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Abstract

:

This research work delves into the potential impact of occupational stress on the mental health, performance, and job satisfaction of civil aviation pilots. To explore this triadic relationship, a battery of six distinct scales was employed, including the Chinese Civil Aviation Pilot Occupational Stress Scale, the Symptom Check List-90 (SCL-90), the Flight Performance Scale, the Job Satisfaction Scale, the Minnesota Satisfaction Questionnaire (MSQ), and the Simplified Coping Style Questionnaire (SCSQ). A total of 131 valid questionnaires were collected for analysis, yielding a valid response rate of 65.5%. The findings demonstrate a negative correlation between occupational stress experienced by Chinese civil aviation pilots and their mental health, performance, and job satisfaction. Notably, a positive coping style was identified as a moderator in the relationship between occupational stress and flight performance, effectively mitigating the negative impact of stress on flight performance. Similarly, a negative coping style was found to moderate the relationship between occupational stress and job satisfaction, attenuating the adverse effects of occupational stress on job satisfaction. This study underscores the predictive utility of investigating the occupational stress experienced by pilots for understanding their mental health, performance, and job satisfaction. Furthermore, it highlights the potential for adjusting the negative impact of occupational stress on flight performance and job satisfaction through interventions that target pilots’ coping styles.
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1. Introduction


Piloting is a unique profession that requires individuals to operate in high-altitude, high-speed, and high-risk environments, dealing with a multitude of complex situations and challenges [1,2,3]. Pilots must possess exceptional skills and knowledge, alongside strong mental resilience and adaptability. However, this profession comes with its share of pressures, including irregular schedules, frequent time zone changes, extended separation from family, demanding workloads, stringent safety requirements, and unforeseeable flight incidents. According to a stress survey conducted by CareerCast.com and the Bureau of Labor Statistics, commercial pilots now rank third among all professions in terms of occupational stress [4].



Occupational stress can significantly affect a pilot’s mental health, job performance, and satisfaction—collectively referred to as outcome variables [5,6,7]. Additionally, individual coping strategies play a pivotal role in either mitigating or intensifying the negative impacts of stress [8,9]. Nevertheless, research on occupational stress and outcome variables among Chinese commercial pilots remains limited, particularly regarding the examination of coping strategies.



Internationally, there have been studies on occupational stress and outcome variables among pilots. For example, Cooper et al. conducted a survey in 1985 involving 442 British commercial pilots, using multiple regression analysis to investigate the impact of various stressors and coping strategies on mental health, performance, and job satisfaction [10]. Their findings revealed that mental health was primarily influenced by occupational stress and coping strategies, while job satisfaction was affected by both occupational and family stress. Performance, on the other hand, was largely influenced by occupational stress. Beyond pilots, similar research on the relationship between occupational stress and outcome variables exists in other fields [11,12]. For example, Rohland BM explored the link between occupational stress and the mental health of physicians, offering suggestions to address psychological issues resulting from occupational stress [13]. Furthermore, Lulu et al. investigated occupational stress among Chinese police officers, analyzing its impact on job satisfaction and proposing measures to enhance their job satisfaction [14]. Advances in statistical methods, particularly those incorporating moderating variables, have revealed more precise relationships between occupational stress and outcome variables, aiding a deeper understanding of underlying theoretical mechanisms and intervention strategies.



In addition, in Lulu’s study, it was revealed that 37% of Chinese police officers reported experiencing stress, a notably higher figure compared to simultaneous research among Italian police officers [14,15]. This paper attributes the increasing occupational risk among Chinese police officers to stricter regulations on gun management and usage imposed by Chinese laws. Bochen Pan et al. [16] conducted a survey among Chinese university teachers, resulting in a job satisfaction score of 69.55, whereas Fu J’s [17] investigation of doctors in the same region yielded a job satisfaction score of 65.86. This suggests that Chinese commercial pilots may face higher occupational stress levels, warranting further examination.



Regarding Chinese pilots, some scholars have studied the influence of personality traits on stress and mental health [18], and some have explored the impact of coping strategies on psychological well-being [19]. However, there is currently a lack of research that comprehensively investigates the role of coping strategies as a crucial variable in the relationship between occupational stress and three significant outcome indicators: performance, mental health, and job satisfaction. This paper aims to investigate the occupational stress experienced by Chinese commercial pilots and its impact on their mental health, performance, and job satisfaction, as well as the role of individual coping strategies in moderating this relationship. Employing a questionnaire survey method, this study samples Chinese commercial pilots and measures their occupational stress, outcome variables, and coping strategies, analyzing the data using statistical models for moderation analysis. This research work offers valuable insights into managing occupational stress among Chinese commercial pilots.




2. Literature Review and Hypothesis Formulation


The World Health Organization (WHO) defines mental health as “a state of well-being in which the individual realizes his or her own abilities, can cope with the normal stresses of life, can work productively and fruitfully, and is able to make a contribution to his or her community” [20]. The mental health of pilots directly impacts critical qualities such as their flying skills, decision-making abilities, and emergency response capabilities. Numerous studies have indicated that mental health issues among pilots, such as anxiety, depression, insomnia, and psychosis, are significant contributors to aviation accidents [21,22]. Therefore, maintaining the mental health of pilots is a fundamental prerequisite for ensuring flight safety. According to stress theory, when individuals face stressors beyond their adaptive capacity, stress reactions occur, leading to physiological, psychological, and behavioral changes [23,24]. If these stress reactions persist or become too intense, they can result in adverse consequences for individuals, including physical ailments, mental disorders, and impaired social functioning. Consequently, occupational stress can be regarded as a chronic source of stress, continuously stimulating and depleting the physical and psychological resources of pilots, leaving them in a state of tension and unease. Thus, this paper hypothesizes that:



H1a 

. Occupational stress is negatively correlated with the mental health of Chinese pilots.





Performance refers to the results or level of achievement exhibited by an individual in their work, typically influenced by factors such as an individual’s knowledge, skills, and attitudes [25,26]. For pilots, performance reflects the efficiency and quality they achieve when carrying out flight tasks and is a critical criterion for assessing their competence in their aviation roles. Occupational stress can impact a pilot’s cognitive functions, including attention, memory, and reaction time, thereby reducing their ability to handle complex and emergency situations. Furthermore, occupational stress can lead to emotional fluctuations and loss of emotional control among pilots, resulting in unsafe or non-compliant flying behavior [27]. Thus, this paper hypothesizes that:



H1b 

. Occupational stress is negatively correlated with the performance of Chinese pilots.





Job satisfaction among pilots refers to their degree of contentment with various aspects of their work, including job content, environment, conditions, income, and more. Since occupational stress can impact a pilot’s psychological well-being, work efficiency, attitude towards work, and overall quality of life, higher levels of occupational stress tend to result in lower job satisfaction among pilots [28,29]. Thus, this paper hypothesizes that:



H1c 

. Occupational stress is negatively correlated with the job satisfaction of Chinese pilots.





During the action of occupation stress to the outcome variables, the relationship between occupational stress and outcome variables can be explained comprehensively through the study of coping styles [29,30]. Furthermore, Lazarus and Folkman hold that different types of occupational stress lead to different coping styles, while different coping styles result in different stress outcomes. Therefore, a desired result can be reached by changing the coping style [31]. When studying the nurses’ occupational stress and job satisfaction degree, it was found that a negative coping style is obviously related to the work stress but by no means reduces the nurses’ sense of pressure [32]. The interactive effect of a positive coping mode on the job satisfaction degree is conspicuous, thus herein suggesting that enhancing nurses’ positive coping mode in response to problems will help to reduce the effect of work stress to the job satisfaction degree. In light of Felste’s study of university students, occupational stress and mental health are presented as having a the negative correlation, which can be aggravated by a negative coping mode [33]. Thus, this paper hypothesizes that:



H2 

. An individual’s positive or negative coping style in response to stress will play a moderating role in the impact of occupational stress on mental health, performance, and job satisfaction.






3. Methods


3.1. Study Design and Sample


We conducted a cross-sectional survey of Chinese civil aviation pilots. Paper-based questionnaires were distributed to pilots in the lounge of a specific airline company in China, and they were invited to participate in the survey. Prior to completing the questionnaire, we provided pilots with a thorough explanation of the research objectives and assured them of the anonymity of the study. Informed consent was obtained from all participants, who also signed informed consent forms. A total of 200 Chinese civil aviation pilots participated in the questionnaire survey, and after verifying the completeness of the responses and checking items such as “Please choose 4 for this question,” 131 questionnaires were deemed eligible for analysis. This represents a response rate of 65.5% out of the 200 distributed questionnaires. The study received approval from the Ethics Review Committee of the Department of Aerospace.




3.2. Study Methods and Tools


3.2.1. Characteristics of Pilots


This study constituted a statistical survey focused on gathering fundamental demographic data pertaining to Chinese civil aviation pilots. The variables under investigation encompassed age, gender, educational attainment, marital status, years of experience in the aviation industry, occupational roles, total flight hours, and current employment status. A comprehensive survey was conducted to collect and categorize these data, as presented in Table 1 below.




3.2.2. Occupational Stress Measurement


Although there are many stress questionnaires that have been used overseas, their applicability to Chinese pilots has not been supported by theory and practical application. A new concept of stress load was put forward, and the scale for occupational stress of Chinese civil pilots based on it was developed by means of open-ended questionnaires and interviews, referring to the stress research literature in this paper. A total of 385 copies of the scale were sent to pilots coming from a same Chinese airline company, and 304 copies were collected. According to the results of analysis, the stressor subscale comprised 64 items. Seven factors were extracted from the subscale, and the validity and reliability were confirmed. The inner consistency also reached a satisfactory level. The individual characteristic scale comprised 40 items. The 64-item stressor of occupational stress subscale included seven dimensions: intrinsic to the job, relationships with other people, organizational structure and climate, the managerial role, home/work interface, career and achievement and work environment. The 40-item stressor of personal characteristics subscale included seven dimensions: psychological capital appreciation, operational capability, attitude towards life, self-efficacy, hope, resilience and optimism. Each item was scored based on a Likert scale on which 1 represents strongly disagree and 6 represents strongly agree. The Cronbach’s alpha coefficients of this scale were 0.757 and 0.916, respectively.




3.2.3. Mental Health Measurement


This paper employed the simplified Symptom Checklist 90 (SCL-90) to assess the mental health of civil aviation pilots [34,35]. The SCL-90 is a comprehensive 90-item questionnaire encompassing ten dimensions, which include somatization, obsessive-compulsive traits, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, psychoticism, and an additional scale. Respondents provided responses on a 5-point scale, ranging from 1 (not at all) to 5 (extremely). Higher scores indicate lower levels of mental health. The Cronbach’s alpha coefficients of this scale was 0.993.




3.2.4. Performance Measurement


The performance of pilots was assessed using a 13-item Performance Questionnaire, a tool developed by Cooper [36]. For the purposes of this study, the questionnaire was translated into Chinese, and a 5-point scale was employed to evaluate pilot performance, with higher scores indicating superior performance. The Cronbach’s alpha coefficients of this scale was 0.914.




3.2.5. Job Satisfaction Measurement


The Minnesota Satisfaction Questionnaire (MSQ) serves as an instrument to assess job satisfaction [37]. This questionnaire comprises 20 items, utilizing a 5-point scale ranging from 1 (very dissatisfied) to 5 (very satisfied). It encompasses both intrinsic and extrinsic facets of job satisfaction. The total job satisfaction score falls within the range of 20 to 100, with 60 indicating a neutral level of satisfaction and 80 indicating a state of satisfaction [38]. The Cronbach’s alpha coefficients of this scale was 0.958.




3.2.6. Coping Styles Measurement


In this study, the Simplified Coping Style Questionnaire (SCSQ), developed by Yaning Xie and tailored to consider the characteristics of China’s population, was employed to assess the coping styles of civil aviation pilots [39]. This self-report questionnaire utilizes a multilevel rating system with four response options (not chosen, chosen several times, chosen sometimes, chosen usually), each corresponding to a numerical value (0, 1, 2, 3). Participants selected one of these options to indicate their response. The positive coping style comprises items 1 to 12, while the negative coping style encompasses items 13 to 20. Finally, the scores for these two styles were calculated to reflect the subjects’ overall coping style. The Cronbach’s alpha coefficients of this scale was 0.911.





3.3. Statistical Analysis


The data underwent statistical analysis using established mathematical methods. Analysis of variance (ANOVA) was employed to examine the relationships between individual characteristics and their impact on mental health, performance, and job satisfaction. Pearson’s correlation analysis was conducted to evaluate the associations among participants’ characteristics, occupational stress, mental health, performance, and job satisfaction. Hierarchical regression models were utilized to explore the mediating role of coping styles between occupational stress and the three outcome variables. All statistical analyses were conducted using SPSS 17.0, and statistical significance was determined at p < 0.05 (two-tailed).





4. Results


4.1. Participant Characteristics


The interrelationships among pilots’ characteristics, mental health, performance, and job satisfaction are illustrated in Table 2. It was observed that participants aged under 25 exhibited significantly better performance compared to their counterparts (p < 0.01). Marital status also exerted a substantial influence on job satisfaction, with married pilots reporting lower levels of job satisfaction in comparison to those who were single (p < 0.01). Additionally, pilots at different ranks demonstrated statistically significant variations in job satisfaction (p < 0.05). Captains displayed the lowest job satisfaction score (71.50), while flying cadets exhibited the highest job satisfaction score (85.21).



Furthermore, distinct levels of total flight time were associated with varying degrees of job satisfaction. Pilots with flight hours ranging from 1001 to 5000 h scored higher on the SCL-90 index compared to their counterparts (p < 0.05), and they also reported lower job satisfaction. Additionally, pilots undergoing recurrent training exhibited significantly lower performance levels than those on regular routes and in modification roles (p < 0.01), and they also reported significantly reduced job satisfaction compared to others.




4.2. Descriptions of Occupational Stress, Mental Health, Job Satisfaction, Performance and Coping Styles


The means and standard deviations for the variables under investigation in this study are presented in Table 3, including occupational stress, mental health, job satisfaction, performance, and coping styles. The mean score for the SCL-90 among Chinese civil aviation pilots was 109.67 (±26.53), while the mean score for performance was 49.86 (±6.37). Additionally, the mean score for overall job satisfaction among Chinese civil aviation pilots was found to be 74.08 (±12.45).




4.3. Correlations among Occupational Stress, Mental Health, Job Satisfaction, Performance and Coping Styles


The outcomes of Pearson correlation analysis are presented in Table 4. Occupational stress exhibited a significant negative correlation with both performance and job satisfaction (p < 0.01), while demonstrating a positive correlation with the SCL-90 scores (p < 0.01). It is evident that H1a, H1b, and H1c have all been confirmed.




4.4. Analysis of the Moderate of Positive Coping Style and Negative Coping Style


The subsequent research questions were examined through the utilization of hierarchical regression models [40]. To explore potential moderating effects, two variables—a positive coping style and a negative coping style—were introduced to assess their impact on the relationship between pilot occupational stress and the variables of interest: SCL-90 scores, performance, and job satisfaction. Subsequently, the central processing of occupational stress, positive coping style, and negative coping style was conducted. In this study, X denotes occupational stress, M1 denotes a positive coping style, and M2 denotes a negative coping style.    X ¯    represents the central processed occupational stress data,      M 1   ¯    represents the central processed positive coping style data, and      M 2   ¯    represents the central processed negative coping style data.



The test results are presented in Table 5. It is observed that the positive coping style moderates the relationship between occupational stress and performance (  Δ  R 2    = 0.037, p < 0.05), while the negative coping style moderates the interaction between occupational stress and job satisfaction (  Δ  R 2    = 0.022, p < 0.05). These findings serve as the basis for constructing regression equations to illustrate the two distinct moderating effects. The results are presented in Table 6, where Y1 represents performance, Y2 represents job satisfaction, M1 represents a positive coping style, and M2 represents a negative coping style.



According to the regression equations, moderating effect diagrams of coping styles are presented. Figure 1 illustrates the moderating effect of a positive coping style on the interaction between occupational stress and performance, while Figure 2 depicts the moderating effect of a negative coping style on the interaction between occupational stress and job satisfaction. The final model with the moderating effect of a positive coping style and negative coping style is shown in Figure 3.





5. Discussions


This paper explores the correlation between occupational stress among Chinese civil aviation pilots and its impact on mental health, performance, and job satisfaction. Additionally, it examines the influence of individual coping styles on this triadic relationship, as depicted in Figure 3. In comparison to other professions, there has been relatively limited research conducted on the interplay between occupational stress among pilots and its effects on mental health, performance, and job satisfaction [10,36,41]. Historically, studies regarding civil aviation pilots have predominantly originated from Western countries, with relatively fewer investigations focused on Chinese civil aviation pilots.



This study reveals a statistically significant and negative correlation (p < 0.05) between the occupational stress experienced by civil aviation pilots and their mental health. In this research work, the Symptom Checklist 90 (SCL-90) symptom score is utilized as an indicator of pilots’ mental health levels. Elevated levels of occupational stress among pilots are associated with higher SCL-90 symptom scores, signifying lower mental health levels. This finding aligns with previous research findings in various occupational fields [5,42], highlighting the detrimental impact of occupational stress on mental health among pilots. Furthermore, the mental health levels of civil aviation pilots vary significantly based on their total flight duration (p < 0.05). Notably, pilots with total flight durations ranging from 1001 h to 5000 h exhibit the highest SCL-90 scores (116.11), significantly surpassing the average score of 109.3. This can perhaps be considered from a perspective of career development [43]. In contrast to pilots who have accumulated 0–1000 flight hours, who are in the initial stages of more independent operational roles and contend with heightened occupational stress, necessitating adjustment to the rigorous demands of commercial aviation, pilots who have amassed 5001–10,000 flight hours may still be in the process of accumulating coping experiences and skills, and despite being in the peak of their careers, they may grapple with insecurities pertaining to their responsibilities, coupled with the fear that errors in their performance might lead to aviation incidents. Therefore, airlines should pay particular attention to monitoring and managing the psychological stress levels of pilots who have accumulated 1001–5000 flight hours.



The relationship between occupational stress among civil aviation pilots and their performance is statistically significant and negative (p < 0.01). Elevated levels of occupational stress in civil aviation pilots are associated with a decline in their flight performance. The correlation coefficient between occupational stress and flight performance is −0.399**, supporting the applicability of the theory proposed by Van Scotter [44] and Allen R [45], which suggests a negative correlation between occupational stress and performance within the civil aviation pilot profession. Moreover, it can be observed that, in comparison to mental health and job satisfaction, performance remains consistent across various demographic characteristics. This observation may potentially serve as strong evidence to support the notion that the airline company’s standardized operational procedures and management protocols have minimized the impact of individual differences on performance. It also underscores the effectiveness of the company’s pilot professional training, as pilots from diverse backgrounds have received highly systematic training, resulting in a relatively balanced skill level.



The relationship between occupational stress among civil aviation pilots and their job satisfaction was found to be statistically significant and negative (p < 0.01). The results indicate that as the level of occupational stress increases among civil aviation pilots, their job satisfaction decreases, consistent with previous research findings [28]. Additionally, marital status was found to have a significant impact on job satisfaction among civil aviation pilots (p < 0.01), aligning with Cooper’s study [10] and highlighting distinctions from other industries [46]. Notably, married pilots exhibited significantly lower job satisfaction compared to their single counterparts. This disparity can be attributed to the need for civil aviation pilots to reside at overnight bases, resulting in prolonged separation from their families. Furthermore, the demanding workload often leads to reduced time spent with family members, contributing to diminished communication, strained marital relationships, indifferent parenting, and increased family conflicts. Job satisfaction is also influenced by several other factors, including age, length of service, and total flight hours. Data analysis reveals that the decline in job satisfaction among pilots is primarily associated with the total flight duration, consistent with findings from a study of 100 air force training instructors conducted by Carbone EG [47]. The cumulative total flight duration signifies an extended period during which pilots experience high levels of stress. Prolonged confinement in a cramped and pressurized cockpit, coupled with recurrent exposure to various high-stress situations, leads to a reduction in work enthusiasm and a decrease in job satisfaction among pilots.



Coping style refers to the cognitive and behavioral strategies employed by individuals to modify the context of an event or regulate their emotions when confronted with stressful situations. Coping styles typically encompass both positive coping styles (also known as confrontive coping styles) and negative coping styles (also known as avoidant coping styles) [48]. A significant negative correlation (p < 0.01) was observed between positive coping styles and occupational stress among pilots, suggesting that a positive problem-solving approach significantly mitigates occupational stress levels in this group. Additionally, positive coping styles were found to act as a moderating factor in the relationship between occupational stress and flight performance (p < 0.05), reducing the adverse impact of stress on flight performance. Proactive coping strategies refer to taking action to prevent or minimize the impact of stressors before they occur [49]. When facing equivalent levels of occupational stress, pilots with higher scores in positive coping strategies may proactively address stress, problem-solve, and maintain a positive mindset, thereby safeguarding their job performance and mitigating the impact of occupational stress on their performance [50]. Coping styles emerge as pivotal variables that modify the strength and direction of the relationship between pilot occupational stress and job performance, serving as crucial regulators in this context.



A negative coping style serves as a mediator in the relationship between occupational stress among civil aviation pilots and their job satisfaction (p < 0.05). It functions to mitigate the adverse impact of occupational stress on job satisfaction and, consequently, enhances the job satisfaction levels of civil aviation pilots. There exists a debate regarding the moderating role of avoidant coping styles. One perspective suggests that the avoidant coping style perpetuates the status quo, allowing problems to persist [51]. Conversely, another viewpoint contends that certain passive coping methods, such as psychological counseling, relaxation techniques, and avoidance strategies, can facilitate more effective coping, reduce self-imposed stress, and alleviate negative emotions [52]. The findings presented in Table 2 of this study support the latter perspective, indicating that the adoption of an avoidant coping style by pilots is conducive to reducing the emotional impact resulting from occupational stress. This observation aligns with the notion that a significant number of Chinese individuals possess introverted and conservative traits, valuing solitude. When confronted with stressful situations, Chinese individuals often tend to employ avoidance as a problem-solving strategy [53,54]. Consequently, Chinese civil aviation pilots may be inclined to alleviate the effects of occupational stress through self-psychological counseling and self-soothing techniques.




6. Theoretical Contribution


This study employed hierarchical regression analysis to statistically elucidate the relationships between occupational stress and the mental health, performance, and job satisfaction of pilots, as well as the mediating role of coping strategies in these associations. This research contributes to the field of aviation psychology by expanding our understanding of the factors at play in the context of pilot mental health and performance. Furthermore, it offers a theoretical foundation and practical guidance for the management of occupational stress among pilots. Not only does this study provide insights into the current status and characteristics of occupational stress experienced by Chinese pilots, it also investigates the impact of different coping strategies on the mental health, performance, and job satisfaction of pilots. This information serves as a reference for pilots in selecting appropriate coping strategies, ultimately enhancing their psychological resilience and aviation safety levels.




7. Practical Contribution


Firstly, this study found that in China, occupational stress is indeed negatively correlated with psychological well-being, performance, and job satisfaction. Hence, aviation industry stakeholders should prioritize efforts to minimize occupational stress among pilots as much as possible. Secondly, this research revealed that positive coping strategies can moderate the negative relationship between occupational stress and performance. Those who employ positive stress-coping strategies tend to maintain more stable performance. Therefore, individuals in the aviation industry can facilitate positive stress coping among pilots by providing emotional support, offering training to enhance stress-coping skills, and encouraging employees to seek a balance between work and personal life. Furthermore, negative coping strategies can moderate the negative relationship between occupational stress and job satisfaction. In order to maintain more stable job satisfaction, current pilots might lean towards using negative coping strategies. This not only suggests that pilots may need to employ different stress-coping strategies when dealing with different events but also highlights the need for further upgrades and enhancements in the performance evaluation systems within the current pilot profession, providing more incentive mechanisms.




8. Limitations


Firstly, the sample for this study was drawn from a civil aviation company in China, and it remains to be verified whether the findings are applicable to other regions or other types of pilots, such as military or general aviation pilots. In future research, expanding the sample size and scope of civil aviation pilots and considering the inclusion of data from military or general aviation pilots could facilitate cross-level or cross-category comparisons, enhancing the accuracy and generalizability of the model. Secondly, this study employed a cross-sectional approach to collect and analyze data, which lacks longitudinal data to assess causal relationships. Therefore, in subsequent research, it may be worthwhile to investigate relationships through experimental methods by manipulating variables, allowing for a more in-depth examination of causality.




9. Conclusions


In summary, this study establishes a negative correlation between occupational stress among Chinese civil aviation pilots and their mental health, performance, and job satisfaction. Positive coping strategies act as mediators, moderating the relationship between occupational stress and performance, effectively mitigating the adverse impact of stress on performance. Similarly, negative coping strategies serve as moderators, attenuating the negative influence of occupational stress on job satisfaction. The research findings suggest that by examining occupational stress levels among pilots, it becomes possible to predict their mental health, performance, and job satisfaction. Furthermore, adjustments to coping strategies can effectively mitigate the adverse effects of occupational stress on performance and job satisfaction. Consequently, airline companies can enhance their management systems and implement improvement measures based on the findings of occupational stress assessments, thereby enhancing the mental health, performance, and job satisfaction of their pilots.
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Figure 1. Positive coping style moderate interaction between occupational stress and performance. 
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Figure 2. Negative coping style moderate interaction between occupational stress and job satisfaction. 
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Figure 3. The final model with the moderating effect of a positive coping style and a negative coping style. Note: * p < 0.05; ** p < 0.01. 
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Table 1. Survey and classification.
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Survey

	
Classification




	
Gender

	
Male

	
Female






	
Age (years)

	
≤25

	
26–35

	
36–45

	
≥45




	
Marital status

	
Single

	
Married

	
Other




	
Educational level

	
Junior College

	
Undergraduate

	
Above undergraduate




	
Years of service

	
1–5

	
6–10

	
11–15

	
≥15




	
Post

	
Flying

Cadet

	
Co-Pilot

	
Trainee

Pilot

	
Captain

	
Flight

Instructor




	
Flight time (h)

	
≤1000

	
1001–5000

	
5001–10,000

	
10,001–15,000

	
≥15,000




	
Work status

	
Normal Route

	
Recurrent

	
Modification











 





Table 2. Participants’ characteristics and differences in mental health, performance and job satisfaction.






Table 2. Participants’ characteristics and differences in mental health, performance and job satisfaction.





	
Variables

	
N (%)

	
Mental Health

	
Performance

	
Job Satisfaction




	
Mean (SD)

	
Mean (SD)

	
Mean (SD)






	
Age (years)

	

	
p > 0.05

	
p > 0.05

	
p < 0.01




	
≤25

	
33

	
102.79 (16.19)

	
50.03 (5.64)

	
81.85 (11.69)




	
26–35

	
82

	
111.81 (30.00)

	
49.66 (6.97)

	
71.62 (11.26)




	
36–45

	
8

	
118.67 (25.99)

	
50.22 (3.87)

	
68.56 (13.80)




	
≥45

	
8

	
105.67 (26.53)

	
51.17 (3.19)

	
72.00 (14.25)




	
Marital status

	

	
p > 0.05

	
p > 0.05

	
p < 0.01




	
Single

	
58

	
108.87 (26.55)

	
49.93 (6.36)

	
78.90 (11.54)




	
Married

	
72

	
110.01 (26.76)

	
49.83 (6.36)

	
70.29 (11.96)




	
Other

	
1

	
131.00

	
48.00

	
68.00




	
Educational level

	

	
p > 0.05

	
p > 0.05

	
p > 0.05




	
Junior College

	
8

	
103.25 (13.24)

	
49.00 (2.45)

	
78.86 (7.77)




	
Undergraduate

	
122

	
110.21 (27.22)

	
49.92 (6.51)

	
73.78 (12.71)




	
Master or above

	
1

	
94.00

	
49.00

	
72




	
Years of service

	

	
p > 0.05

	
p > 0.05

	
p > 0.05




	
1–5

	
76

	
109.47 (25.54)

	
49.50 (6.43)

	
76.19 (12.92)




	
6–10

	
34

	
109.82 (30.95)

	
49.73 (6.91)

	
71.79 (10.74)




	
11–15

	
11

	
109.90 (29.23)

	
51.36 (5.51)

	
68.54 (12.06)




	
≥15

	
10

	
110.40 (1.638)

	
51.40 (3.84)

	
71.90 (12.82)




	
Post

	

	
p > 0.05

	
p > 0.05

	
p < 0.05




	
Flying Cadet

	
14

	
107.50 (24.73)

	
51.21 (8.12)

	
85.21 (12.20)




	
Co-Pilot

	
82

	
111.54 (29.32)

	
49.21 (6.11)

	
72.95 (11.98)




	
Trainee Pilot

	
4

	
106.00 (10.68)

	
50.75 (5.12)

	
73.50 (9.74)




	
Captain

	
18

	
106.61 (24.32)

	
49.94 (5.95)

	
71.50 (11.86)




	
Flight Instructor

	
13

	
105.67 (15.04)

	
52.08 (6.38)

	
73.00 (12.74)




	
Flight time

	

	
p < 0.05

	
p > 0.05

	
p < 0.01




	
0–1000 (h)

	
32

	
103.81 (19.65)

	
49.78 (5.95)

	
82.66 (12.29)




	
1001–5000 (h)

	
61

	
116.11 (32.11)

	
49.00 (6.81)

	
70.37 (11.33)




	
5000–10,000 (h)

	
20

	
98.45 (8.70)

	
51.20 (6.34)

	
73.95 (8.78)




	
10,001–15,000 (h)

	
16

	
112.81 (25.02)

	
52.06 (4.75)

	
71.00 (17.46)




	
≥15,000 (h)

	
2

	
94.00 (2.82)

	
46.50 (3.53)

	
76.50 (12.45)




	
Work status

	

	
p > 0.05

	
p < 0.05

	
p < 0.01




	
Normal Route

	
114

	
109.62 (26.87)

	
49.80 (6.18)

	
72.91 (12.22)




	
Recurrent

	
2

	
151.5 (37.48)

	
39.50 (0.70)

	
63.00 (5.65)




	
Modification

	
15

	
104.46 (18.16)

	
51.66 (7.66)

	
84.47 (9.41)








Note: SD: standard deviation.













 





Table 3. Descriptions of occupational stress, mental health, job satisfaction, performance and coping styles.
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	Measure
	Items
	Mean
	SD





	Occupational Stress
	104
	0.84
	0.15



	Mental health (SCL-90)
	90
	109.67
	26.53



	Performance
	13
	49.86
	6.37



	Job Satisfaction
	20
	74.08
	12.45



	Coping Styles
	20
	2.33
	0.72



	Positive Coping Styles
	12
	2.12
	0.42



	Negative Coping Styles
	8
	1.54
	0.49










 





Table 4. Correlations among occupational stress, SCL-90, job satisfaction, performance and coping styles.






Table 4. Correlations among occupational stress, SCL-90, job satisfaction, performance and coping styles.















	Variable
	1
	2
	3
	4
	5
	6
	7





	1. Age
	1
	
	
	
	
	
	



	2. Years of service
	0.754 **
	1
	
	
	
	
	



	3. Flight time
	0.775 **
	0.834 **
	1
	
	
	
	



	4. Occupational stress
	0.243 **
	0.287 *
	0.204 **
	1
	
	
	



	5. SCL-90
	0.110
	0.010
	−0.009
	0.238 **
	1
	
	



	6. Performance
	0.014
	0.097
	0.096
	−0.399 **
	−0.436 **
	1
	



	7. Job Satisfaction
	−0.294 **
	−0.177 **
	−0.233 *
	−0.609 **
	−0.299 **
	0.