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Abstract: Although employers believe that encouraging and supporting physical exercise activities by purchasing fitness equipment and building sports venues can improve employees’ well-being, the utilization rate is rather low. Since most of the evidence of the well-being promotion in the workplace concentrated on the perspectives of organizational factors and psychosocial factors and focused on the reduction of the negative affect of well-being, it is still an open question whether physical exercise has benefits on both negative and positive affect of well-being and who benefits more from physical exercise. Thus, the purpose of this study is to investigate the impact of physical exercise on occupational well-being (job burnout and work engagement) and examine whether effectiveness depends on personality traits. Online questionnaires were distributed. The sample included 671 participants from different enterprises in China. Results showed that the effectiveness of physical exercise was also applicable to well-being in the workplace. Physical exercise was negatively correlated with job burnout and positively correlated with work engagement. The effectiveness was different among employees with different personality traits. Contrary to our expectation, individuals with neuroticism were more likely to improve their work engagement through physical exercise. Extroversion and conscientiousness weakened the benefits of physical exercise. Therefore, differences of effectiveness among different personality traits emphasize the need for a more personalized strategy in physical exercise interventions.
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Introduction

The mental health and well-being challenges of employees in the workplace have attracted the attention of organizations around the world [1,2]. Most recently, COVID-19 pandemic has caused a global crisis for employees’ mental health, and the economic lost due to depression and anxiety is around US $1 trillion in lost productive capacity [3]. To create a healthier workforce, physical exercise proved to be an important intervention to promote well-being [4,5] and many employers encouraged and supported physical exercise activities after work by purchasing fitness equipment, building basketball courts, gyms and other sports venues. However, the report showed that the utilization rate of sports venues is rather low [6]. In fact, employees cannot fully understand the positive affect of physical exercise on well-being, which is one of the important restrictions on their participation in physical exercise [7].

Recent studies have widely concerned the employees’ well-being promotion. Many scholars regard depression and stress as indicators of well-being [8–10], ignoring the positive affect of well-being. In fact, well-being is associated with both negative and positive affect [11]. Negative affect represents unpleasantness (e.g., stress, depression) and positive affect represents the degree to which people experience active elation (e.g., life satisfaction, meaning) [11]. Among them, job burnout and work engagement are two critical indicators representing the two obvious opposite affects. Job burnout characterized by exhaustion and cynicism, means a state of mental weariness, which represents the negative affect of well-being [12]. Work engagement characterized by vigor, dedication and absorption, means a fulfilling work-related state of mind, which represents the positive affect of well-being [12]. However, to date, there is no research that combines job burnout and work engagement to examine the promotion of employees’ well-being. On the other hand, extant researches have explored the promotion of well-being from a number of perspectives, including leadership, organizational culture and psychosocial factors [13–15]. However, the research on individual well-being from the perspective of physical exercise is still very limited. What is the influence of physical exercise on employees’ well-being? People still do not realize the influence of physical exercise on both positive and negative affect of well-being in the workplace.

Another important question is, who benefits more from physical exercise? Some studies found that physical exercise positively affected employees’ well-being [4,5], while others found that physical exercise did not positively predict well-being in the workplace [16,17]. One of the important possible explanations is that there is a regulatory mechanism for the influence of physical exercise on well-being. Personality is a measure of people’s relatively stable differences in thinking, feeling, and behavior, which can be summarized into five basic characteristics: nervousness, extroversion, openness, agreeableness, and conscientiousness [18–20]. Person–activity fit theory states that due to the differences of individual personality traits, the same types of activities will have different degrees of benefits for well-being [21]. It is essential to understand why it is easier for some people to improve their well-being from physical exercise in order to help match individual characteristics with physical exercise [22,23]. To date, however, little research has systematically examined the interplay of personality, physical exercise, and well-being.

The purpose of this study was therefore (1) to investigate the impact of physical exercise on work engagement, (2) to examine the impact of physical exercise on job burnout, and (3) to explore for whom physical exercise is more effective. The results are of great significance to occupational mental health management. We clarify the promotion affect of physical exercise on employees’ well-being, and a deeper understanding of the difference of effectiveness among different personality traits is also helpful to tailor health-promotion interventions for specific groups.

Theory Background and Hypothesis Development

The conservation of resources theory

Conservation of Resources (COR) theory includes the two spirals: the gain spiral and the loss spiral [24]. The gain spiral posits that individuals with more resources are more capable of acquiring resources [24]. The loss spiral hypothesis states that individuals lacking resources are more vulnerable to the impact of resource loss, and even experience a greater loss of future resources [25]. Studies on the COR theory argues that when individuals have more resources in their personal resource pool, they experience a higher level of well-being [25].

Hypothesis development

The role of physical exercise on work engagement at the workplace

As an important resource of personal energy, physical exercise can help employees build and replenish their personal energy levels and enable them to obtain more resources [24]. According to COR theory, we believe that physical exercise can significantly improve work engagement. First, physical exercise help individuals acquire physical energy such as glucose and insulin [26]. These resources are essential to the maintenance of high level of work engagement. Second, physical exercise is conductive to replenishing mental focus [27]. When employees feel good mentally, they are more likely to be engaged in their work. Thus, we hypothesized that:

Hypothesis 1. Physical exercise is positive related to the work engagement.

The role of physical exercise on job burnout at the workplace

As an important resource of personal energy, physical exercise can also help employees avoid the loss of resources. According to the COR theory, we believe that physical exercise can relieve job burnout. First, when doing physical exercise, bodies release endorphins and reduce cortisol to avoid the stress caused by high work demands [28]. Second, physical exercise provides a break from work-related thoughts [29]. This psychological detachment allows employees to recharge to avoid losing other valuable resources. Thus, we hypothesized that:

Hypothesis 2. Physical exercise is negative related to the job burnout.

The moderating role of personality traits

In above process, COR theory argues that, there are individual differences in the responses to resource-based loss and investment processes [30]. Personality traits include five dimensions: neuroticism, conscientiousness, agreeableness, openness, and extroversion [31]. We propose that personality is an important moderator of the relationship between physical exercise and work engagement and job burnout. Neuroticism refers to the tendency to experience negative emotions (such as paranoia and sadness) [18]. In the case of high neuroticism, individuals are more sensitive to stressors [18] and are less likely to obtain positive emotional resources from physical exercise. On the other hand, individuals with high neuroticism tend to be self-doubt [32] and feel hard to avoid the loss of mental resources. Thus, we hypothesized that:

Hypothesis 3a. Neuroticism moderates the relationship between physical exercise and work engagement and job burnout, such that the affect is stronger if the neuroticism is low.

Conscientiousness represents the characteristics such as responsibility and self-discipline [18]. In the case of high conscientiousness, individuals tend to value discipline and incorporate physical exercise into routine [33]. As a regular event, they have more opportunities to obtain energy from exercise. On the other hand, conscientious individuals are characterized with goal-oriented mindset [34] and prioritize their physical activity to avoid the loss of resources. Thus, we hypothesized that:

Hypothesis 3b. Conscientiousness moderates the relationship between physical exercise and work engagement and job burnout, such that the affect is stronger if the conscientiousness is high.

Agreeableness represents the individual’s character of kindness and trustworthiness [18]. In the case of high agreeableness, individuals tend to have better social support at work [35] and have easy access to exercise equipment, thus promoting the gain affect of physical exercise. On the other hand, agreeable individuals are more likely to avoid conflicts [36], thus avoiding the resource loss during the physical exercise. Thus, we hypothesized that:

Hypothesis 3c. Agreeableness moderates the relationship between physical exercise and work engagement and job burnout, such that the affect is stronger if the agreeableness is high.

Openness represents the individual’s curiosity and open mind [18]. When reacting to the resource-based investment process, individuals with high openness show wide interests and strong curiosity [37]. Driven by a wide range of interests, they are more likely to gain emotional resources from physical exercise. On the other hand, these interests can also help them avoid the loss of mental resources, such as meaninglessness. Thus, we hypothesized that:

Hypothesis 3d. Openness moderates the relationship between physical exercise and work engagement and job burnout, such that the affect is stronger if the openness is high.

Extroversion refers to the number and density of individual interpersonal interaction [18]. Driven by social interaction and adventure, individuals high in extroversion obtain more positive emotions from physical exercise, such as joy and excitement [38]. On the hand other, extroversive ones tend to be outgoing [38] and show less exhaustion when facing the resource-based loss processes. Thus, we hypothesized that:

Hypothesis 3e. Extroversion moderates the relationship between physical exercise and work engagement and job burnout, such that the affect is stronger if the extroversion is high.

The present study

At present, the challenges of mental health and well-being of employees in the workplace have attracted the attention of organizations around the world. Although employers believe that encouraging and supporting physical exercise activities after work by purchasing fitness equipment and building sports venues can improve employees’ well-being, the utilization rate is rather low. Whether physical exercise has benefits on employees’ well-being and who benefits more from physical exercise are still unknown. Based on the above literature, this study aims to explore the relationship between physical exercise and well-being at the workplace, and examine the interaction between different personality traits and physical exercise in the prediction of job burnout and work engagement. Based on our literature review, we developed a theoretical hypothesis model (as shown in Fig. 1). As shown in Fig. 1, we put forward the following three hypotheses: (1) Physical exercise is significantly related to the improvement of work engagement, (2) Physical exercise is significantly related to the reduction of job burnout, (3) Personality traits moderate the relationship between physical exercise and work engagement and job burnout.
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Figure 1: Hypothesis model.

Materials and Methods

Participants and procedures

This study adopted a cross-sectional design and samples were randomly collected by different enterprises. Participants were recruited from companies located in southern China. With the assistance of the director of human resources, we invited employees to participate in the survey by e-mail on the company intranet. The e-mail clarified the purpose of the study and assured potential participants of the confidentiality of their answers. Employees who were interested in participating could reply by e-mail. The questionnaire consists of four scales: Physical Exercise Habit Scale, Work Engagement Scale, Job Burnout Scale and Personality Traits Scale. Social-demographic information included gender, age and level of education. A total of 781 participants completed the self-report questionnaire by June 15, 2022. Among them, 671 questionnaires (85.92%) were deemed valid. The samples included 59.6% men and 40.4% women, with a balanced proportion. Younger employees (aged 25–30 years) accounted for 29.1%, middle-aged employees (aged 31–40 years) accounted for 29.2% and older employees (aged over 40 years) accounted for 22.5%. Median education level was a 4-year college degree and the manufacturing and information transmission industries accounted for 16.1%.

Instruments and measures

Physical exercise

Physical exercise was measured with the Physical Exercise Habit Scale [39]. This scale points out that physical exercise after work consists of two factors: repetition of exercise behavior and volition of exercise behavior. This 14-item scale includes items such as “I have been able to keep taking part in physical exercise so far,” “Physical exercise has become an important part of my daily life,” and “I can properly handle the relationship between physical exercise and other important things.” Participants responded on a five-point scale, ranging from 1 (strongly disagree) to 5 (strongly agree). Cronbach’s α was good (α = 0.89).

Work engagement

Work engagement was measured with nine questions taken from Schaufeli et al. [40]. This scale includes three dimensions: vigor, dedication, and absorption. Examples of the items are “In my work, I feel energetic,” “I want to go to work as soon as I get up in the morning,” and “I feel very happy when I work hard.” Participants responded on a five-point scale, ranging from 1 (never) to 5 (always). Cronbach’s α was good (α = 0.88).

Job burnout

Job burnout was measured with the Maslach Burnout Inventory-General Survey [41]. This scale points out that job burnout consists of three factors: emotional exhaustion, cynicism, and low sense of achievement. This 15-item scale includes items such as “I feel exhausted when I get off work,” “I’m not as enthusiastic about my work as before,” and “I do not feel very happy when I finish some things at work.” Participants responded on a five-point scale, ranging from 1 (never) to 5 (always). Cronbach’s α was good (α = 0.88).

Personality traits

Personality traits were measured with 15 questions taken from Zhang et al. [42]. This scale includes five dimensions: neuroticism, conscientiousness, agreeableness, openness, and extroversion. The three-item scale of neuroticism includes “I often worry about trifles.” The three-item scale of conscientiousness includes “I like to plan things from scratch.” The three-item scale of agreeableness includes “I think most people are kind.” The three-item scale of openness includes “I like taking risks.” The three-item scale of extroversion includes “I like to attend social and entertainment parties.” Participants responded on a five-point scale, ranging from 1 (disagree strongly) to 5 (agree strongly). The Cronbach’s α coefficients were 0.76, 0.63, 0.78, 0.85, and 0.61 for neuroticism, conscientiousness, agreeableness, openness, and extroversion, respectively.

Control variables

Prior studies have shown that gender, age and level of education affect work engagement and job burnout [43–45]. Thus, we controlled the participants’ gender (0 = male, 1 = female), age, and level of education (1 = primary school and below, 2 = junior high school, 3 = senior high school/technical secondary school/technical school, 4 = college, 5 = undergraduate, 6 = master’s degree and above).

Preliminary analyses

First, we used Mplus 8.0 to perform confirmatory factor analysis to test the validity of discrimination among the core constructs in this study. The results showed that the eight-factor model of neuroticism, conscientiousness, agreeableness, openness, extroversion, physical exercise, work engagement, and job burnout (χ2 = 712.76, df = 211, χ2/df = 3.38, CFI = 0.92, TLI = 0.90, SRMR = 0.08, RMSEA = 0.06) fitted well. Generally, the eight-factor model was significantly better than the fitting index results of other competitive models. Therefore, our measurement model had good discriminant validity.

Second, according to the suggestion of Podsakoff et al. [46], we tested the common method deviation. The test results showed that the model has not been significantly improved compared with the eight-factor model assumed in theory after adding the method factor (χ2 = 614.74, df = 184, CFI = 0.94, TLI = 0.92, SRMR = 0.08, RMSEA = 0.05, ∆CFI = 0.02; ∆TLI = 0.02; ∆RMSEA = 0.01; ∆SRMR = 0.00). Therefore, there was no obvious common method variance in the present study.

Following the advice of Kraimer et al. [47], we next analyzed whether it was necessary to control for three demographics variables. The results showed that in separate regression equations, gender, age and level of education significantly predicted work engagement and job burnout. Therefore, we controlled for three demographics variables in the case of work engagement and job burnout as the criterion variables.

Results

Table 1 reports the results of descriptive statistical analysis and Pearson’s correlation analysis of all variables.
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As can be noted, physical exercise was negatively correlated with job burnout (r = −0.22, p < 0.001) and positively correlated with work engagement (r = 0.46, p < 0.001). Therefore, there was a certain degree of positive correlation between physical exercise and well-being in the workplace. The results preliminarily confirmed the hypothesis that physical exercise has a positive affect on work engagement and a negative affect on job burnout. To further examine the hypotheses, we used the hierarchical regression method (see Table 2).
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As can be noted, after controlling the demographic variables, physical exercise still had a significant predictive affect and incremental influence on job burnout (b = −0.13, se = 0.02, p < 0.001) and work engagement (b = 0.32, se = 0.02, p < 0.001). Physical exercise positively predicted the well-being of people in the workplace. In order to further investigate whether the effectiveness varies across individuals and who is more likely to benefit from physical exercise, we examined the interaction between personality traits (neuroticism, conscientiousness, agreeableness, openness, extroversion) and physical exercise in the prediction of job burnout and work engagement (see Table 3).
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We used the “bootstrap method” for 5,000 times to test the interaction between physical exercise and personality traits in the prediction of job burnout and work engagement (see Tables 3 and 4). As can be noted, as far as the influence of physical exercise on work engagement is concerned, the interaction between some personality traits (neuroticism, conscientiousness, openness, extroversion) and physical exercise in predicting work engagement was significant: there are significant differences between the two groups in neuroticism (b = 0.059, 95%CI = [0.010, 0.107]). Specifically, this affect was significant in the high neuroticism group (b = 0.339, 95%CI = [0.282, 0.396]), and in the low neuroticism group (b = 0.239, 95%CI = [0.171, 0.308]). There were also significant differences between the two groups in conscientiousness (b = −0.132, 95%CI = [−0.199, −0.066]), openness (b = −0.067, 95%CI = [−0.112, −0.021]), and extroversion (b = −0.068, 95%CI = [−0.116, −0.019]). However, the interaction between agreeableness and physical exercise in the prediction of work engagement was not significant (b = −0.012, 95%CI = [−0.075, 0.052]). Similarly, in the process of interaction between physical exercise and personality traits in the prediction of job burnout, only one interaction is significant: there are significant differences between the two groups in neuroticism (b = −0.070, 95%CI = [0.029, 0.110]). Specifically, this affect was significant in the high neuroticism group (b = −0.089, 95%CI = [−0.129, −0.049]), and in the low neuroticism group (b = −0.148, 95%CI = [−0.206, −0.091]). However, the interaction between other personality traits and physical exercise in the prediction of job burnout was not significant. Therefore, different personality traits did not consistently regulate the internal relationship between physical exercise, work engagement, and job burnout. There are individual differences in the effectiveness of physical exercise on the well-being of people in the workplace.
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To clearly show the interaction of different personality traits and physical exercise in the prediction of work engagement and job burnout, we further drew a moderating affect diagram of different personality characteristics (see Fig. 2). As can be noted, the effectiveness of physical exercise on the well-being of people in the workplace varied across individuals with different personality traits. Personality traits increased and weakened the effectiveness of physical exercise on the work engagement and job burnout in the workplace. Particularly, conscientiousness, openness, and extroversion weakened the effectiveness of physical exercise on work engagement, while neuroticism enhanced the effectiveness and even changed the direction of the relationship symbol of the affect of physical exercise on job burnout.
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Figure 2: The moderation affect of personality traits. Note. N = neuroticism, C = conscientiousness, A = agreeableness, O = openness, E = extroversion.

Supplementary analyses

Different extent of exercise and types of job have the possibility to have the impact on the effectiveness of physical exercise. To further examine the effectiveness of different extent of exercise on people’s well-being in the workplace and examine the impact of different types of work on results, we added the extent of exercise and types of work as control variables. The extent of exercise was measured by 5-point scale (1 = slight intensity, 2 = low-intensity, 3 = medium strength, 4 = high-intensity, 5 = extremely high strength). The types of work were measured by 20-point scale (1 = agriculture, forestry, animal husbandry and fishery, 2 = mining industry, 3 = manufacturing industry, 4 = electricity industry, 5 = construction industry, 6 = transportation industry, 7 = information transmission industry, 8 = wholesale and retail trade, 9 = accommodation and catering industry, 10 = financial industry, 11 = real estate industry, 12 = leasing and business services industries, 13 = scientific research industry, 14 = environmental industry, 15 = resident service industry, 16 = education industry, 17 = health industry, 18 = social security industry, 19 = cultural industry, 20 = entertainment industry). The first step was to input demographic variables and extent of exercise and types of work as dummy variables to control their influence on job burnout and work engagement. On this basis, the second step was to add physical exercise to investigate the real incremental impact of physical exercise on job burnout and work involvement (see Tables 5 and 6).
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As can be noted, after controlling the demographic variables and extent of exercise, physical exercise still had a significant predictive affect and incremental influence on job burnout (b = −0.20, se = 0.04, p < 0.001) and work engagement (b = 0.33, se = 0.03, p < 0.001). The results showed that extent of exercise did not change the affect and the findings were consistent. On the other hand, after controlling the demographic variables and types of work, physical exercise still had a significant predictive affect and incremental influence on job burnout (b = −0.15, se = 0.03, p < 0.001) and work engagement (b = 0.32, se = 0.03, p < 0.001). The results showed that extent of exercise and types of work did not change the affect and the findings were consistent.

Discussion

In this study, we investigated the influence of physical exercise on the well-being of people in the workplace (work engagement, job burnout) and the interaction between different personality traits (neuroticism, conscientiousness, agreeableness, openness, extroversion) and physical exercise in the prediction of well-being in the workplace. The first two hypotheses were confirmed, and it was noted that physical exercise had both affects on the positive affect and negative affect of well-being. In the epidemic situation, if people in the workplace persist in physical exercise, they will have a higher level of work engagement and be less prone to job burnout. The effectiveness of physical exercise on the job burnout and work engagement in the workplace vary across individuals, and different personality characteristics enhance or weaken the benefits of physical exercise.

However, the third hypothesis was not confirmed from the expectation in data analysis, and some of the observed results were even contrary to our hypothesis. For example, we observed a smaller association between physical exercise and work engagement for people with high conscientiousness and extroversion and a larger association between physical exercise and work engagement for people with high neuroticism. Initially, we suggested that extroverts might be more likely to benefit from social activities from physical exercise through need fulfillment because they have more successful socializing [48]. However, due to the home office policy, the distance between people was widened, and physical exercise during the pandemic could not meet the social needs of extroverts. This may be the explanation for the negative interaction between extroversion and physical exercise in the prediction of work engagement we found here and is also similar to the idea that extroverts need more stimulation for optimal levels [48]. In addition, neurotic individuals may have more difficulty regulating their emotions during stressful times. Physical activity has been shown to improve emotional regulation by releasing endorphins and promoting relaxation [28]. Neuroticism may positively moderate the relationship by amplifying the emotional regulation benefits of physical activity. These unexpected findings are worthy of attention and further exploration.

Our findings have practical implications for formulating interventions aimed at improving the participation rate and effectiveness of physical exercise among people in the workplace. First, in the face of the crisis of other epidemic diseases such as influenza, the policy agency should pay attention to the special appeal to employees. Due to sitting for a long time, people in the workplace are more susceptible to viral infection, and job burnout is an obvious symptom [49]. Physical exercise is an effective measure to reduce people’s job burnout and improve their well-being in the workplace. Measures to encourage people to engage in physical exercises off the screen to improve professional well-being are desirable. Besides, personality traits predict the individual differences of correlation strength between physical exercise and well-being. In order to improve the effectiveness of physical exercise, the policy agent can advise people with different personalities in the workplace to do physical exercise selectively.

Secondly, enterprises should invest resources to provide convenience for employees to carry out physical exercises. To date, although most enterprises are committed to improving employees’ occupational well-being, the results have not reached the expected level [50]. Setting individual physical exercise goals for employees with different personality traits provides a new perspective for enterprises to improve employees’ well-being.

Finally, employees should pay attention to getting up from the sofa and choose personalized ways to improve professional well-being. Participating in physical exercise can increase work engagement and reduce job burnout. It can be noted that physical exercise is an effective means to promote employees’ long-term development on the road of career growth and health.

The present study has both strengths and limitations. One of the strengths is that we integrated both positive and negative affect of well-being (work engagement and job burnout), while previous studies concentrated on one aspect of well-being [51–53]. Although one study considered work engagement and other negative affect of well-being (e.g., psychological distress) [54], there may also be other more obvious opposites in concept and it is widely recognized that the conceptual opposite of work engagement is job burnout [55]. Secondly, we examined the promotion of well-being from a new perspective. Previous studies have explored the promotion of well-being from a number of perspectives, including leadership, organizational culture and psychosocial factors [13–15]. However, the research on individual well-being from the perspective of physical exercise is still very limited. In fact, although employers believe that encouraging and supporting physical exercise activities can improve well-being, the utilization rate is rather low. People still do not know whether physical exercise have benefits on well-being. Thirdly, we investigated the individual differences in the effectiveness of physical exercise on well-being in the work field. Although people are encouraged to engage in physical exercise, different personality traits enhance or weaken the effectiveness of physical exercise. To date, however, there is no research to examine who is more likely to benefit from physical exercise. We provide new ideas for improving the effectiveness of physical exercise interventions.

Regarding limitations, our approach was cross-sectional, and the present study was not able to determine the causal inference between physical exercise and work engagement and job burnout. We inferred that physical exercise had a negative impact on job burnout based on Conservation of Resources theory. Although our study has originality, there might be other possibilities. For example, people who have burn out may be less likely to exercise. Future research can use a more rigorous longitudinal research design to replicate our results and examine the causal inference among physical exercise, job burnout, and work engagement. Secondly, although we investigated the positive influence of physical exercise on well-being, it is not clear how the influence happened. Therefore, future research can further investigate the mechanism between physical exercise and work engagement and job burnout to better understand how physical exercise affects employees’ well-being in the work field. Thirdly, although we found that the interaction between some personality traits and physical exercise in the prediction of well-being was significant, there may still be other reasons to explain the individual differences in the effectiveness of physical exercise besides personality traits. Therefore, future research should further explore which individual difference variables are related to the benefits from physical exercise.

Conclusions

Prior research showed that well-being mainly consisted of the negative affect, ignoring the positive affect. Besides, although quite a considerable literature focused on the well-being promotion in the workplace, they concentrated on the perspective of organizational factors and psychosocial factors, and whether physical exercise has benefits on well-being is still unknown. The present study further integrated the both positive and negative affect of well-being to confirm that physical exercise has both benefits on the reduction of job burnout and the improvement of work engagement. In addition, the effectiveness of physical exercise on well-being in the workplace varies across individuals. Personality is one of the important reasons to explain the difference in effectiveness. Different personality traits enhance or weaken the influence of physical exercise on work engagement and job burnout. The implication of the findings is that the degree of effectiveness of physical exercise on the occupational well-being depends on personality traits, and physical exercise interventions need a more personalized strategy.
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TABLE 1

Descriptive statistical analysis and Pearson’s correlation analysis of variables (N = 671)

Variables M SD 1 2 3 4 5 6 7 8 9 10 11
1. Gender 0.40 049 NA

2. Age 262 1.16 -0.09* NA

3. Education 437 094 010"  -0.12** NA

4. Physical exercise ~ 3.60 0.91 -0.16*** 0.03 -0.03  (0.89)

5. Job burnout 237 0.54 0.01 -0.12%  -0.06 -0.22*** (0.88)

6. Work engagement 3.93 0.63 —0.03 -0.02 —0.13% 0.46%*  —0.31*** (0.88)

7. Neuroticism 2.33 0.85 -0.02 0.10* 0.06 —0.19%%* 0.49**  -0.22** (0.76)

8. Conscientiousness 3.95 0.60 -0.07 -0.02 0.06 0.28%  —0.28* 0.40™*  —0.07 (0.63)

9. Agreeableness 3.94 070 —-0.09* 0.06 0.07 0287 —0.267* 033 —0.09*  0.43°%* (0.78)

10. Openness 3.49 092 -0.04 -0.31"* 0.09*  0.29** -0.01 0317 —0.167* 0.23** 0.34** (0.85)
11. Extroversion 3.10 0.83 -0.04 -0.05 -0.07  0.14%*  —-0.25%* 0.20°%*  -0.23*** 0.14** 0.08* 0.09* (0.61)

Note: *p < 0.05; **p < 0.01; **p < 0.001. The reliability coefficient is filled in the diagonal.
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TABLE 3

Interactions: Physical exercise x personality traits predicting job burnout and work engagement

Work engagement

Job burnout

Interaction b 95%CI b 95%CI

N x Physical exercise 0.059* [0.010, 0.107] —0.070*** [0.029, 0.110]
C x Physical exercise —0.132*** [-0.199, —0.066] 0.024 [-0.042, 0.090]
A x Physical exercise -0.012 [-0.075, 0.052] 0.019 [-0.042, 0.079]
O x Physical exercise —0.067*** [-0.112, —-0.021] 0.028 [-0.017, 0.072]
E x Physical exercise —-0.068** [-0.116, —0.019] -0.018 [-0.063, 0.028]

Note: N = neuroticism, C = conscientiousness, A = agreeableness, O = openness, E = extroversion; *p < 0.05; **p < 0.01; **p < 0.001.
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TABLE 6

Further examination of the impact of types of work

Variables Job burnout Work engagement
M1 M2 M3 M4
First step
Gender 0.02 -0.03 -0.03 0.08
Age —0.08***  -0.08**  -0.02 -0.02
Education -0.05 -0.05* =0.09*  —0.08***
Types of work -0.00 -0.00 0.01 -0.00
Second step
Physical exercise —-0.15%* 0.32%%*
R 0.02 0.06 0.02 0.21
AR? 0.04** 0.19%*

Note: N = 671; Coefficient was a non-standardized regression coefficient;
*p < 0.05 **p < 0.01; **p < 0.001.
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TABLE 4

The moderation affect of personality traits

Physical exercise > Work
engagement

Neuroticism High 0.339 [0.282, 0.396], p < 0.001
Low 0.239 [0.171, 0.308], p < 0.001
Conscientiousness High 0.177 [0.114, 0.240], p < 0.001
Low 0.336 [0.277, 0.395], p < 0.001

Openness High 0.201 [0.130, 0.272], p < 0.001
Low 0.324 [0.267, 0.381], p < 0.001
Extroversion High 0.239 [0.173,0.305], p < 0.001

Low 0.351 [0.293,0.408], p < 0.001
Physical exercise > Job burnout
Neuroticism High -0.089 [-0.129, —0.049], p < 0.001
Low -0.148 [-0.206, —0.091], p < 0.001

Note: *p < 0.05; **p < 0.01; **p < 0.001.
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TABLE 2

Hierarchical regression analysis results of physical exercise on job
burnout and work engagement

Variables Job burnout Work engagement
M1 M2 M3 M4

First step

Gender 0.01 -0.03 -0.02 0.08

Age -0.06***  -0.06"*  -0.02 -0.02

Education -0.05* -0.05% =0.09*  —0.08***

Second step

Physical exercise —0.13*%* 0.32%%*

R 0.02 0.07 0.02 0.23

AR 0.05** 0.21%*

Note: N = 671; Coefficient was a non-standardized regression coefficient;
*p < 0.05; **p < 0.01; ***p < 0.001.
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TABLE 5

Further examination of the effectiveness of extent of exercise

Variables Job burnout Work engagement
M1 M2 M3 M4
First step
Gender -0.00 -0.03 0.04 0.08
Age -0.09***  -0.07***  -0.01 -0.03
Education -0.05* -0.05* -0.07*  —0.08***
Extent of exercise —0.05 0.08* 0.20%** -0.02
Second step
Physical exercise —-0.20** 0.33%*
R 0.03 0.07 0.09 0.21
AR? 0.04%* 0.12+

Note: N = 671; Coefficient was a non-standardized regression coefficient;
*p < 0.05 **p < 0.01; **p < 0.001.
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