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Purpose: This study aimed to investigate the effects of three different safety stressors (safety role ambiguity, safety role conflicts, and 
safety interpersonal conflicts) on safety performance of coal miners under the mediating role of resilience and coping styles.
Patients and Methods: The study is cross-sectional. To collect data to analyze the hypothesized relationships in the present study, 
a total of 450 questionnaires were distributed to coal miners in Shannxi Province of China. Regression analysis was employed as the 
main statistical technique in analyzing the data using SPSS 22.0 and Process 4.1.
Results: The results of regression analysis indicate that the three kind of safety stressors have a negative predictive effect on coal 
miners’ safety performance. Resilience and coping styles both were the mediating variables between the safety stressors (safety role 
ambiguity, safety role conflicts, and safety interpersonal conflicts) and coal miners’ safety performance, and resilience and coping 
styles play a chain mediating role between the safety stressors (safety role ambiguity, safety role conflicts, and safety interpersonal 
conflicts) and safety performance of coal miners.
Conclusion: This study further explores the mechanism between safety stressors and safety performance, providing theoretical 
guidance for improving the safety performance of coal mines. It emphasizes the importance of coal miner’s resilience intervention, 
positive coping styles promotion, and negative coping styles prevention in coal mine safety production.
Keywords: safety performance, resilience, safety stressors, coping styles

Introduction
In China, underground coal mining is considered one of the most dangerous jobs.1 Even with the continuous improve-
ment of mining safety production in China in 2021, a total of 356 accidents occurred in coal mines nationwide, resulting 
in 503 deaths and a mortality rate of 0.044 per million tons.2 However, from 2005 to 2014, the average annual mortality 
rate in the United States was as low as 0.0208 per million tons.3 There is still a significant gap between China and 
developed countries in terms of the safety of coal mine production. We need to ensure workplace safety to reduce the 
personal damage and property loss caused by the coal mine accident.4 Safety performance has always been a hot topic of 
research because it can improve workplace safety.5–9

Environmental pollution in soil,10 food,11–34 water resources,35 air,36–38 is increasing with the industrialization of 
countries39–54 and may reduce workplace safety. These pollutants including mycotoxins,47,55–59 radioactive elements,60 

microbial,61–63 heavy metals,64–72 hormones,73 pesticides,74–76 antibiotics77,78 caused various diseases.79,80

The definition of safety performance has always lacked consistency in the academic field.5 Some scholars believe that 
safety performance may refers to an organizational metric for safety outcomes, such as accident rate, injury rate, 
mortality rate, etc.81 However, this definition cannot provide advance warning for safety accidents, so scholars generally 
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believe that safety performance may refers to a metric for safety-related behaviors of individuals.82 This definition 
provides researchers with measurable indicators,4 and the more widely used method is to evaluate employees’ safety 
compliance (SC) and safety participation (SP), which is a more scientific way to measure safety performance.83

SC refers to the core safety activities that individuals must undertake to maintain workplace safety, and SP refers to 
behaviors such as participating in voluntary safety activities or attending safety meetings.84 This article will adopt this 
definition. It is worth mentioning that safety performance belongs to a separate field of work performance, and the 
difference between the two is about their task, contextual or adaptive.82,85

At present, research on safety performance has made some progress. Scholars usually formulate relevant safety 
management policies by exploring factors that may have a predictive effect on safety performance.86 Safety stressors is 
occupational stressors in the context of safety. Scholars generally believe that safety stressors will have a negative effect 
on the safety performance of workers5,86–88 However, most of the previous research focused on pipeline installers, 
construction workers, and oil workers,5,86,88 but coal miners have not been surveyed. Therefore, to better the safety 
performance of coal miners, we should research the mediating mechanism of safety stressors and safety performance. 
And some scholars have confirmed that evaluating subjective support, psychological capital, and safety-specific trust, as 
well as ego depletion and self-efficacy, moderating or mediating effect on the relationship between safety stressors and 
safety performance.5,86 However, the two essential abilities or psychological resources that individuals use to cope with 
stress, namely resilience and coping styles, have not been explored.89–91 In general, the impact mechanism between 
safety stressors and safety performance needs further exploration for propose safety management policies to improve 
safety production in coal mine.

Hypotheses Development
The Relationship Between Safety Stressors and Safety Performance
There are various types of safety stressors,86 and the impact of stressors on performance varies with the type of stressors 
and the performance dimensions being examined.92 This article mainly focuses on three types of safety stressors that 
often exist in high-risk industries: safety role ambiguity (SRA), safety role conflicts (SRC), and safety interpersonal 
conflicts (ISC). SRA refers to situations where available information and resources related to safety roles are unclear or 
insufficient. SRC reflects inconsistencies between safety expectations and evaluation criteria. ISC refers to the occurrence 
of safety disputes among organizational members.5

Sampson et al found that SRA, SRC and ISC are negatively correlated with SC. However, only SRA and SRC are 
significantly negative correlated with SC.5 Wang et al argue that all three types of safety stressors (SRA, SCR, and ISC) 
have a negative impact on the SP of construction workers, while only SRA has a significant negative effect on SC.86 Ye 
et al found that three types of safety stressors (SRA, SCR, and ISC) all have a negative impact on the safety performance 
(SC and SP) of construction workers.88 However, due to different measurement scale and respondent, there are specific 
differences in the relationship between the three types of safety stressors and the two sub-dimensions of safety 
performance.88 Therefore, this article takes coal miners as the survey object and verifies the impact between the three 
types of safety stressors and the two sub-dimensions of safety performance again.

According to action theory,93 if working conditions disrupt information processing and require mental labor, it can 
trigger adverse reactions. For example, if an employee does not know what they should do, this may lead to a lack of 
guidance on when to perform tasks, which may result in a decrease in job performance.94 Besides, Abbas and Raja found 
that hindrance job stressors had negative effects on job performance.95 Therefore, according to the definition of SRA, 
SRC and ISC, they are highly likely to generate information that disrupts work, and they are all hindrance job stressors 
that hinder workers’ personal growth and goal attainment.96,97 We propose the hypothesis:

H1: Safety role ambiguity (H1a), safety role conflict (H1b), and interpersonal safety conflict (H1c) have negative effects 
on workers’ safety compliance.

H2: Safety role ambiguity (H2a), safety role conflict (H2b), and interpersonal safety conflict (H2c) have negative effects 
on workers’ safety participation.
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The Mediating Role of Resilience
With the rise of positive psychology, the resilience closely related to positive psychology is also receiving increasing 
attention.91,98,99 Resilience(PR), also known as psychological resilience, refers to the positive psychological state that an 
individual experiences under adversity, and stress stimuli are a vital psychological resource.5,81,100 SRA, SRC, and ISC, 
as hindrance stressors,96 require more psychological resources to cope with and result in a loss of individual 
resources.91,101 Previous studies have found that hindrance stressors (role conflicts, task conflicts, etc.) have a negative 
impact on the resilience of miners. Therefore, we hypothesize:

H3: Safety role ambiguity (H3a), safety role conflict (H3b), and interpersonal safety conflict (H3c) have negative effects 
on resilience.

In addition, Studies have found that resilience can help coal miners cope with the high-pressure environment of coal 
mine production and reduce their unsafe behaviors.102 Resilience has a significant positive impact on the SC and SP of 
railway constructors.103 Aviation safety officers have a high degree of psychological resilience, which helps them fulfill 
their safety responsibilities, improve their safety behavior, and ultimately achieve safety performance improvement.104 

Therefore, we hypothesize:

H4: Resilience has positive effects on safety compliance (H4a) and safety participation (H4b).

In summary, SRA, SRC, and ISC as hindrance stressors can consume the resilience of miners102 and resilience 
positively effect on safety performance (SC and SP), we hypothesize:

H5: Resilience mediates the relationship between safety role ambiguity (h5a), safety role conflict (H5b), interpersonal 
safety conflict (H5c), and safety compliance.

H6: Resilience mediates the relationship between safety role ambiguity (H6a), safety role conflict (H6b), safety 
interpersonal conflict (H6c), and safety participation.

The Mediating Role of Coping Styles
Coping styles refer to the constantly changing cognitive and behavioral efforts made to manage external and/or internal demands 
that are seen as exceeding or depleting resources, which are influenced by characteristics such as personality, abilities, and social 
skills. It often acts between stress and outcomes, divided into positive coping styles (PCS) and negative coping styles (NCS).105 

PCS refer to individuals taking problem-solving as their orientation, actively seeking internal and external resources, and 
actively constructing problem-solving strategies. NCS refer to the tendency of individuals to adopt avoidance, denial, fantasy, 
and other methods to cope with problems.106 The theory of pressure imbalance compensation107 suggests that long-term 
exposure to stress can lead to internal system imbalances, and individuals will adopt different coping styles to compensate for 
these imbalances. The direction and extent of the impact depend on their own choices.108 Scholars have found that the greater 
stress staff faced, they tend to choose negative coping styles rather than positive coping styles.107 Therefore, we hypothesize:

H7: Safety role ambiguity (H7a), safety role conflict (H7b), and interpersonal safety conflict (H3c) have negative effects 
on positive coping styles.

H8: Safety role ambiguity (H8a), safety role conflict (H8b), and interpersonal safety conflict (H3c) have positive effects 
on negative coping styles.

In addition, research has confirmed that positive coping styles can significantly positively predict work performance,109 

The coping styles of construction workers have a significant impact on their unsafe behavior.110 Positive coping styles can 
enhance positive emotions and lead to positive outcomes.111,112 Contrarily, individuals who use negative coping styles tend 
to doubt their abilities, leading to negative outcomes.113 This article proposes the hypothesis:

H9: Positive coping styles have a positive effect on Safety Compliance (H9a) and Safety Participation (H9b).
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H10: Negative coping styles have a negative effect on safety Safety Compliance (H10a) and Safety Participation (H10b).

In summary, we hypothesize:

H11: Coping styles (PCS and NCS) mediate the relationship between safety role ambiguity (H11a), safety role conflict 
(H11b), safety interpersonal conflict (H11c), and safety compliance.

H12: Coping styles (PCS and NCS) mediate the relationship between safety role ambiguity (H12a), safety role conflict 
(H12b), safety interpersonal conflict (H12c), and safety participation.

The Multiple-Step Mediating Effects Through Resilience and Coping Styles
Resilience, as an individual’s “buffer” in the face of stress, mainly depends on personal and social factors.114 Coping 
styles are usually recognized as the cognitive and behavioral methods that individuals take to alleviate or eliminate the 
situation or event when confronted with a stressful situation or stressful event.115 Thompson et al found that resilience 
was related to positive coping styles: individuals with low resilience might adopt negative coping styles in the face of 
stress, while those with high levels of resilience were inclined to seek positive coping styles such as social support and 
problem-solving.116 This view has also been confirmed in the study by Xie et al.117 Thus, we hypothesize:

H13: Resilience has positive effects on positive coping styles (H13a) and negative effects on negative coping styles 
(H13b).

As mentioned above, three types of safety stressors (SRA, SRC, and ISC) may have a negative effect on the resilience 
of workers. Resilience promotes positive coping styles, weakens negative coping styles, and then effects on safety 
performance. Therefore, SRA, SRC, and ISC have an effect on safety performance through the multi-step mediating 
effect of resilience and coping styles. In other words, resilience serves as a “buffer” for safety stress, which, to some 
extent, prevents workers from choosing negative coping styles and encourages them to choose positive coping styles, 
thereby effecting safety performance.

H14: Safety role ambiguity (H14a), safety role conflict (H14b), and interpersonal safety conflict (H14c) effect coal 
miners’ safety compliance through the multiple-step mediating effect of resilience and coping styles (PCS and NCS).

H15: Safety role ambiguity (H15a), safety role conflict (H15b), and interpersonal safety conflict (H15c) effect coal 
miners’ safety participation through the multiple-step mediating effect of resilience and coping styles (PCS and NCS).

The conceptual framework and hypotheses stated above are shown in Figure 1.

Methods
Participants and Data Collection Procedures
In this study, a questionnaire survey was conducted to collect hypothesis-testing data. Before the formal survey, we 
sent a preliminary questionnaire to ten workers in a coal mine in Yulin City, Shaanxi Province. We conducted 
a prediction test to modify potentially confused items. According to the feedback of ten staff, we further revised some 
items to simplify the language and facilitate understanding. The formal investigation was conducted in three coal 
mining enterprises in Shaanxi Province of China from February 2022 to April 2022. The survey was conducted on- 
site and online at the same time. A total of 450 questionnaires were sent out. 241 questionnaires (53.56%) were 
distributed on-site, and 209 questionnaires (46.44%) were distributed online. Participants were first-line coal miners. 
The questionnaires with no answers exceeding 5%118 and arbitrary answers (eg, there are obvious repetition patterns 
in the answers) are excluded, and the final valid samples are 364 (the effective response rate is 80.89%). If the 
effective sample size reaches five times or more of the number of items, it can be tested, the obtained data can be 
verified.119
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According to the demographic results of the respondents (Table 1), the respondents were male, accounting for 100% 
(n=364). The age of all respondents was mainly distributed between 31 and 40 years old, accounting for 59.34% (n=216), 
more than half of the total number of respondents. 78.29% (n=285) of the respondents had worked in the coal industry 
for more than five years, and 79.67% (n=290) of them were married. In terms of educational background, with the 
development of wisdom mine in recent years, the degree of digitization of coal mine production in China has improved, 
and the education degree of coal miners has been greatly improved.120 73.93% (n=269) of the respondents have Junior 
college degree or above.

Measures
In order to ensure the scientific of this study, the questions in the questionnaire are developed using the validated scale 
that has been used in previous studies. These scales were translated into Chinese using standard translations prior to use. 
The survey content includes safety stressors, resilience, coping styles, and safety performance.

Figure 1 Conceptual framework and hypothesis.

Table 1 Demographic Characteristics of the Respondents (N=364)

Characteristics Items Frequency Percentage (%)

Gender Male 364 100.00
Female 0 0.00

Age Below 30 84 23.08

31–40 216 59.34
41–50 48 13.19

More than 51 16 4.40

Marital status Unmarried 74 20.33
Married 290 79.67

Work experience Below 5 years 27 7.42

5–10 years 68 18.68
11–20 years 115 31.59

21–30 years 102 28.02

More than 30 years 52 14.29
Educational Secondary school or below 33 9.07

Background High school 62 17.03

Junior college 196 53.85
Undergraduate and above 73 20.05

Note: Item high school including technical secondary school and technical school.

Psychology Research and Behavior Management 2024:17                                                                    https://doi.org/10.2147/PRBM.S436598                                                                                                                                                                                                                       

DovePress                                                                                                                          
83

Dovepress                                                                                                                                                                 Li et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Safety Stressors
According to Sampson et al5 and Fu et al.121 This paper mainly focuses on three kinds of safety stressors and uses 18 
items to measure them, namely safety role ambiguity (SRA, 5 items), safety role conflict (SRC, 9 items), and 
interpersonal safety conflict (ISC, 4 items). The sample items of the three sub-scales include “My work has no clear 
and planned security goals”, “In order to perform tasks safely, I must ignore the rules or policies”, and “I argue with 
others in work on safety issues”. The scale of SRA and SRC is measured according to the consistency of 1 (strongly 
disagree) to 5 (strongly agree), while the scale of ISC is measured according to the occurrence frequency of 1 (never) to 5 
(extremely frequent).

Resilience
Resilience measurements using the revised Connor-Davidson Resilience Scale (CD-RISC),122 the scale measures 
resilience as an individual trait and is widely used in resilience research. Scholars Yu Xiaonan and Zhang Jianxin 
revised the scale in Chinese and measured it in three dimensions: tenacity, strength, and optimism. There are 25 items on 
the scale, including 13 items to measure tenacity, such as “when things do not seem to have much hope, I will not give up 
easily”, 8 items to measure strength, such as “coping with stress makes me feel powerful”, 4 items to measure optimism, 
such as “whatever happens I can deal with”, resilience scale items from 1 (very disagree) to 5 (very agree).

Coping Styles
The Simple Coping Style Scale (SCSQ), prepared by Xie123 was adopted. This scale has a total of 20 items encompassing 
two dimensions: positive coping style (12 items), such as “Try to see the bright side of things”, and negative coping style 
(8 items), such as “Accept reality because there is no other way”. According to a 0–5 score range, representing “never” to 
“extremely frequent”.

Safety Performance
The safety performance measurement scale used in this study was developed by Griffin,84 including 4 items measuring 
safety compliance (SC) and 3 items measuring safety participation (SP). Measurement items include “I use the correct 
security program at work”, “when my colleagues work in dangerous or harmful conditions, I help them”, and so on. All 
items scored from 1 (very disagree) to 5 (very agree).

Data Analysis Procedures
First, reliability analysis and validity analysis were employed to evaluate the quality of the measurement model for 
ensure that the measurement scale can accurately measure the variables. Reliability was assessed by Cronbach’s alpha 
value of variables, the result were produced by SPSS version 22.0. Validity analysis was assessed by confirmatory factor 
analysis (CFA) which produced by AMOS version 22. Second, SPSS version 22.0 was used for descriptive statistical 
analysis of the questionnaire data, through which the mean, standard deviation (SD), and correlation coefficients of the 
variables were obtained. Then, SPSS 22.0 and SPSS PROCESS 4.1 were used to build a multiple Regression Model to 
test the research hypotheses. A three-step method was applied to examine the hypothesis,124 The first step examines the 
effect of independent variables on dependent variables (H1 and H2); the second step, the influence of independent 
variables on mediators and the effect of mediators on dependent variables were examined (testing H3, H4, H7, H8, H9, 
H10, and H13). The last step was used to develop a hierarchical multiple regression (use SPSS PROCESS Macro Model 
81) to examine the mediation effects (testing H5, H6, H11, H12, H14, and H15).

According to other literature related to safety behavior, four demographics (Participant age, education, marriage 
status, and work experience) were collected and included during analysis to control for confounding effects.125,126

Analyses and Results
Assessment of Measurement Reliability and Validity
The reliability which tested by Cronbach’s alpha value was ranging from 0.806 to 0.951, reaching the accepted threshold 
value of 0.7.127
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Convergent validity was assessed by the indices of standard factor loading (SFL), construct reliability (CR), and 
average variance extracted (AVE) recording to confirmatory factor analysis (CFA). The result of first CFA led to deleting 
13 items of resilience to prevent negative variance. The final result of SFL, CR and AVE (as well as Cronbach’s alpha) 
are presented in Table 2. The SFL of all the variables were greater than the 0.50 threshold and the construct reliabilities 
of the variables were also greater than the 0.70 and were statistically significant at a 5% confidence level. For the AVE, 
all of the variables had AVE ranging from 0.602 to 0.837 and were above the 0.50 threshold showing good convergent 
validity. In addition to checking whether the variables were distinct from each other, the discriminant validity for all the 
variables was checked and the results are presented along the diagonal line of the inter-factor correlation analysis (See the 
Bold numbers of Table 3). The discriminant validity results show that the variables are distinct from each other since they 
are greater than the inter-factor correlation values. All measurements satisfactorily fit the data.

Descriptive Analyses and Person
The mean and standard deviation (SD) of variables and the correlation coefficients among variables are shown in Table 3. 
SRA, SRC, and ISC were negatively related to SC and SP. SRA, SRC, and ISC were negatively related to PR. SRA, 
SRC, and ISC were negatively related to PCS and positively related to NCS. PR was positively related to PCS and 
negatively related to NCS. PR was positively related to SC and SP. NCS are negatively related to SC and SP. PCS are 
positively related to SC and SP.

Table 2 Results of Reliability and Validity Testing

Variables Indicators Cronbach’s Alpha CR SFL

SRA SRA1 0.895 0.895 0.793

SRA2 0.771

SRA3 0.782

SRA4 0.817

SRA5 0.804

SRC SRC1 0.934 0.934 0.837

SRC2 0.761

SRC3 0.785

SRC4 0.76

SRC5 0.763

SRC6 0.784

SRC7 0.759

SRC8 0.803

SRC9 0.792

ISC ISC1 0.918 0.918 0.854

ISC2 0.86

ISC3 0.844

ISC4 0.873

(Continued)
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Table 2 (Continued). 

Variables Indicators Cronbach’s Alpha CR SFL

PR PR1 0.936 0.937 0.739

PR2 0.759

PR3 0.761

PR4 0.728

PR5 0.737

PR6 0.714

PR7 0.602

PR8 0.614

PR9 0.777

PR10 0.745

PR11 0.753

PR12 0.772

PR13 0.764

PCS PCS1 0.937 0.911 0.785

PCS2 0.776

PCS3 0.743

PCS4 0.754

PCS5 0.727

PCS6 0.746

PCS7 0.715

PCS8 0.744

NCS NCS1 0.919 0.919 0.823

NCS2 0.766

NCS3 0.769

NCS4 0.726

NCS5 0.774

NCS6 0.742

NCS7 0.755

NCS8 0.772

SC SC1 0.806 0.77 0.729

SC2 0.694

SC3 0.754

(Continued)
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Testing of Hypotheses
First, the direct effects of the independent variables on the dependent variables were examined. The results are shown in 
the Table 4. SRA, SRC, and ISC negatively influenced SC (as model 1 to 3), which supported H1. SRA, SRC, and ISC 
had negative effects on SP, thus supporting H2 (as model 4 to 6). All the independent variables were found to have 
significant effects on the dependent variables.

Second, the direct effects of the independent variables on the mediators and the effect of the mediators on the 
dependent variables were examined. The results are shown in Table 4. SRA, SRC, and ISC negatively effect on PR 
(model 7 to 9), supporting H3; PR positively effect SC and SP (model 10 and 11), supporting H4; SRA, SRC, and ISC 
negatively effect on PCS (model 12 to 14) and positively effect on NCS (model 15 to 17), supporting H7, H8; PCS 
positively effect on SC and SP (model 18 and 20), NCS negatively effect on SC and SP (model 19, 21), supporting H9 
and H10. PR also positively effect on PCS (model 22) and negatively effect on NCS (model 23), supporting H13. All 
hypothesis results are significant.

Last, we used the SPSS PROCESS Macro Model 81 for mediation effect analysis. Following the suggestion of 
Cheung and Lau,128 we used the bias-corrected (BC) bootstrap method to define the confidence intervals (CI) for 
examining the significance of the indirect effects. The bootstrap sample size and the confidence intervals were set as 1000 
and 95%, respectively. The results are shown in Figures 2–7. Table 5 shows the direct effects, indirect effects, and total 
effects of the hypothesized mediation model. We found that safety role ambiguity, safety role conflict, and Interpersonal 
safety conflict had significant indirect effects on safety compliance and safety participation through resilience (supporting 
H5 and H6); Safety role ambiguity, safety role conflict, and Interpersonal safety conflict had significant indirect effects on 
safety compliance and safety participate through coping styles (PCS and NCS) (supporting H11 and H12); Additionally, 
H13 was supported since the indirect effect of SRA, SRC, and ISC on SC,SP through resilience and PCS,NCS were 
significant.

Table 2 (Continued). 

Variables Indicators Cronbach’s Alpha CR SFL

SP SP1 0.844 0.838 0.633

SP2 0.811

SP3 0.771

SP4 0.78

Table 3 Means, SD, and Correlation Coefficients Among Variables

Variables M SD 1 2 3 4 5 6 7 8

1. SRA 2.7505 1.07441 0.794

2. SRC 2.823 1.04459 0.669** 0.783

3. ISC 2.7802 1.2169 0.619** 0.654** 0.858

4. PCS 3.4744 0.93437 −0.318** −0.344** −0.440** 0.749

5. NPS 2.6648 0.99259 0.378** 0.450** 0.460** −0.420** 0.766

6. PR 3.506 0.81496 −0.278** −0.296** −0.334** 0.473** −0.278** 0.73

7. SC 3.7095 0.86338 −0.521** −0.489** −0.541** 0.585** −0.470** 0.656** 0.726

8. SP 3.3553 1.11593 −0.454** −0.504** −0.514** 0.517** −0.536** 0.433** 0.656** 0.752

Notes: **p < 0.01; Diagonal bold font indicates the square root of AVE.
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Table 4 Results of the Regression Analysis

Control variables SC SP PR SC SP

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 Model 11

Age 0.89 0.13 0.051 0.22 0.136 0.181 0.039 −0.001 0.021 0.021 0.119

Edu −0.87 −0.091 −0.059 −0.019 −0.031 0.013 −0.281*** −0.287*** −0.267*** −0.267*** 0.193***

Exp −0.36 −0.035 −0.053 −0.005 −0.002 −0.025 −0.056 −0.054 −0.065 −0.065 0.023

Mar 0.57 0.104 0.131 −0.014 −0.033 0.07 0.339 0.148 −0.059 −0.059 0.109

Independent Variables

SRA −0.43*** −0.497*** −0.235***

SRC −0.409*** −0.546*** −0.252***

ISC −0.388*** −0.481*** −0.224***

PCS

NCS

PR 0.736*** 0.645***

R-sq 0.289 0.249 0.305 0.227 0.263 0.269 0.157 0.178 0.182 0.182 0.211

F 2.135 1.214 1.617 2.412* 1.1 1.770 9.81*** 9.889*** 9.06*** 9.06*** 2.707*

Dependent variable PCS NCS SC SP PCS NCS

Control variables Model 12 Model 13 Model 14 Model 15 Model 16 Model 17 Model 18 Model 19 Model 20 Model 21 Model 22 Model 23

Age 0.147 0.095 0.131 −0.007 0.05 0.015 −0.049 0.023 0.061 0.153 0.088 0.065

Edu −0.083 −0.09 −0.065 −0.022 −0.009 −0.043 −0.018 −0.071 0.06 −0.007 0.092 −0.154**
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Exp 0.035 0.036 0.022 −0.025 −0.028 −0.01 −0.061 −0.053 −0.034 −0.026 0.063 −0.04

Mar −0.062 −0.071 −0.01 −0.096 −0.074 −0.155 0.137 0.67 0.077 −0.024 0.023 −0.178

Independent variable

SRA −0.303*** 0.350***

SRC −0.320*** 0.425***

ISC −0.348*** 0.375***

PCS 0.546*** 0.619***

NCS −0.412*** −0.608***

PR 0.571*** −0.387***

R-sq 0.128 0.138 2.313 0.146 0.205 0.217 0.353 0.231 0.296 0.272 0.241 0.101

F 2.821* 2.017 0.214 0.232 0.242 0.586 191.287*** 103.669*** 147.601*** 130.62*** 107.999*** 37.193***

Notes: *p < 0.05. ***p < 0.001.
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Figure 2 Mediating roles of resilience and coping styles affect between SRA and SC. ***P < 0.001.

Figure 3 Mediating roles of resilience and coping styles affect between SRC and SC. ***P < 0.001.

Figure 4 Mediating roles of resilience and coping styles affect between ISC and SC. ***P < 0.001.
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Figure 5 Mediating roles of resilience and coping styles affect between SRA and SP. ***P < 0.001.

Figure 6 Mediating roles of resilience and coping styles affect between SRC and SP. ***P < 0.001.

Figure 7 Mediating roles of resilience and coping styles affect between ISC and SP. ***P < 0.001.
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Table 5 Total, Direct, and Indirect Effects of Safety Stressors on Safety Performance

1, SAR -> SC

Effects Paths Effect Bootstrap SE Bootstrap 95% CI Effect Proportion

Total effect SRA->SC −0.4331 0.0364 −0.5048 to −0.3615 100.00%

Direct effect SRA->SC −0.2132 0.0293 −0.2708 to −0.1557 49.23%

Indirect effects SRA->PR->SC −0.1116 0.0248 −0.1642 to −0.0662 25.77%

SRA->PCS->SC −0.0398 0.0138 −0.0706 to −0.0169 9.19%

SRA->NPS->SC −0.0362 0.0121 −0.0625 to −0.0155 8.36%

SRA->PR->PCS->SC −0.0245 0.0075 −0.0413 to −0.0119 5.66%

SRA->PR->NPS->SC −0.0078 0.0034 −0.0156 to −0.0024 1.80%

2, SRC -> SC

Total effect SRC->SC −0.4088 0.0381 −0.4837 to −0.3338 100.00%

Direct effect SRC->SC −0.1593 0.032 −0.2221 to −0.0965 38.97%

Indirect effects SRC->PR->SC −0.1225 0.027 −0.1795 to −0.0742 29.97%

SRC->PCS->SC −0.0451 0.0143 −0.0772 to −0.0204 11.03%

SRC->NPS->SC −0.0472 0.0144 −0.0771 to −0.0206 11.55%

SRC->PR->PCS->SC −0.0275 0.0084 −0.0465 to −0.0136 6.73%

SRC->PR->NPS->SC −0.0072 0.0036 −0.0157 to −0.0019 1.76%

3, ISC -> SC

Total effect ISC->SC −0.3884 0.0313 −0.4502 to −0.3267 100.00%

Direct effect ISC->SC −0.1616 0.0281 −0.2168 to −0.1064 43.25%

Indirect effects ISC->PR->SC −0.1123 0.0236 −0.1619 to −0.0699 26.97%

ISC->PCS->SC −0.0485 0.0141 −0.0786 to −0.0232 12.33%

ISC->NPS->SC −0.0404 0.0126 −0.0668 to −0.0166 11.40%

ISC->PR->PCS->SC −0.0198 0.0066 −0.0344 to −0.0089 4.75%

ISC->PR->NPS->SC −0.0059 0.0029 −0.0126 to −0.0014 1.30%

4, SAR -> SP

Total effect ISC->SC −0.497 0.0491 −0.5936 to −0.1459 100.00%

Direct effect ISC->SC −0.2356 0.0456 −0.3253 to −0.1459 47.40%

Indirect effects ISC->PR->SC −0.0612 0.0205 −0.1078 to −0.0272 12.31%

ISC->PCS->SC −0.0495 0.0191 −0.0924 to −0.0183 9.96%

ISC->NPS->SC −0.0989 0.0237 −0.1490 to −0.0564 19.90%

ISC->PR->PCS->SC −0.0305 0.0105 −0.0544 to −0.0130 6.14%

ISC->PR->NPS->SC −0.0214 0.008 −0.0393 to −0.0084 4.31%

(Continued)
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In general, the mediating effect consists of indirect effects generated by five pathways. First, the path of the indirect 
effect of SRA, SRC, and ISC on SC, SP through resilience. Second, the path of the indirect effect of SRA, SRC, and ISC 
on SC,SP through positive coping styles. Third, the path of the indirect effect of SRA, SRC, and ISC on SC, SP through 
negative coping styles. Fourth, the path of the indirect effect of SRA, SRC, and ISC on SC, SP through resilience and 
positive coping styles. Fifth, the path of the indirect effect of SRA, SRC, and ISC on SC, and SP through resilience and 
negative coping styles. Detailed results can be seen in Table 5 and Figures 2–7.

Discussion
Relationship Between Safety Stressors and Safety Performance of Coal Miners
We found that safety role ambiguity, safety role conflict, and interpersonal safety conflict had negative effects on both 
safety compliance and safety participation. This finding was consistent with Ye Gui.88 This result indicates that SRA, 
SRC, and ISC are hindrance stressors, which can generate disruptive information and lead to a decrease in safety 
performance. In addition, we found that SRA has the greatest negative impact on safety compliance; it may be because 
SRA leads to coal miners not knowing their safety responsibilities when encountering safety issues, So the workers 
ignored the safety work they had to do. SRC has the greatest negative impact on safety participation, which may be due 
to the voluntary nature of safety participation. When two conflicting goals appear simultaneously, miners often abandon 
the non-mandatory task. ISC is the lowest impact factor of the three safety stressors. The impact of ISC on safety 
compliance and safety participation is the smallest among the three sources of stress, as it may cause negative emotions 
among miners,129 leading to intentional violations or unwillingness to engage in voluntary safety work (such as actively 
reminding colleagues of unsafe behavior). However, the probability of this phenomenon occurring in reality is relatively 

Table 5 (Continued). 

1, SAR -> SC

Effects Paths Effect Bootstrap SE Bootstrap 95% CI Effect Proportion

5, SRC -> SP

Total effect ISC->SC −0.5455 0.0488 −0.6415 to −0.4496 100.00%

Direct effect ISC->SC −0.2614 0.0479 −0.3556 to −0.1673 47.92%

Indirect effects ISC->PR->SC −0.0642 0.021 −0.1115 to −0.0284 11.77%

ISC->PCS->SC −0.0531 0.02 −0.0982 to −0.0199 9.73%

ISC->NPS->SC −0.1165 0.0272 −0.1731 to −0.0673 21.36%

ISC->PR->PCS->SC −0.0324 0.0113 −0.0576 to −0.0135 5.94%

ISC->PR->NPS->SC −0.0179 0.0073 −0.0345 to −0.0062 3.28%

6, ISC -> SP

Total effect ISC->SC −0.481 0.0413 −0.5623 to −0.3997 100.00%

Direct effect ISC->SC −0.2156 0.0427 −0.2997 to −0.1316 44.82%

Indirect effects ISC->PR->SC −0.0612 0.0194 −0.1041 to −0.0279 12.72%

ISC->PCS->SC −0.0578 0.0215 −0.1051 to −0.0211 12.02%

ISC->NPS->SC −0.1072 0.0237 −0.1563 to −0.0631 22.29%

ISC->PR->PCS->SC −0.0236 0.0091 −0.0436 to −0.0086 4.91%

ISC->PR->NPS->SC −0.0156 0.0066 −0.0304 to −0.0048 3.24%
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low. Negative emotions lead to miners intentionally violating regulations or not actively engaging in voluntary safety 
work (such as actively reminding their colleagues of unsafe behavior), but the probability of this phenomenon occurring 
is relatively low in reality.

Mediating Role of Resilience
Resilience mediated all the examined relationships between safety stressors and safety performance. SRA, SRC, and ISC 
have significant negative effects on the resilience of miners. It means Workers have consumed this positive psychological 
resource to cope with stressors.5,81 However, Resilience has a positive impact on safety compliance and safety 
participation. It means that resilience has become a “buffer” between safety stressors and safety performance. This 
phenomenon can be explained by the Social Cognitive Theory (SCT)130, individuals can guide their behavior through 
their subjective characteristics and then influence the environment. Therefore, the result enlightens us to strengthen the 
resilience of coal miners such as providing regular psychological training to miners, organizing psychological relaxation 
activities, and imparting psychological relaxation techniques, which is very necessary.

Mediating Role of Coping Styles
Coping styles play a mediating role in the relationship between safety stressors and safety performance. SRA, SRC, and 
ISC have a negative effect on the positive coping styles of miners and have a positive effect on the negative coping 
styles. The pressure imbalance model107 can explain this phenomenon, when an individual is under stress, in order to 
maintain internal balance, they will use their resources to balance and choose different coping styles to compensate. 
Therefore, bearing stress can lead to a decrease in individual resources, leading to negative coping styles. On the 
contrary, the more resources an individual possesses, the more they will adopt positive coping styles for difficulties and 
challenges.131 In addition, we found that positive coping styles have a positive impact on safety compliance and safety 
compliance, while negative coping styles have a negative impact on safety compliance and safety compliance, which is 
consistent with previous research findings.110 It means that positive coping styles will encourage workers to increase their 
work enthusiasm and pay more attention to safety issues at work. Negative coping styles can lead to the opposite 
outcome. Therefore, SRA, SRC, and ISC can affect the safety performance of miners through coping styles.

Multiple-Step Mediating Effect of Resilience and Coping Styles
This study found that safety stressors can affect safety performance of miners through a multiple-step mediated effect of 
resilience and coping styles. This result indicates that miners tend to consume individual psychological resilience to cope 
with safety stressors, which encourages them to choose positive coping styles to solve problems132 and prevents them 
from choosing negative coping styles, thereby improving safety performance. At the same time, when the psychological 
resilience resources of workers are insufficient to help miners cope with safety pressures, it can lead to workers adopting 
negative coping styles, such as choosing to avoid and give up,133 thereby reducing safety performance.

The above results clearly verify the pathways through which three sources of safety stressors affect safety perfor-
mance through the resilience and coping styles of miners. Especially based on the analysis of the mediating effect of 
resilience, the role of coping styles in this process has been discovered, providing theoretical support for coal mining 
enterprises to propose safety management policies and ensure safety production. Specifically, first, coal mining enter-
prises resilience exercises and training activities to improve the ability of miners to cope with safety stressors. Secondly, 
special attention should be paid to workers who repeatedly adopt negative coping styles (such as evading safety 
inspections, passively treating participation in safety training, etc.), which means that their resilience has already or 
will been exhausted, and the intensity of resilience training should be increased, And introduce other ways to promote 
resilience, such as humanistic care or emotional support, to provide effective assistance for coal mine safety production.

Limitations
Some limitations of this study should be mentioned. First of all, the study was a cross-sectional study, which only 
examined the relationship between variables at a certain time point, and cannot verify the dynamic development 
relationship and clear causal relationship. In the future, longitudinal or crossover studies can be used to explore the 
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mechanism of action between variables. Secondly, the generalizability of results in this study might be limited as this 
study only surveyed coal miners in Shaanxi Province. Future studies may consider expanding the sample to more regions 
and adopting more random sampling methods. Thirdly, this study has known that resilience and coping styles play 
a multiple-step mediating role between safety stressors and safety performance, and there are studies noticed that Positive 
coping styles can enhance positive emotions and lead to positive outcomes.111,112 Whether emotion has also effect on the 
relationship between safety stressors, resilience, coping styles and safety performance need further research.

Conclusion
This study investigated the safety stressors (SRA, SRC, and ISC), resilience, coping styles (PCS and NCS), and safety 
performance (SC and SP) of coal miners. The results showed that safety role ambiguity, safety role conflict, and 
interpersonal safety conflict negatively affected workers’ safety compliance and safety participation. Resilience and 
coping styles (PCS and NCS) were found to mediate the relationship between safety stressors (SRA, SRC, and ISC) and 
safety compliance (SC and SP), respectively. And resilience and coping styles (PCS and NCS) also played a multiple- 
step mediating role in the effect of safety stressors (SRA, SRC, and ISC) on coal miners’ safety performance (SC and 
SP). This result provides some theoretical support and guidance for the research and intervention of coal mine safety 
performance and has great significance for coal mining enterprises to formulate safety management policies and reduce 
production accidents.

Data Sharing Statement
The datasets generated for this study are available on request to the corresponding author.

Ethics Approval and Consent to Participate
All methods were carried out in accordance with Declaration of Helsinki. Written informed consent was obtained before 
data collection from the participants. This study was approved by the ethics committee of Academic and Ethics 
Committee of Xi’an University of science and technology. (Approval number: XUSTETHP002022040122).

Funding
This study was funded by the National Natural Science Foundation of China (NSFC) (51874237)\(U1904210) 
\(71273208).

Disclosure
The authors declare that they have no conflicts of interest.

References
1. Dash RK, Nguyen TN, Cengiz K, et al. Fine-tuned support vector regression model for stock predictions. Neural Comput Appl. 2021;35 

(32):23295–23309. doi:10.1007/s00521-021-05842-w
2. Zhang P, Zhang X, Yuhang D. Law analysis and prediction research of coal mine accidents in China from 2008 to 2021. Min Safety Environ Protect. 

2023;50(2):136–140.
3. Yu K, Cao Q, Xie C, et al. Analysis of intervention strategies for coal miners’ unsafe behaviors based on analytic network process and system 

dynamics. Safety Sci. 2019;118:145–157. doi:10.1016/j.ssci.2019.05.002
4. Christian MS, Bradley JC, Wallace JC, et al. Workplace safety: a meta-analysis of the roles of person and situation factors. J Appl Psychol. 2009;94 

(5):1103–1127. doi:10.1037/a0016172
5. Sampson JM, DeArmond S, Chen PY. Role of safety stressors and social support on safety performance. Safety Science. 2014;64:137–145. 

doi:10.1016/j.ssci.2013.11.025
6. Wang H, Wu Z, Chen J, et al. Evaluation of road traffic noise exposure considering differential crowd characteristics. Trans Res Part D. 

2022;105:103250. doi:10.1016/j.trd.2022.103250
7. Li J, Huang C, Yang Y, Liu J, Lin X, Pan J. How nursing students’ risk perception affected their professional commitment during the COVID-19 

pandemic: the mediating effects of negative emotions and moderating effects of psychological capital. Humanit Soc Sci Commun. 2023;10(1):1–9.
8. Huang Y, Ni X. The impact of human capital of village cadres on work performance: taking renju town as an example. J Chin Hum Resour Manage. 

2022;13(2):3–11. doi:10.47297/wspchrmWSP2040-800501.20221302
9. Cao B, Zhao J, Gu Y, et al. Security-aware industrial wireless sensor network deployment optimization. IEEE Trans Ind Inform. 2019;16 

(8):5309–5316. doi:10.1109/TII.2019.2961340

Psychology Research and Behavior Management 2024:17                                                                    https://doi.org/10.2147/PRBM.S436598                                                                                                                                                                                                                       

DovePress                                                                                                                          
95

Dovepress                                                                                                                                                                 Li et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1007/s00521-021-05842-w
https://doi.org/10.1016/j.ssci.2019.05.002
https://doi.org/10.1037/a0016172
https://doi.org/10.1016/j.ssci.2013.11.025
https://doi.org/10.1016/j.trd.2022.103250
https://doi.org/10.47297/wspchrmWSP2040-800501.20221302
https://doi.org/10.1109/TII.2019.2961340
https://www.dovepress.com
https://www.dovepress.com


10. Tao H, Liao X, Cao H, et al. Three-dimensional delineation of soil pollutants at contaminated sites: progress and prospects. J Geograph Sci. 
2022;32(8):1615–1634. doi:10.1007/s11442-022-2013-6

11. Sahni P, Sharma S. Quality characteristics, amino acid composition, and bioactive potential of wheat cookies protein-enriched with unconven-
tional legume protein isolates. Qual Assur Saf Crops Food. 2023;15(2):1–10. doi:10.15586/qas.v15i2.1160

12. Mukhametov A, Chulenyov A, Kazak A, et al. Physicochemical and microbiological analysis of goose meat. Qual Assur Saf Crops Food. 
2023;15(2):49–58. doi:10.15586/qas.v15i2.1200

13. Li X, Jing R, Wang L, et al. Role of arbuscular mycorrhizal fungi in cadmium tolerance in rice (Oryza sativa L): a meta-analysis. Qual Assur 
Saf Crops Food. 2023;15(2):59–70. doi:10.15586/qas.v15i2.1182

14. She X, Gao Y, Shi Y. Determination of glufosinate-ammonium residue in wheat and soil by ultra-performance liquid chromatography-tandem 
mass spectrometry. Qual Assur Saf Crops Food. 2023;15(2):244–251. doi:10.15586/qas.v15i2.1163

15. Özlü H, Çevik B, Atasever M, et al. Investigation of meat species adulteration in beef-based meat products via real-time PCR in Türkiye. Qual 
Assur Saf Crops Food. 2023;15(4):42–48. doi:10.15586/qas.v15i4.1374

16. Yi Y, Shan Y, Lou Y, et al. Antifungal strains M1-8 and M6-4 as biocontrol agents against Aspergillus flavus on peanut kernels. Qual Assur Saf 
Crops Food. 2023;15(4):116–124. doi:10.15586/qas.v15i4.1186

17. Zhu J, Fan S, He M, et al. Quality-grade analysis of velvet antler materials using ultra-weak delayed luminescence combined with 
chemometrics. Qual Assur Saf Crops Food. 2023;15(4):1–10. doi:10.15586/qas.v15i4.1311

18. Chaari M, Elhadef K, Akermi S, et al. Potentials of beetroot (Beta vulgaris L.) peel extract for quality enhancement of refrigerated beef meat. 
Qual Assur Saf Crops Food. 2023;15(4):99–115. doi:10.15586/qas.v15i4.1376

19. Chen D, Lv J, Han T, et al. Hepatic antioxidant and gut ecological modulation properties of long-term intake of tea (Camellia sinensis L.) flower 
extract in vivo. Qual Assur Saf Crops Food. 2023;15(3):11–21. doi:10.15586/qas.v15i3.1209

20. Gao P, Liang W, Li H, et al. Effects of vitamins A, C, and D and zinc on urinary tract infections: a systematic review and meta-analysis. Qual 
Assur Saf Crops Food. 2023;15(3):88–95. doi:10.15586/qas.v15i3.1292

21. Assad A, Bhat MR, Bhat ZA, et al. Apple diseases: detection and classification using transfer learning. Qual Assur Saf Crops Food. 2023;15 
(SP1):27–37. doi:10.15586/qas.v15iSP1.1167

22. Gonzalles G, Geng N, Luo S, et al. Effects of different water activities on the stability of carotenoids in puff-dried yellow peach powder during 
storage. Qual Assur Saf Crops Food. 2021;13(SP2):1–8. doi:10.15586/qas.v13SP2.944

23. Dou X, Lv M, Ren X, et al. Test conditions of texture profile analysis for frozen dough. Ital J Food Sci. 2023;35(4):58–68. doi:10.15586/ijfs. 
v35i4.2401

24. Bautista-Martinez Y, Granados-Rivera LD, Maldonado-Jáquez JA, Arenas-Baéz P. Effect of the addition of palmitic acid on fattening 
performance, carcass and meat quality of sheep. Ital J Food Sci. 2023;35(4):79–87.

25. Siripongvutikorn S, Banphot P, Rampoei N, et al. Quality of Thai Furikake dried seasoning powder fortified with natural calcium and 
phosphorus. Ital J Food Sci. 2023;35(4):88–101. doi:10.15586/ijfs.v35i4.2411

26. Kaya GK, Çoban ÖE, Bilici R. Effects of rosehip sauce on chemical, oxidative and sensorial quality of marinated anchovy (Engraulis 
Encrasicolus Linnaeus, 1758). Ital J Food Sci. 2023;35(4):20–25.

27. Hwang I, Kwon H. Acrylamide formation in carbohydrate-rich food powders consumed in Korea. Qual Assur Saf Crops Food. 2022;14 
(3):43–54. doi:10.15586/qas.v14i3.1054

28. Liao S, Hu K, Xu S, et al. Establishment of dairy product risk rank model based on the perspective of time, space, and potential contaminants. 
Qual Assur Saf Crops Food. 2023;15(4):1–15. doi:10.15586/qas.v15i4.1363

29. Sarkar T, Mukherjee A, Chatterjee K, et al. Progressive quality estimation of oyster mushrooms using neural network–based image analysis. 
Qual Assur Saf Crops Food. 2023;15(SP1):16–26. doi:10.15586/qas.v15iSP1.1272

30. Mahmmodi P, Khoshkhoo Z, Akhondzadeh basti A, et al. Effect of Bunium persicum essential oil, NaCl, Bile Salts, and their combinations on 
the viability of Lactobacillus acidophilus in probiotic yogurt. Qual Assur Saf Crops Food. 2021;13(1):37–48. doi:10.15586/qas.v13i1.858

31. Madanayake NH, Hossain A, Adassooriya NM. Nanobiotechnology for agricultural sustainability, and food and environmental safety. Qual 
Assur Saf Crops Food. 2021;13(1):20–36. doi:10.15586/qas.v13i1.838

32. Niu Y, Wei S, Liu H, et al. The kinetics of nutritional quality changes during winter jujube slices drying process. Qual Assur Saf Crops Food. 
2021;13(1):73–82. doi:10.15586/qas.v13i1.824

33. Shi T, Li Y. Producing high Fischer ratio peptides from milk protein and its application in infant formula milk powder. Qual Assur Saf Crops 
Food. 2021;13(1):49–58. doi:10.15586/qas.v13i1.808

34. Tang Z-X, Ying R-F, Lv B-F, et al. Flaxseed oil: extraction, Health benefits and products. Qual Assur Saf Crops Food. 2021;13(1):1–19. 
doi:10.15586/qas.v13i1.783

35. Morin-Crini N, Lichtfouse E, Liu G, et al. Worldwide cases of water pollution by emerging contaminants: a review. Environ Chem Lett. 2022;20 
(4):2311–2338. doi:10.1007/s10311-022-01447-4

36. Deng P, Li K, Chen W, et al. Optimisation of the controlled atmosphere storage and shelf life of Lilium longiflorum. Qual Assur Saf Crops 
Food. 2023;15(SP1):1–15. doi:10.15586/qas.v15iSP1.1193

37. Chen J, Liu Z, Yin Z, et al. Predict the effect of meteorological factors on haze using BP neural network. Urban Climate. 2023;51:101630. 
doi:10.1016/j.uclim.2023.101630

38. He J, Dai W, Li Y, He L, Huang R. Frequency of depression-related symptoms in caregivers of patients with silicosis. J Healthc Eng. 
2019;2019. doi:10.1155/2019/6035920

39. Amiri S, Motalebi Moghanjougi Z, Rezazadeh bari M, et al. Natural protective agents and their applications as bio-preservatives in the food 
industry: an overview of current and future applications. Ital J Food Sci. 2021;33(SP1):55–68. doi:10.15586/ijfs.v33iSP1.2045

40. Bangar SP, Sharma N, Bhardwaj A, et al. Lactic acid bacteria: a bio-green preservative against mycotoxins for food safety and shelf-life 
extension. Qual Assur Saf Crops Food. 2022;14(2):13–31. doi:10.15586/qas.v14i2.1014

41. De Souza C, Khaneghah AM, Oliveira CAF. The occurrence of aflatoxin M1 in industrial and traditional fermented milk: a systematic review 
study. Ital J Food Sci. 2021;33(SP1):12–23. doi:10.15586/ijfs.v33iSP1.1982

42. Heshmati A, Khorshidi M, Khaneghah AM. The prevalence and risk assessment of aflatoxin in sesame-based products. Ital J Food Sci. 2021;33 
(SP1):92–102. doi:10.15586/ijfs.v33iSP1.2065

https://doi.org/10.2147/PRBM.S436598                                                                                                                                                                                                                                

DovePress                                                                                                                         

Psychology Research and Behavior Management 2024:17 96

Li et al                                                                                                                                                                 Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1007/s11442-022-2013-6
https://doi.org/10.15586/qas.v15i2.1160
https://doi.org/10.15586/qas.v15i2.1200
https://doi.org/10.15586/qas.v15i2.1182
https://doi.org/10.15586/qas.v15i2.1163
https://doi.org/10.15586/qas.v15i4.1374
https://doi.org/10.15586/qas.v15i4.1186
https://doi.org/10.15586/qas.v15i4.1311
https://doi.org/10.15586/qas.v15i4.1376
https://doi.org/10.15586/qas.v15i3.1209
https://doi.org/10.15586/qas.v15i3.1292
https://doi.org/10.15586/qas.v15iSP1.1167
https://doi.org/10.15586/qas.v13SP2.944
https://doi.org/10.15586/ijfs.v35i4.2401
https://doi.org/10.15586/ijfs.v35i4.2401
https://doi.org/10.15586/ijfs.v35i4.2411
https://doi.org/10.15586/qas.v14i3.1054
https://doi.org/10.15586/qas.v15i4.1363
https://doi.org/10.15586/qas.v15iSP1.1272
https://doi.org/10.15586/qas.v13i1.858
https://doi.org/10.15586/qas.v13i1.838
https://doi.org/10.15586/qas.v13i1.824
https://doi.org/10.15586/qas.v13i1.808
https://doi.org/10.15586/qas.v13i1.783
https://doi.org/10.1007/s10311-022-01447-4
https://doi.org/10.15586/qas.v15iSP1.1193
https://doi.org/10.1016/j.uclim.2023.101630
https://doi.org/10.1155/2019/6035920
https://doi.org/10.15586/ijfs.v33iSP1.2045
https://doi.org/10.15586/qas.v14i2.1014
https://doi.org/10.15586/ijfs.v33iSP1.1982
https://doi.org/10.15586/ijfs.v33iSP1.2065
https://www.dovepress.com
https://www.dovepress.com


43. Jafari K, Ebadi Fathabad A, Fakhri Y, et al. Aflatoxin M1 in traditional and industrial pasteurized milk samples from Tiran County, Isfahan 
Province: a probabilistic health risk assessment. Ital J Food Sci. 2021;33(SP1):103–116. doi:10.15586/ijfs.v33iSP1.2054

44. Aranega JP, Oliveira CA. Occurrence of mycotoxins in pastures: a systematic review. Qual Assur Saf Crops Food. 2022;14(3):135–144. 
doi:10.15586/qas.v14i3.1079

45. Onyeaka H, Anumudu CK, Okolo CA, et al. A review of the top 100 most cited papers on food safety. Qual Assur Saf Crops Food. 2022;14 
(4):91–104. doi:10.15586/qas.v14i4.1124

46. Mirmahdi RS, Zoghi A, Mohammadi F, et al. Biodecontamination of milk and dairy products by probiotics: boon for bane. Ital J Food Sci. 
2021;33(SP1):78–91. doi:10.15586/ijfs.v33iSP2.2053

47. Nourbakhsh F, Tajbakhsh E. Neurotoxicity mechanism of Ochratoxin A. Qual Assur Saf Crops Food. 2021;13(2):34–45. doi:10.15586/qas. 
v13i2.837

48. Liu J, Yao X, Yun D, et al. Development of active packaging films based on quaternary ammonium chitosan, polyvinyl alcohol and litchi (Litchi 
chinensis Sonn.) pericarp extract. Qual Assur Saf Crops Food. 2021;13(SP2):9–19. doi:10.15586/qas.v13iSP2.945

49. Khaneghah AM. New emerging techniques in combination with conventional methods in improving the quality, safety, and nutrient values of 
food products: current state, further challenges, and the future. Qual Assur Saf Crops Food. 2021;13(SP1):12–13. doi:10.15586/qas. 
v13iSP1.1009

50. Zhu Y, Wu H, Wang F, et al. Effect of different sterilization methods on sensory quality and volatile flavor of crab meat sauce. Qual Assur Saf 
Crops Food. 2021;13(3):1–9. doi:10.15586/qas.v13i3.896

51. Noonim P, Venkatachalam K. Quality changes and shelf life of salted duck egg white meringues stored in alternative packages at two 
temperatures. Qual Assur Saf Crops Food. 2021;13(3):62–73. doi:10.15586/qas.v13i3.947

52. Sun T, Ling F. Optimization method of microwave drying process parameters for rice. Qual Assur Saf Crops Food. 2021;13(3):10–20. 
doi:10.15586/qas.v13i3.917

53. Wang J-L, Zhao F, Cairang Z-M, et al. Correlation between the bacterial community and flavour of fermented fish. Qual Assur Saf Crops Food. 
2021;13(3):82–91. doi:10.15586/qas.v13i3.908

54. Hou J, Luo R, Ni H, et al. Antimicrobial potential of kombucha against foodborne pathogens: a review. Qual Assur Saf Crops Food. 2021;13 
(3):53–61. doi:10.15586/qas.v13i3.920

55. Pires RC, Portinari MR, Moraes GZ, et al. Evaluation of Anti-Aflatoxin M1 effects of heat-killed cells of Saccharomyces cerevisiae in Brazilian 
commercial yogurts. Qual Assur Saf Crops Food. 2022;14(1):75–81.

56. Tenge BN, Maina Muiru W, Wangai Kimenju J, et al. Verification of the Accuscan gold reader and RIDA smart phone application rapid test kits 
in detection and quantification of aflatoxin levels in maize from selected regions in Kenya. Qual Assur Saf Crops Food. 2022;14(4):125–135. 
doi:10.15586/qas.v14i4.1118

57. Thakaew R, Chaiklangmuang S. Aflatoxin B1 elimination in low-grade maize by co-influence of heat and chemical treatment. Qual Assur Saf 
Crops Food. 2023;15(3):55–67. doi:10.15586/qas.v15i3.1233

58. Gavahian M. Valorized pineapple waste by conventional and energy-saving ohmic extraction: potentially toxic elements and mycotoxin 
contamination. Qual Assur Saf Crops Food. 2023;15(4):11–20. doi:10.15586/qas.v15i4.1361

59. Basso ABG, Ali S, Corassin CH, et al. Individual and combined decontamination effect of fermentation and ultrasound on aflatoxin B1 in 
wheat-based doughs: a preliminary study. Qual Assur Saf Crops Food. 2023;15(3):96–103. doi:10.15586/qas.v15i3.1244

60. Talema A. Causes, negative effects, and preventive methods of water pollution in Ethiopia. Qual Assur Saf Crops Food. 2023;15(2):129–139.
61. Abbas MM, Almasri M, Abu-Zant A, et al. Prevalence of anterior nares colonization of Palestinian diabetic patients with Staphylococcus aureus 

or methicillin-resistant Staphylococcus aureus. Qual Assur Saf Crops Food. 2023;15(4):32–41. doi:10.15586/qas.v15i4.1380
62. Yi Y, Hou Z, Yang Q, et al. Antimicrobial mechanism and biocontrol effect of Bacillus cereus XZ30-2 on Aspergillus Niger. Qual Assur Saf 

Crops Food. 2023;15(4):77–88. doi:10.15586/qas.v15i4.1379
63. Kamal SM, Maharik NMS, Valero A, et al. Prevalence and molecular characterization of Cronobacter species in Egyptian table eggs and 

egg-based desserts; special insight on Cronobacter sakazakii. Ital J Food Sci. 2023;35(4):50–57. doi:10.15586/ijfs.v35i4.2384
64. Gao L, Huang X, Wang P, et al. Concentrations and health risk assessment of 24 residual heavy metals in Chinese mitten crab (Eriocheir 

sinensis). Qual Assur Saf Crops Food. 2022;14(1):82–91. doi:10.15586/qas.v14i1.1034
65. Hu L, Wang X, Zou Y, et al. Effects of inorganic and organic selenium intervention on resistance of radish to arsenic stress. Ital J Food Sci. 

2022;34(1):44–58. doi:10.15586/ijfs.v34i1.2105
66. Zoghi A, Salimi M, Mirmahdi RS, et al. Effect of pretreatments on bioremoval of metals and subsequent exposure to simulated gastrointestinal 

conditions. Qual Assur Saf Crops Food. 2022;14(3):145–155. doi:10.15586/qas.v14i3.1012
67. Cai S, Zeng B, Li C. Potential health risk assessment of metals in the muscle of seven wild fish species from the Wujiangdu reservoir, China. 

Qual Assur Saf Crops Food. 2023;15(1):73–83. doi:10.15586/qas.v15i1.1121
68. Luo C, Sun J, Tan Y, Xiong L, Peng B, Peng G, Bai X. Comparison of the health risks associated with exposure to toxic metals and metalloids 

following consumption of freshwater catches in China. Qual Assur Saf Crops Food. 2022;14(4):1–12.
69. Ameri Z, Hoodaji M, Rajaei M, et al. Optimizing modified rice bran for treating aqueous solutions polluted by Cr (VI) ions: isotherm and 

kinetics analyses. Qual Assur Saf Crops Food. 2021;13(SP1):1–11. doi:10.15586/qas.v13iSP1.942
70. Xiao-Mei H, Jin Y, Chao L, et al. Analysis of hydrochemical characteristics and genesis of water-deficient rivers in China: a case study of the 

Ciyao River Basin in Shanxi Province. Qual Assur Saf Crops Food. 2023;15(1):32–43. doi:10.15586/qas.v15i1.1213
71. Aşkan E, Topcu Y, Şahin AN. Determining consumption preferences of consumers considering quality attributes of drinking water: case of 

Iğdır. Ital J Food Sci. 2021;33(2):156–165. doi:10.15586/ijfs.v33i2.2040
72. Nie G, Tu T, Hu L, et al. Accumulation characteristics and evaluation of heavy metals in soils and vegetables of plastic-covered sheds in typical 

red soil areas of China. Qual Assur Saf Crops Food. 2023;15(3):22–35. doi:10.15586/qas.v15i3.1222
73. Wee SY, Ismail NA, Haron DE, Yusoff FM, Praveena SM, Aris AZ. Pharmaceuticals, hormones, plasticizers, and pesticides in drinking water. 

J Hazard Mater. 2022;424:127327.
74. Tongjai P, Hongsibsong S, Sapbamrer R. The efficiency of various household processing for removing chlorpyrifos and cypermethrin in 

Chinese kale and Pakchoi. Qual Assur Saf Crops Food. 2021;13(3):45–52. doi:10.15586/qas.v13i3.913

Psychology Research and Behavior Management 2024:17                                                                    https://doi.org/10.2147/PRBM.S436598                                                                                                                                                                                                                       

DovePress                                                                                                                          
97

Dovepress                                                                                                                                                                 Li et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.15586/ijfs.v33iSP1.2054
https://doi.org/10.15586/qas.v14i3.1079
https://doi.org/10.15586/qas.v14i4.1124
https://doi.org/10.15586/ijfs.v33iSP2.2053
https://doi.org/10.15586/qas.v13i2.837
https://doi.org/10.15586/qas.v13i2.837
https://doi.org/10.15586/qas.v13iSP2.945
https://doi.org/10.15586/qas.v13iSP1.1009
https://doi.org/10.15586/qas.v13iSP1.1009
https://doi.org/10.15586/qas.v13i3.896
https://doi.org/10.15586/qas.v13i3.947
https://doi.org/10.15586/qas.v13i3.917
https://doi.org/10.15586/qas.v13i3.908
https://doi.org/10.15586/qas.v13i3.920
https://doi.org/10.15586/qas.v14i4.1118
https://doi.org/10.15586/qas.v15i3.1233
https://doi.org/10.15586/qas.v15i4.1361
https://doi.org/10.15586/qas.v15i3.1244
https://doi.org/10.15586/qas.v15i4.1380
https://doi.org/10.15586/qas.v15i4.1379
https://doi.org/10.15586/ijfs.v35i4.2384
https://doi.org/10.15586/qas.v14i1.1034
https://doi.org/10.15586/ijfs.v34i1.2105
https://doi.org/10.15586/qas.v14i3.1012
https://doi.org/10.15586/qas.v15i1.1121
https://doi.org/10.15586/qas.v13iSP1.942
https://doi.org/10.15586/qas.v15i1.1213
https://doi.org/10.15586/ijfs.v33i2.2040
https://doi.org/10.15586/qas.v15i3.1222
https://doi.org/10.15586/qas.v13i3.913
https://www.dovepress.com
https://www.dovepress.com


75. Wang J-Y, Wei D, Deng Y-J, et al. Bioaccessibility and health risk of neonicotinoids in apple and pear samples as affected by in vitro digestion. 
Qual Assur Saf Crops Food. 2021;13(3):74–81. doi:10.15586/qas.v13i3.946

76. Guo W, Chen Y, Jiao H, et al. Dissipation, residues analysis and risk assessment of metconazole in grapes under field conditions using gas 
chromatography–tandem mass spectrometry. Qual Assur Saf Crops Food. 2021;13(4):84–97. doi:10.15586/qas.v13i4.982

77. Alnour TM, Ahmed-Abakur EH, Elssaig EH, Abuduhier FM, Ullah MF. Antimicrobial synergistic effects of dietary flavonoids rutin and 
quercetin in combination with antibiotics gentamicin and ceftriaxone against E. coli (MDR) and P. mirabilis (XDR) strains isolated from human 
infections: implications for food–medicine interactions. Ital J Food Sci. 2022;34(2):34–42.

78. Ijabadeniyi OA, Govender A, Olagunju OF, et al. The antimicrobial activity of two phenolic acids against foodborne Escherichia coli and 
Listeria monocytogenes and their effectiveness in a meat system. Ital J Food Sci. 2021;33(1):39–45. doi:10.15586/ijfs.v33i1.1933

79. Geyik ÖG, Tekin-Cakmak ZH, Shamanin VP, et al. Effects of phenolic compounds of colored wheats on colorectal cancer cell lines. Qual Assur 
Saf Crops Food. 2023;15(4):21–31.

80. Takooree SD, Mamode Ally N, Bibi Ameerkhan A, et al. Surveillance of mycotoxin contaminants and mycotoxigenic fungi in agricultural 
produce. Qual Assur Saf Crops Food. 2023;15(4):89–98. doi:10.15586/qas.v15i4.1211

81. Guo BHW, Yiu TW. Developing leading indicators to monitor the safety conditions of construction projects. J Manage Eng. 2016;32(1). 
doi:10.1061/(ASCE)ME.1943-5479.0000376

82. Burke MJ, Sarpy SA, Tesluk PE, et al. General safety performance: a test of a grounded theoretical model. Personnel Psychol. 2002;55 
(2):429–457. doi:10.1111/j.1744-6570.2002.tb00116.x

83. Cooper MD, Phillips RA. Exploratory analysis of the safety climate and safety behavior relationship. J Safety Res. 2004;35(5):497–512. 
doi:10.1016/j.jsr.2004.08.004

84. Griffin MA, Neal A. Perceptions of safety at work: a framework for linking safety climate to safety performance, knowledge, and motivation. 
J Occupat Health Psychol. 2000;5(3):347. doi:10.1037/1076-8998.5.3.347

85. Neal A, Griffin MA, Hart PM. The impact of organizational climate on safety climate and individual behavior. Safety Sci. 2000;34(1–3):99–109.
86. Wang D, Wang X, Xia N. How safety-related stress affects workers’ safety behavior: the moderating role of psychological capital. Safety Sci. 

2018;103:247–259. doi:10.1016/j.ssci.2017.11.020
87. Alroomi AS, Mohamed S. Occupational stressors and safety behaviour among oil and gas workers in Kuwait: the mediating role of mental 

health and fatigue. IJERPH. 2021;18(21):11700. doi:10.3390/ijerph182111700
88. Ye G, Xiang Q, Yang L, et al. Safety stressors and construction workers’ safety performance: the mediating role of ego depletion and self- 

efficacy. Front Psychol. 2022;12. doi:10.3389/fpsyg.2021.818955
89. Friborg O, Hjemdal O, Rosenvinge JH, et al. A new rating scale for adult resilience: what are the central protective resources behind healthy 

adjustment? Int J Methods Psychiatr Res. 2010;12(2):65–76. doi:10.1002/mpr.143
90. Fletcher D, Sarkar M. Psychological resilience: a review and critique of definitions, concepts, and theory. Eur Psychol. 2013;18(1):12–23.
91. Zhou H, Peng J, Wang D, et al. Mediating effect of coping styles on the association between psychological capital and psychological distress 

among Chinese nurses: a cross-sectional study. J Psychiatr Ment Health Nurs. 2017;24(2–3):114–122. doi:10.1111/jpm.12350
92. Rosen CC, Chang CH, Djurdjevic E, Eatough E. Occupational stressors and job performance: an updated review and recommendations, in New 

Developments in Theoretical and Conceptual Approaches to Job Stress. In: New Developments in Theoretical and Conceptual Approaches to 
Job Stress. Emerald Group Publishing Limited; 2010:1–60.

93. Kim J. Action theory; 1998.
94. Zapf D, Vogt C, Seifert C, et al. Emotion work as a source of stress: the concept and development of an instrument. Eur J Work Organ Psychol. 

1999;8(3):371–400. doi:10.1080/135943299398230
95. Abbas M, Raja U Challenge-hindrance stressors and job outcomes: the moderating role of conscientiousness. J. Bus. Psychol. 2019;34:189–201.
96. Kim M, Beehr TA. Challenge and hindrance demands lead to employees’ health and behaviours through intrinsic motivation. Stress Health. 

2018;34(3):367–378. doi:10.1002/smi.2796
97. Grebner S, Elfering A, Semmer NK. The success resource model of job stress. In: New Developments in Theoretical and Conceptual 

Approaches to Job Stress. Emerald Group Publishing Limited; 2010:61–108.
98. Hefferon K, Boniwell I, Hefferon KL. Positive Psychology: Theory, Research and Applications. McGraw-Hill Education; 2011.
99. Yu Y, Yang JP, Shiu C-S, et al. Psychometric testing of the Chinese version of the Medical Outcomes Study Social Support Survey among 

people living with HIV/AIDS in China. Appl Nurs Res. 2015;28(4):328–333. doi:10.1016/j.apnr.2015.03.006
100. Li J, Liao Y, Wang W, et al. Is stress always bad? The role of job stress in producing innovative ideas. Knowl Manage Res Pract;2023. 1–12. 

doi:10.1080/14778238.2023.2219402
101. Aomeiqian QI, Jizu L. Dual-path influence mechanism of relationship-task conflict on psychological and behavioral resources of miners. 

J Safety Sci Technol. 2023;19(4):35–41.
102. Pang X, Jizu L. Influence of challenge-hindrance stress on job burnout of new generation miners: action mechanism of organizational justice 

and psychological resilience. J Safety Sci Technol. 2021;19(10):93–99.
103. Junwen MO, Libing C. A study on the influence of psychological flexibility on safety behavior of railroad construction workers in high altitude 

areas. J Railway Sci Eng. 2023;20:1–11.
104. Yang F. [ [Effect Mechanism of the Aviation Safety Personnel’s Resilience on the Safety 

Behaviors]. Logistics Technology. 2022;45(13):49–54. Chinese. doi:10.13714/j.cnki.1002-3100.2022.13.012
105. Pasquarella FJ, Lizano EL, Lee S, et al. An examination of work engagement’s antecedents and consequences in a sample of US community 

mental health providers. Health Soc Care Community. 2022;30(5):E2318–E2329. doi:10.1111/hsc.13670
106. Liu WL, Li Z, Ling Y, et al. Core self-evaluations and coping styles as mediators between social support and well-being. Pers Individ Dif. 

2016;88:35–39. doi:10.1016/j.paid.2015.08.044
107. Golparvar M, Hosseinzadeh B. Model of relation between person-job none fit with emotional exhaustion and desire to leave work: evidence for 

the stress - unequilibrium- compensation model. J Appl Psychol. 2011;5(1):41–56.
108. Folkman S, Lazarus RS, Dunkel-Schetter C, et al. Dynamics of a stressful encounter - cognitive appraisal, coping, and encounter outcomes. 

J Person Soc Psychol. 1986;50(5):992–1003. doi:10.1037/0022-3514.50.5.992

https://doi.org/10.2147/PRBM.S436598                                                                                                                                                                                                                                

DovePress                                                                                                                         

Psychology Research and Behavior Management 2024:17 98

Li et al                                                                                                                                                                 Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.15586/qas.v13i3.946
https://doi.org/10.15586/qas.v13i4.982
https://doi.org/10.15586/ijfs.v33i1.1933
https://doi.org/10.15586/qas.v15i4.1211
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000376
https://doi.org/10.1111/j.1744-6570.2002.tb00116.x
https://doi.org/10.1016/j.jsr.2004.08.004
https://doi.org/10.1037/1076-8998.5.3.347
https://doi.org/10.1016/j.ssci.2017.11.020
https://doi.org/10.3390/ijerph182111700
https://doi.org/10.3389/fpsyg.2021.818955
https://doi.org/10.1002/mpr.143
https://doi.org/10.1111/jpm.12350
https://doi.org/10.1080/135943299398230
https://doi.org/10.1002/smi.2796
https://doi.org/10.1016/j.apnr.2015.03.006
https://doi.org/10.1080/14778238.2023.2219402
https://doi.org/10.13714/j.cnki.1002-3100.2022.13.012
https://doi.org/10.1111/hsc.13670
https://doi.org/10.1016/j.paid.2015.08.044
https://doi.org/10.1037/0022-3514.50.5.992
https://www.dovepress.com
https://www.dovepress.com


109. Xiuqing Z. A study on the relationship between job stress and job performance: based on the perspective of coping strategy. Chin J Manage Sci. 
2014;22(S1):132–138.

110. Jiang R. Research on the Relationship Among Job Stress, Coping Style and Unsafe Behavior of Construction Workers. Xihua university; 2022.
111. Cruz SPDL, Cebrino J, Herruzo J, Vaquero-Abellán M. A multicenter study into burnout, perceived stress, job satisfaction, coping strategies, 

and general health among emergency department nursing staff. J Clin Med. 2020;9(4):1007.
112. Li L, Ai H, Gao L, et al. Moderating effects of coping on work stress and job performance for nurses in tertiary hospitals: a cross-sectional 

survey in China. BMC Health Serv Res. 2017;17(1). doi:10.1186/s12913-017-2348-3
113. Rotman MA, Andela CD, Majoor BC, et al. Passive coping strategies are associated with more impairment in quality of life in patients with 

fibrous dysplasia. Arch Dis Childhood. 2018;103(5):469–475.
114. Howe A, Smajdor A, Stöckl A. Towards an understanding of resilience and its relevance to medical training. Med Educ. 2012;46(4):349–356. 

doi:10.1111/j.1365-2923.2011.04188.x
115. Parker JDA, Endler NS. COPING WITH COPING ASSESSMENT - A CRITICAL-REVIEW. Eur J Person. 1992;6(5):321–344. doi:10.1002/ 

per.2410060502
116. Thompson G, McBride RB, Hosford CC, et al. Resilience among medical students: the role of coping style and social support. Teach LearnMed. 

2016;28(2):174–182. doi:10.1080/10401334.2016.1146611
117. Xia N, Xie Q, Hu X, Wang X, Meng H. A dual perspective on risk perception and its effect on safety behavior: a modeled mediation model of 

safety motivation, and supervisor’s and co-workers’ safety climate. Accid Anal Prev. 2020;134:105350. doi:10.1016/j.aap.2019.105350
118. Wang R, Zhang C, Huang X, et al. Distribution and source of heavy metals in the sediments of the coastal East China sea: geochemical controls 

and typhoon impact. Environ Pollut. 2020;260:113936. doi:10.1016/j.envpol.2020.113936
119. Nunnally JC. Psychometric theory. Am Educ Res J. 1978;5(3):83.
120. Pengfei L, Min HE, Xiaojing C.Development and Prospect of Wisdom Mine. Industr Mine Autom; 2018;44(9):84–88.
121. Fu L, Wang X, Wang D, Zhao Y. Role of safety stressors on proactive and prosocial safety behaviors; 2020.
122. Yu X, Zhang J. Factor analysis and psychometric evaluation of the Connor-Davidson resilience scale (CD-risc) with Chinese People. Soc Behav 

Person. 2007;35(1):19–30. doi:10.2224/sbp.2007.35.1.19
123. Xie Y. Reliability and validity of the simplified Coping Style Questionnaire. Chin J Clin Psychol 1998;6(2):114–115.
124. Baron RM, Kenny DA. The moderator-mediator variable distinction in social psychological research: conceptual, strategic, and statistical 

considerations. Chapman Hall. 1986;51(6):1173–1182.
125. Guo BH, Yiu TW, González VA. Does company size matter? Validation of an integrative model of safety behavior across small and large 

construction companies. J Safety Res. 2018;64:73–81.
126. Ye X, Ren S, Li X, et al. The mediating role of psychological capital between perceived management commitment and safety behavior. J Safety 

Res. 2020;72:29–40. doi:10.1016/j.jsr.2019.12.004
127. Nunnally JC. An Overview of Psychological Measurement. Clinical Diagnosis of Mental Disorders: A Handbook. Springer; 1978.
128. Cheung GW, Lau RS. Testing mediation and suppression effects of latent variables: bootstrapping with structural equation models. 

Organizational Res Methods. 2008;11(2):296–325. doi:10.1177/1094428107300343
129. Barki H, Hartwick J. Conceptualizing the construct of interpersonal conflict. Int J Conflict Manage. 2004;15(3):216–244. doi:10.1108/eb022913
130. Billek-Sawhney B, Reicherter EA. Social cognitive theory. Ann Child Dev. 2012;6(4):319–323.
131. Neufeld A, Malin G. Need fulfillment and resilience mediate the relationship between mindfulness and coping in medical students. Teach 

LearnMed. 2022;34(1):78–88 %@ 1040–1334. doi:10.1080/10401334.2021.1960533
132. Zhao X, Wang J, Shi C. The influence of mental resilience on the positive coping style of air force soldiers: a moderation-mediation model. 

Front Psychol. 2020;11:550 %@ 1664–1078. doi:10.3389/fpsyg.2020.00550
133. Nowakowski K, Wrobel K. Psychopathic traits, psychological resilience and coping with stress in socially maladjusted youth. Psychiatr Pol. 

2021;55(5):1157–1167. doi:10.12740/PP/OnlineFirst/118139

Psychology Research and Behavior Management                                                                               Dovepress 

Publish your work in this journal 
Psychology Research and Behavior Management is an international, peer-reviewed, open access journal focusing on the science of psychology and 
its application in behavior management to develop improved outcomes in the clinical, educational, sports and business arenas. Specific topics 
covered in the journal include: Neuroscience, memory and decision making; Behavior modification and management; Clinical applications; Business 
and sports performance management; Social and developmental studies; Animal studies. The manuscript management system is completely online 
and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes 
from published authors.  

Submit your manuscript here: https://www.dovepress.com/psychology-research-and-behavior-management-journal

Psychology Research and Behavior Management 2024:17                                                                DovePress                                                                                                                          99

Dovepress                                                                                                                                                                 Li et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1186/s12913-017-2348-3
https://doi.org/10.1111/j.1365-2923.2011.04188.x
https://doi.org/10.1002/per.2410060502
https://doi.org/10.1002/per.2410060502
https://doi.org/10.1080/10401334.2016.1146611
https://doi.org/10.1016/j.aap.2019.105350
https://doi.org/10.1016/j.envpol.2020.113936
https://doi.org/10.2224/sbp.2007.35.1.19
https://doi.org/10.1016/j.jsr.2019.12.004
https://doi.org/10.1177/1094428107300343
https://doi.org/10.1108/eb022913
https://doi.org/10.1080/10401334.2021.1960533
https://doi.org/10.3389/fpsyg.2020.00550
https://doi.org/10.12740/PP/OnlineFirst/118139
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Hypotheses Development
	The Relationship Between Safety Stressors and Safety Performance
	The Mediating Role of Resilience
	The Mediating Role of Coping Styles
	The Multiple-Step Mediating Effects Through Resilience and Coping Styles

	Methods
	Participants and Data Collection Procedures
	Measures
	Safety Stressors
	Resilience
	Coping Styles
	Safety Performance

	Data Analysis Procedures

	Analyses and Results
	Assessment of Measurement Reliability and Validity
	Descriptive Analyses and Person
	Testing of Hypotheses

	Discussion
	Relationship Between Safety Stressors and Safety Performance of Coal Miners
	Mediating Role of Resilience
	Mediating Role of Coping Styles
	Multiple-Step Mediating Effect of Resilience and Coping Styles

	Limitations
	Conclusion
	Data Sharing Statement
	Ethics Approval and Consent to Participate
	Funding
	Disclosure

