154068

[29]. Heider F The psychology of interpersonal relations. New York (NY): Wiley; 1985.

[30]. Das TK, Teng BS. Between trust and control: developing confidence in partner cooperation in 
alliances. Acad Manage Rev 1998;23(3):491–512. Doi:10.5465/amr.1998.926623

[31]. Nelson JL, Hegtvedt KA, Haardörfer R, et al. Trust and respect at work: justice 
antecedents and the role of coworker dynamics. Work and Occupations. 2019;46(3):307–338. 
Doi:10.1177/0730888419835261

[32]. Tyler TR, Blader SL. Cooperation in groups: procedural justice. Social identity, and behavioral 
engagement. Philadelphia (PA): Psychology Press; 2000.

[33]. Niehoff BP, Moorman RH. Justice as a mediator of the relationship between methods of 
monitoring and organizational citizenship behavior. Acad Manage J 1993;36(3):527–556.

[34]. Ashforth BE, Humphrey RH. Labeling processes in the organization. Res Organ Behav 
1995;17:413–461.

[35]. Hystad SW, Mearns KJ, Eid J. Moral disengagement as a mechanism between perceptions 
of organisational injustice and deviant work behaviours. Saf Sci 2014;68:138–145. Doi:10.1016/
j.ssci.2014.03.012

[36]. Carmeli A, Reiter-Palmon R, Ziv E. Inclusive leadership and employee involvement in creative 
tasks in the workplace: the mediating role of psychological safety. Creat Res J 2010;22(3):250–
260. Doi:10.1080/10400419.2010.504654

[37]. Burton JP, Hoobler JM. Aggressive reactions to abusive supervision: the role of 
interactional justice and narcissism. Scand J Psychol 2011;52(4):389–398. Doi:10.1111/
j.14679450.2011.00886.x [PubMed: 21504430] 

[38]. Karriker JH, Williams ML. Organizational justice and organizational citizenship behavior: a 
mediated multifoci model. J Manag 2009;35(1):112–135.

[39]. DeConinck JB. The effect of organizational justice, perceived organizational support, 
and perceived supervisor support on marketing employees’ level of trust. J Bus Res 
2010;63(12):1349–1355. Doi:10.1016/j.jbusres.2010.01.003

[40]. Dirks KT, Ferrin DL. Trust in leadership: meta-analytic findings and implications for research 
and practice. J Appl Psychol 2002;87(4):611–628. Doi:10.1037/0021-9010.87.4.611 [PubMed: 
12184567] 

[41]. Forret M, Love MS. Employee justice perceptions and coworker relationships. Leader Organ Dev 
J 2008;29(3): 248–260. Doi:10.1108/01437730810861308

[42]. Chen CY, Mao HY, Hsieh AT, et al. The relationship among interactive justice, leader–
member exchange, and workplace friendship. Soc Sci J 2013;50(1):89–95. Doi:10.1016/
j.soscij.2012.09.009

[43]. Sias PM, Cahill DJ. From coworkers to friends: the development of peer friendships in the 
workplace. West J Commun 1998;62(3):273–299. Doi:10.1080/10570319809374611

[44]. Chiaburu DS, Harrison DA. Do peers make the place? Conceptual synthesis and meta-analysis 
of coworker effects on perceptions, attitudes, OCBs, and performance. J Appl Psychol 
2008;93(5):1082–1103. Doi:10.1037/0021-9010.93.5.1082 [PubMed: 18808227] 

[45]. Parker D, Lawrie M, Hudson P. A framework for understanding the development of 
organisational safety culture. Saf Sci 2006;44(6):551–562. Doi:10.1016/j.ssci.2005.10.004

[46]. Westaby JD, Lowe JK. Risk-taking orientation and injury among youth workers: examining the 
social influence of supervisors, coworkers, and parents. J Appl Psychol 2005;90(5):1027–1035. 
Doi:10.1037/0021-9010.90.5.1027 [PubMed: 16162075] 

[47]. Carroll JS. Organizational learning activities in high-hazard industries: the logics underlying 
self-analysis. J Manag Studies. 1998;35:699–717. Doi:10.1111/1467-6486.00116

[48]. Hirschman AO. Rival views of market society and other recent essays. Cambridge, MA: Harvard 
University Press; 1992.

Haas and Yorio Page 15

Int J Occup Saf Ergon. Author manuscript; available in PMC 2024 April 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



[49]. Tucker S, Chmiel N, Turner N, et al. Perceived organizational support for safety and employee 
safety voice: the mediating role of coworker support for safety. J Occup Health Psychol 
2008;13(4):319–330. Doi:10.1037/1076-8998.13.4.319 [PubMed: 18837627] 

[50]. Laurence D Safety rules and regulations on mine sites – the problem and a solution. J Saf Res 
2005;36:39–50. Doi:10.1016/j.jsr.2004.11.004

[51]. Cummings T, Blumberg M. Advanced manufacturing technology and work design. In Wall TD, 
Clegg CW, Kemp NJ (editors), The human side of advanced manufacturing technology. West 
Sussex: John Wiley and Sons; 1987. p. 37–60.

[52]. Johnson DW, Johnson RT. Making cooperative learning work. Theory Pract 1999;38(2):67–73. 
Doi:10.1080/00405849909543834

[53]. Campbell JP, McCloy RA, Oppler SH, et al. A theory of performance. In: Schmitt N, Borman 
WC, editors. Personnel selection in organizations. San Francisco (CA): Jossey-Bass; 1993. p. 
35–69.

[54]. Murphy PR, Jackson SE. Managing work role performance: challenges for twenty-first century 
organizations and their employees. In Ilgen DR, Pulakos ED, editors. The changing nature 
of performance: implications for staffing, motivation and development. San Francisco (CA): 
Jossey-Bass; 1999; p. 325–365.

[55]. Ilgen DR, Pulakos ED. The changing nature of performance: implications for staffing, 
motivation, and development. Frontiers of industrial and organizational psychology. San 
Francisco (CA): Jossey-Bass; 1999.

[56]. Griffin MA, Neal A, Parker SK. A new model of work role performance: positive behavior 
in uncertain and interdependent contexts. Acad Manage J 2007;50(2):327–347. Doi:10.5465/
amj.2007.24634438

[57]. NIOSH. Assessing the impact of safety climate constructs on worker performance in the 
mining industry. In Haas EJ, Hoebbel CL, Yorio PL, editors. Pittsburgh PA: U.S. Department 
of Health and Human Services, Centers for Disease Control and Prevention, National Institute for 
Occupational Safety and Health, DHHS (NIOSH) Publication No. 2020–120, RI 9704. 10.26616/
NIOSHPUB2020120

[58]. Neal A, Griffin MA, Hart PM. The impact of organizational climate on safety climate and 
individual behavior. Saf Sci 2000;34(1–3):99–109. Doi:10.1016/S0925-7535(00)00008-;4

[59]. Cronbach LJ. Coefficient alpha and the internal structure of tests. Psychometrika. 
1951;16(3):297–334. Doi:10.1007/BF02310555

[60]. Nunnally JC. Psychometric theory. 2nd ed. Hillsdale (NJ): McGraw-Hill; 1978.

[61]. Hofmann DA, Morgeson FP. Safety-related behavior as a social exchange: the role of perceived 
organizational support and leader–member exchange. J Appl Psychol 1999;84(2):286–296. 
Doi:10.1037/0021-9010.84.2.286

[62]. Casey TW, Krauss AD. The role of effective error management practices in increasing miners’ 
safety performance. Saf Sci 2013;60:131–141. Doi:10.1016/j.ssci.2013.07.001

[63]. Katz-Navon TA, Naveh E, Stern Z. Safety climate in health care organizations: 
a multidimensional approach. Acad Manage J 2005;48(6):1075–1089. Doi:10.5465/
amj.2005.19573110

[64]. Tyler TR, Blader SL. Can businesses effectively regulate employee conduct? The antecedents 
of rule following in work settings. Acad Manage J 2005;48(6):1143–1158. Doi:10.5465/
amj.2005.19573114

[65]. Moorman RH. Relationship between organizational justice and organizational citizenship 
behaviors: do fairness perceptions influence employee citizenship? J Appl Psychol 
1991;76(6):845–855. Doi:10.1037/0021-9010.76.6.845

[66]. Cook J, Wall T. New work attitude measures of trust, organizational commitment 
and personal need non-fulfilment. J Occup Psychol 1980;53(1):39–52. Doi:10.1111/
j.2044-8325.1980.tb00005.x

[67]. Garson GD. Testing statistical assumptions. Raleigh, NC: Statistical Associated Publishing, Blue 
Book Series; 2012.

Haas and Yorio Page 16

Int J Occup Saf Ergon. Author manuscript; available in PMC 2024 April 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



[68]. Falk CF. Are robust standard errors the best approach for interval estimation with 
nonnormal data in structural equation modeling? Struct Equ Modeling. 2018;25(2):244–266. 
Doi:10.1080/10705511.2017.1367254

[69]. Nevitt J, Hancock GR. Performance of bootstrapping approaches to model test statistics and 
parameter standard error estimation in structural equation modeling. Struct Equ Modeling. 
2001;8(3):353–377. Doi:10.1207/S15328007SEM0803_2

[70]. Pesigan IJ, Cheung SF. SEM-based methods to form confidence intervals for indirect effect: 
still applicable given nonnormality, under certain conditions. Front Psychol 2020;11:571928. 
Doi:10.3389/fpsyg.2020.571928 [PubMed: 33391086] 

[71]. Arbuckle JL. Amos (version 25.0) [computer program]. Chicago (IL): IBM SPSS; 2017.

[72]. Hair JF, Black WC, Babin BJ, et al. Multivariate data analysis. A global perspective. 7th ed. 
Upper Saddle River (NJ): Pearson Prentice Hall; 2010.

[73]. Shrout PE, Bolger N. Mediation in experimental and nonexperimental studies: new procedures 
and recommendations. Psychol Meth 2002;7(4):422–445. Doi:10.1037/1082-989X.7.4.422

[74]. Dansereau F, Markham SE. Superior–subordinate communication: multiple levels of analysis. 
In: Jablin FM, Putnam LL, Roberts KH, Porter LW, editors. Handbook of organizational 
communication: an interdisciplinary perspective. Newbury Park, CA: Sage; 1987. p. 343–388.

[75]. Vecchio-Sadus AM. Enhancing safety culture through effective communication. Saf Sci Monitor. 
2007;11(3):1–10.

[76]. Sias PM, Jablin FM. Differential superior–subordinate relations, perceptions of 
fairness, and coworker communication. Hum Com Res 1995;22(1):5–38. Doi:10.1111/
j.1468-2958.1995.tb00360.x

[77]. Nerstad CG, Searle R, Černe M, et al. Perceived mastery climate, felt trust, and knowledge 
sharing. J Organ Behav 2018;39(4):429–47. Doi:10.1002/job.2241

[78]. Hallowell MR. Risk-based framework for safety investment in construction organizations. J 
Constr Eng Manag 2011;137(8):592–599. Doi:10.1061/(ASCE)CO.1943-7862.0000339

[79]. Liden RC, Erdogan B, Wayne SJ, et al. Leader–member exchange, differentiation, and 
task interdependence: implications for individual and group performance. J Organ Behav 
2006;27(6):723–746. Doi:10.1002/job.409

[80]. Meindl JR. Managing to be fair: an exploration of values, motives, and leadership. Adm Sci Q 
1989;34(2):252–276. Doi:10.2307/2989898

[81]. Haas EJ. The role of supervisory support on workers’ health and safety performance. Health 
Comm 2020;35(3):364– 374. Doi:10.1080/10410236.2018.1563033

[82]. Erkutlu H, Chafra J. Empowering leadership and organizational job embeddedness: the 
moderating roles of task interdependence and organizational politics. Procedia Soc Behav Sci 
2015;210:3–10. Doi:10.1016/j.sbspro.2015.11.321

[83]. Haas E, Ryan M, Hoebbel C. Examining associations in the mining industry. Prof Saf 
2018;63(12):30. [PubMed: 31007311] 

[84]. Kiggundu MN. Task interdependence and the theory of job design. Acad Manage Rev 
1981;6(3):499–508. Doi:10.5465/amr.1981.4285795

[85]. Hasan S, Ferguson JP, Koning R. The lives and deaths of jobs: technical interdependence and 
survival in a job structure. Organ Sci 2015;26(6):1665–1681. Doi:10.1287/orsc.2015.1014

[86]. Sorensen JB. The strength of corporate culture and the reliability of firm performance. Adm Sci 
Q 2002;47:70–91. Doi:10.2307/3094891

[87]. Schein EH. Organizational culture. American Psychologist. 1990;42(2):109–119.

[88]. Tokakis V, Polychroniou P, Boustras G. Crisis management in public administration: the three 
phases model for safety incidents. Saf Sci 2019;113:37–43. Doi:10.1016/j.ssci.2018.11.013

[89]. Wu C, Song X, Wang T, et al. Core dimensions of the construction safety climate for 
a standardized safety-climate measurement. J Constr Eng Manag 2015;141(8):04015018. 
Doi:10.1061/(ASCE)CO.1943-7862.0000996

[90]. Thomas EJ. Effects of facilitative role interdependence on group functioning. Human Rel 
1957;10:347–366. Doi:10.1177/001872675701000404

Haas and Yorio Page 17

Int J Occup Saf Ergon. Author manuscript; available in PMC 2024 April 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



[91]. Mao HY, Hsieh AT, Chen CY. The relationship between workplace friendship and perceived job 
significance. J Manag Organ 2012;18(2):247–262. Doi:10.5172/jmo.2012.18.2.247

[92]. Markiewicz D, Devine I, Kausilas D. Friendships of women and men at work. J Managerial 
Psychol. 2000;15(2):161– 184. Doi:10.1108/02683940010310346

[93]. Song SH, Olshfski D. Friends at work: a comparative study of work attitudes in Seoul 
city government and New Jersey state government. Admin Society. 2008;40(2):147–169. 
Doi:10.1177/0095399707312827

[94]. Van Breukelen WI, Konst D, Van Der Vlist RE. Effects of LMX and differential treatment on 
work unit commitment. Psychological Rep 2002;91(1):220–230. Doi:10.2466/pr0.2002.91.1.220

Haas and Yorio Page 18

Int J Occup Saf Ergon. Author manuscript; available in PMC 2024 April 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Hypothesized mediation of coworker communication.
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Figure 2. 
Bootstrapped standardized coefficients for the theoretical model. *p < 0.01.
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Table 2.

Demographic characteristics of participantsa.

Demographic characteristic Survey count %

Gender (62 missing)

 Male 1741 92.0

 Female 152 8.0

Job classification (81 missing)

 Salaried 470 25.0

 Hourly 1404 75.0

Age range (61 missing)

 18–24 years 95 5.0

 25–34 years 346 18.3

 35–44 years 421 22.2

 45–54 years 578 30.5

 55–64 years 408 21.5

 65+ years 46 2.4

Highest level of education (65 missing)

 Less than high school 54 2.9

 High school 1024 54.2

 Associate degree/trade certificate 544 28.8

 Bachelor’s degree 206 10.9

 Master’s degree or higher 62 3.3

a
Researchers did not aim to demonstrate equivalence in demographic distributions among the subsectors.
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