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Background: Job burnout has become an increasing prevailing phenomenon among nurses in both developed and developing countries. There is a paucity of research exploring the relationship between perceived stress (i.e., the level of one's perception or appraisal of stress rather than objective stressful events) and job burnout and no existing literature examining the mediating role of sleep quality in the relationship between these two constructs. The objective of the study was to examine if sleep quality mediates the relationship between perceived stress and job burnout.

Methods: Cross-sectional data were collected from a total of 1,013 nurses working in six public tertiary hospitals in China. The self-administered questionnaire included demographic information, the Maslach Burnout Inventory-General Scale, the Pittsburgh Sleep Quality Index and the Perceived Stress Scale. Hierarchical multiple regression (HMR) analyses were performed to examine the contribution of each covariate to the prediction of job burnout. Structural equation modeling (SEM) was employed to test whether the proposed relationships between variables involved existed.

Results: Both perceived stress and poor sleep quality exhibited strong positive associations with job burnout among Chinese nurses. The SEM analysis confirmed the direct pathway from perceived stress to burnout and the indirect pathway mediated by sleep quality. The direct effect of perceived stress on job burnout was found to be statistically significant and positive (β = 0.69, p < 0.05). There existed statistically significant effects of sleep quality on both perceived stress (β = 0.48) and job burnout (β = 0.29). The path coefficients of perceived stress on job burnout were significantly reduced (β = 0.56) when sleep quality was modeled as a mediator. The bias-corrected and accelerated bootstrap test revealed that sleep quality had a significant mediating effect on the relationship between perceived stress and job burnout (a * b = 0.139, BCa 95%, CI: 0.110~0.174).

Conclusion: Perceived stress might exert significant effects on burnout both directly and indirectly through the mediating role of sleep quality. Efforts to reduce burnout among nurses in clinical settings may benefit from interventions for coping with perceived stress and practices for promoting healthy sleep.
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INTRODUCTION

Job burnout has been recognized as an occupational health problem that occurs during long-term exposure to work-related stress and may involve multiple symptoms (1). Emotional exhaustion, depersonalization, and diminished personal accomplishment are three specific characteristics constituting burnout (2) and World Health Organization has recently classified it as a syndrome “resulting from chronic workplace stress that has not been successfully managed” (3).

Nurses have long been considered as working in a profession where they are confronted with a wide range of stressors including emotionally demanding patient contacts, workload and time pressure (4), ever-changing technology and institutional and ethical challenges (5), and often being confronted with insufficient resources to effectively cope with high job demands (4). Long-term exposure to stress is common in nursing, which may affect up to 71% of nurses (6) and cause mental, physical and emotional exhaustion and subsequently result in burnout (7).

Burnout, though depending on individual peculiarities, can be linked to a wide variety of detrimental personal and organizational outcomes. Nurses have been found to be particularly susceptible to burnout in hospital settings (8). Burnout can manifest in both physical and psychological symptoms including, among others, weakness, insomnia, anxiety, depression, hostility, aggressiveness (9, 10). Burnout can also lead to reduced work effectiveness and job satisfaction (11) and higher levels of absenteeism and turnover among nurses (10). Furthermore, it can result in decline in patient satisfaction and the quality of nursing care (12, 13). Although reports of the rates of burnout among nurses have varied, burnout has become an increasing prevailing phenomenon in different nursing specialties and among nurses in both developed and developing countries. It has been documented that the level of burnout has been increasing steadily over the recent years among Chinese nursing staff (14), affecting up to 68.1% in the existing literature (15).

Recent literature has found sleep quality had an association with the occurrence of burnout syndrome and contributed to nurses' recovery from fatigue and psychological stress caused by work (16). Poor sleep quality may not only result in health problems of the health care personnel but also may be linked to impaired clinical performance and higher risk of medical errors that may jeopardize the safety of patients (17). It has been widely recognized as a critical issue among the nursing staff. It was found that up to 55% of clinical nurses working in general hospitals in Mainland China were susceptible to sleep problems (18). A cross-sectional study conducted among Turkish nurses reported that 79.1% of the participants experienced poor sleep quality and those with poor sleep quality were found to experience more sleepiness at work and have higher levels of burnout (19). Adequate amount of sleep has been found to be a protective factor for burnout, which helps nurses restore energy and recover from the exhaustion of working days (20). In Medscape's newly-released 2020 National Report on physicians' burnout, millennial physicians are most likely to resort to sleep to cope with burnout (21). Longer sleep onset and more fragmented sleep has been associated with greater levels of burnout (22). Short sleep duration was shown to be common among the nursing staff. It has been documented that there was lower likelihood of job strain and burnout for those who slept 7 h or longer every working day (23) and fewer hours slept on average served as a predictor of higher depersonalization (24).

Although studies have yielded results that indicate the association of sleep quality with work-related stress and burnout independently among the nursing staff, there is no existing literature examining whether sleep quality plays a mediating role between stress and burnout. Also, despite that fact that stress has been documented as a predictor of burnout in numerous theoretical and empirical studies, stress propensity varies between individuals and the degree to which stress exerts a negative impact depends on one's perception or appraisal of stress (25). One's response to stressful events (often referred to as stressors) is determined by how he or she perceives or appraises stress rather than the objective occurrence of events (26). Research focusing on the effect of perceived stress (i.e., the level of appraised stress rather than objective stressful events) on burnout is scarce and such research has not yet been conducted among nurses in Chinese clinical settings. In this study, we hypothesized that perceived stress could have positive effect on job burnout and sleep quality could act as a mediator in the relationship between perceived stress and job burnout. Based on the research findings reported above, the objective of the study was to explore: (1) whether a relationship between perceived stress and burnout exists among Chinese nurses; (2) whether sleep quality could act as a mediator in the relationship between perceived stress and job burnout.



MATERIALS AND METHODS


Research Design and Sample Selection

The current study was based on cross-sectional data with propositional sampling collected from October 2017 to February 2018 among 1,300 nurses working in six public tertiary hospitals in Shenyang the capital of Liaoning province, the largest city in northeastern China. Approximately twenty-five percentage of the nurses who work in the clinical departments including medical, surgical, gynecological, pediatric, and other divisions were chosen randomly from each of these six hospitals. Eligibility criteria for the participants include: (1) licensed as a registered nurse; (2) working in a nursing position for more than 1 year; (3) voluntarily participating in the present study. A self-administered questionnaire, which took approximately 25 min to complete, was distributed. A total of sample of 1,013 nurses provided effective responses to the questionnaire and constitute our final participants, which achieved an effective response rate of 77.92%.



Ethics Statement

The study was conducted in accordance with the ethical guidelines and approved by the Committee on Human Experimentation of China Medical University. The study protocol was fully explained and written informed consent was obtained from each participating nurse before the initiation of study procedures. Nurses' participation in the study was entirely voluntary and anonymous; their personal information and responses were held in strict confidentiality.



Instruments

Demographic characteristics examined in this study included age, gender, marital status, level of education, and monthly income. “Educational level” was categorized as “Junior college or below” and “bachelor or above.” “Marital status” was classified as “Married or cohabiting” and “other.” “Monthly income” was divided into “ <3,000 RMB” and “≥3,000 RMB.”

Job burnout was measured with the Maslach Burnout Inventory-General Scale, which is the most widely used measurement tool of burnout (27). It assesses burnout in three subscales; emotional exhaustion, depersonalization, and personal accomplishment. The Chinese version consists of 15 items including five items measuring emotional exhaustion, four items measuring the depersonalization and six items measuring personal accomplishment. Each item is scored on a seven-point frequency scale ranging from 0 (“never”) to 6 (“daily”), with higher scores in the subscales of emotional exhaustion and depersonalization and lower scores in the subscale of personal accomplishment indicative of higher levels of burnout. In the present study, the Cronbach's alpha for the scale was 0.899.

Sleep quality was assessed with Chinese version of the Pittsburgh Sleep Quality Index. The Pittsburgh Sleep Quality Index is the most commonly used instrument to assess quality of sleep in clinical and research settings (28, 29). It comprises 19 self-rated items measuring sleep quality in seven dimensions including subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medications and daytime dysfunction (28). Each item is scored on a Likert scale ranging from 0 to 3, indicative of the extent from “no difficulty” to “severe difficulty.” A higher global score represents poorer sleep quality. The Chinese version of Pittsburgh Sleep Quality Index has been validated as a highly reliable instrument for measuring the sleep quality among Chinese nurses (16). In the present study, the Cronbach's alpha for the scale was 0.697.

Perception of stress was measured by the Perceived Stress Scale (PSS), which was developed by Cohen (26) and has been extensively used as a classic stress assessment instrument for measuring the perception of stress. The Chinese version of the 10-item Perceived Stress Scale has been shown to have good reliability and validity (30). Items in this scale included “In the last month, how often have you been upset because of something that happened unexpectedly?” and “In the last month, how often have you felt difficulties were piling up so high that you could not overcome them?” each of which was reported on a 0–4 scale ranging from “never” to “very often,” with higher scores indicative of higher levels of perceived stress. In the present study, the Cronbach's alpha for the scale was 0.808.



Statistical Analysis

The data were analyzed using SPSS version 17.0. The differences in job burnout among categorical groups were examined using t-tests and one-way ANOVA. The correlations between three dimensions of job burnout, perceived stress and sleep quality were explored using correlation analysis. Hierarchical multiple regression (HMR) analyses were performed to examine the contribution of each covariate to the prediction of job burnout. Job burnout was used as the dependent variable and the independent variables (i.e., demographic characteristics, perceived stress, and sleep quality) were entered at subsequent steps. The following criteria should be met based on the approach proposed by Baron and Kenny (31) for establishing mediation: (1) the independent variable (perceived stress) is a significant predictor of the dependent variable (job burnout); (2) the independent variable (perceived stress) is a significant predictor of the potential mediator (sleep quality); (3) the potential mediator (sleep quality) is a significant predictor of the dependent variable (job burnout); (4) the effect of the independent variable (perceived stress) on the dependent variable (job burnout) is significantly reduced or no longer statistically significant when the mediator (sleep quality) is introduced. The Sobel test using structural equation modeling (SEM) was conducted to confirm the mediating effect of sleep quality on the relationship between perceived stress and job burnout. The goodness-of-fit index —χ2/df < 5, GFI, CFI, TLI > 0.90, and RMSEA < 0.08 was considered to indicate an adequate model fit. It could be speculated that sleep quality might have a mediating effect if a decrease in the size of direct path coefficients of perceived stress on job burnout or a disappearance of statistical significance could be observed upon the inclusion of sleep quality as a potential mediator in the model. The bootstrapping strategy was performed to test the mediating effect (a∧b product) of sleep quality on the relationship between perceived stress and job burnout (32). The bootstrap estimates were calculated based on 5,000 resamples and 95% bias-corrected and accelerated confidence intervals. Significance of a mediating effect was determined if the value of zero was outside confidence interval. All statistical tests were two-tailed with P-values < 0.05 being considered statistically significant.




RESULTS

The demographic information of participants and the corresponding distribution of job burnout are shown in Table 1. Among the 1,013 nurses, 38 (3.8%) were male and 975 (96.2%) were females. Four hundred and nineteen (41.4%) fell within the <30 age group and (714) 70.5% had bachelor's or higher degrees. Significant differences were observed in scores of job burnout, in particular, the subscale of personal accomplishment, regarding age, gender, marital status, education level and monthly income. Specifically, significantly higher levels of personal accomplishment were also observed in those aged 30 or above, those who are currently not married or cohabiting, those who had bachelor's or higher degree, and those who earned no <3,000 RMB per month (P < 0.01).


Table 1. Demographic characteristics and the distributions of job burnout among nurses (N = 1,013).
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The correlations between different dimensions of burnout, perceived stress and sleep quality are presented in Table 2. The results reveal that significant correlations exist between all three dimensions of burnout and perceived stress (P < 0.01) and sleep quality (P < 0.01). Specifically, perceived stress (PS) was positively correlated with emotional exhaustion (EE), depersonalization (DE), and personal accomplishment (PA). Poor sleep quality (SQ) was associated with increased levels of all three dimensions of burnout. As shown in Table 2, the effect-sizes of the correlations of Perceived stress with Emotional exhaustion and Depersonalization were above 0.3 respectively, which indicated a medium effect-size with both practical and statistical significance; the effect-size of the correlation between Perceived stress and Personal accomplishment was above 0.1, which was small being statistically significant but practically negligible. Also, the effect-sizes of the correlations of Sleep qualtiy with Emotional exhaustion and Depersonalization were above 0.3 respectively, which indicated a medium effect-size with both practical and statistical significance; the effect-size of the correlation between Sleep quality and Personal accomplishment was above 0.1, which was small being statistically significant but practically negligible. R2 and adjusted R2 were included in Table 3 to better reflect the size-effects of the correlations of Job burnout with Perceived stress and Sleep quality.


Table 2. The effect size of continuous variables.
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Table 3. The hierarchical linear regression analysis of job burnout.
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As is indicated in Table 3, perceived stress was significantly positively correlated with emotional exhaustion, accounting for 23.1% of the variance. Poor sleep quality was also significantly positively correlated with emotional exhaustion, explaining an additional 15% of the variance. The results indicate the potential effect of perceived stress on emotional exhaustion among Chinese nurses might be partially mediated by sleep quality. The regression coefficient (β) for the association between perceived stress and emotional stress was reduced from 0.485 to 0.351 when sleep quality was added to the model.

The statistical significance of the mediating effect was further confirmed by the Sobel test. The SEM yielded a good fit to the observed data indicating the direct pathway from perceived stress to job burnout and the indirect pathway which was mediated by sleep quality. As is shown in Figure 1, the direct effect of perceived stress on job burnout was estimated in the model (the model fit of the data χ 2/df < 5, p < 0.05, GFI = 0.970, AGFI = 0.939, CFI = 0.976, TLI = 0.958, and RMSEA = 0.060), which was found to be statistically significant and positive (β = 0.69). As illustrated in Figure 2 (the model fit of the data χ 2/df < 5, p < 0.05, GFI = 0.960, AGFI = 0.930, CFI = 0.968, TLI = 0.952, and RMSEA = 0.061), there existed statistically significant effects of sleep quality on both perceived stress (β = 0.48) and job burnout (β = 0.29). The path coefficients of perceived stress on job burnout were significantly reduced (β = 0.56) when sleep quality was modeled as a mediator. The bias-corrected and accelerated bootstrap test revealed that sleep quality had a significant mediating effect on the relationship between perceived stress and job burnout (a * b = 0.139, BCa 95%, CI: 0.110~0.174). Thus, it was confirmed that perceived stress might not only directly affect job burnout but could also exert a significant indirect effect on job burnout via sleep quality.


[image: Figure 1]
FIGURE 1. Structural equation modeling of perceived stress and job burnout.
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FIGURE 2. Structural equation modeling of the mediating role of sleep quality on the relationship between perceived stress and job burnout.




DISCUSSION

Based on our knowledge, this study was the first to explore the relationship between perceived stress, sleep quality and job burnout among Chinese nurses and also the first to examine sleep quality as a mediator in the relationship between perceived stress and job burnout. Results of this study illustrated that 66.34% of Chinese nurses experienced burnout, which is similar to the finding of another cross-sectional study conducted among nurses working in municipal hospitals in China reporting that 68.1% of Chinese nurses suffered from burnout (15). One study involving 10,319 medical-surgical nurses of 303 hospitals in US, UK, Canada and Germany found an incidence of burnout ranging from 32% in Scotland to 54% in US (33). Also, it was reported that 20–40% of Australian nurses had burnout symptoms (34, 35), while findings from another cross-sectional study showed that Australian nurses experienced higher burnout than their Chinese counterparts (36). Burnout among nurses has become a prevalent problem which needs to be taken seriously and addressed in both developed and developing countries.

Our study revealed that perceived stress has exhibited a strong positive relationship with burnout among Chinese nurses. The association between burnout and stress could be bidirectional, though burnout has typically been considered as a response to job-related stress (37, 38). It has been suggested that the occurrence of burnout might convert a previously enjoyable activity into a repelling source of stress (37). Victims of burnout are susceptible to low energy and chronic fatigue, which might lead to exhaustion during the day and poor sleep at night. From the emotional perspective, those with burnout tend to experience emotional depletion and difficulty feeling positive emotions. Feeling emotionally depleted may also give rise to tension and generalize negative attitudes to other aspects of life (37). From the physiological level, one's appraisals play an important role eliciting their physiological responses, which may also affect appraisal and reappraisal as part of feedback loop. That is, bodily responses of fatigue contribute to the generation and reinforcement of appraisals of overload (37). This finding lends support to existing studies conducted among dental students (39), athletes (40), and teachers (41) in different countries indicating that cognitive appraisals of stressors could play a part in determining one's susceptibility to burnout. Previous studies have suggested that stress in and of itself is neutral (42) and it is the perception or appraisal of stress that plays a determining role in whether stressors have a positive or negative impact (25). One's response to stressors is determined by his perception of the stressfulness instead of the objective stressful events (26). Whether an event or a situation is appraised as threatening or challenging depends on one's availability of coping resources or if there exists an imbalance between demands and resources for a prolonged period of time (25).

Despite the fact that China's healthcare system is undergoing rapid development, there still exist a multitude of challenges that remain to be addressed. The percentage of the population aged 60 and over in China exceeded 12% in 2012 and an increasing trend of age-standardized mortality rates due to non-communicable diseases were observed (43), which put enormous strain on China's nursing system (44). Moreover, due to rapid socioeconomic growth and increased lifespan, there is an increasing demand for better-quality health care in China, with patients seeking more specific and personalized health-care services (45), which results in an increase in the workload of the nursing staff to deliver high-quality nursing care to meet the patients' needs (46). On the other hand, although the density of registered nurses per 1,000 population in China increased dramatically from 1.52 to 2.54 during the time from 2010 to 2016 (47), it still significantly outnumbered by US and countries in Europe (48). It has been reported that the nurse and midwife ratio per 1,000 population is approximately 12.66 in Australia and 8.33 in UK in 2016 and approximately 8.55 in US in 2015 (49). Prior research has documented that the likelihood of burnout was increased by 23% due to each additional patient a nurse must attend to (33). Meanwhile, the frequent occurrence of workplace violence against medical workers in recent years in Chinese hospitals, which has been attributed to various causes including lack of adequate primary health-care system and effective physician-patient communication (50), has also been linked to higher incidences of burnout among Chinese nurses (51). As mentioned above, nurses in China have been exposed to excessive workload and requirements combined with inadequate staffing and limited resources; this increases the likelihood of nurses' appraising their situation as stressful, which might in turn contribute to higher levels of burnout among Chinese nurses.

Our study also extends the existing literature by examining sleep quality as a mediator in the relationship between perceived stress and burnout among nurses. Prior studies showed that poor sleep quality (52, 53) or inadequate sleep (54) and perceived stress (55) were risk factors for burnout among medical student population. Perceived pressure and sleep were related to burnout among faculty at doctoral research universities (56). A recent cross-sectional study conducted among osteopathic medical students also found that higher perceived stress and poorer sleep quality were associated with all three dimensions of burnout (57). Results of our study reveals that perceived stress might not only exert a direct effect on burnout, but could also have indirect effect on burnout through sleep quality, indicating that nurses with higher levels of perceived stress tend to report poorer sleep quality and there is an increased risk on the development of burnout. This finding confirms previous studies revealing the positive correlation between perceived stress and poor sleep quality (58, 59). A possible explanation might be that sleep has been revealed to play a vital role in restoring daily functioning and regulating emotional experiences, which could mediate the relationship between stress and negative effects of burnout and help the brain process emotionally stressful events in adaptive ways (60). Sleep quality influences how individuals react to stressful events, for there is evidence showing the link between sleep deprivation and increased sensitivity to stressful stimuli and events (60) and lack of sufficient healthy sleep may result in the increase of negative emotional reactivity and reduce positive reactions to positive events (61). Inversely, one's response to daytime stressful events involves the ability to disengage from active wake processing, which could prevent the normal sleep process from being initiated (60). This could explain the bidirectionality of poor sleep quality and the perception of stress.

Meanwhile, the present study lends support to prior research conducted among nurses (62) and physicians (63, 64) confirming the finding that poor sleep quality was positively correlated with burnout. This might be due to the reason that burnout, based on the Conservation of Resources (COR) Theory (65), results from a continuous loss of resources that individuals lack the opportunities to replenish, whereas sleep can serve to halt the spiral of resource loss and contribute to the obtainment of other resources (such as good performance) (64). The dysregulation of hypothalamic–pituitary–adrenal (HPA) axis, which is commonly observed both among individuals reporting burnout and among those with sleep disturbances, might partially explain the relationship existing between sleep quality and burnout (64). It has been suggested that poor sleep quality is associated with a hyperactive state which is also integral in burnout and may cause an increased activation of the HPA axis, giving rise to a prolonged increase in the allostatic load (66). An increased activation of the HPA axis, which is the central stress response system and responsible for one's long-term adaptation to stress, could play a mediating role in the relationship between burnout and sleep disturbance (67). Another explanation might be that impaired sleep is closely related to sustained cognitive activation, or the inability to unwind or disengage from thoughts of work during leisure time, which was also found to predict burnout (68). An incomplete recovery pathway was shown to link from work demands to impaired sleep and, in the long run, to the development of burnout (68).



LIMITATIONS

This study is subject to several limitations despite the above-mentioned strengths. First, the cross-sectional design of this study provides no evidence for the existence of causal relationships between perceived stress, sleep quality and burnout. The associations among stress, sleep and burnout might be bidirectional. Whereas, it is plausible that perceived stress exerted effects on burnout both directly and indirectly through the mediating role of sleep quality, it might be just as likely that burnout leads to perceived stress mediated by poor sleep quality. Further prospective studies are therefore necessary to clarify the directions of the associations among perceived stress, sleep quality and burnout. Second, the potential response bias of the self-reported measures used in this study may lead to an underestimation or overestimation of the associations between the variables. Third, all nurses participating in this study were recruited from public tertiary hospitals in Liaoning Province in Northeast China. The generalizability of the study results to a broader nursing population requires confirmation by further research.



CONCLUSIONS

This study represents the first attempt to explore sleep quality as a mediator in the relationship between perceived stress and job burnout among Chinese nurses. Our finding reveals that both perceived stress and poor sleep quality exhibited strong positive associations with burnout among Chinese nurses and perceived stress might exert effects on burnout both directly and indirectly through the mediating role of sleep quality. It could therefore be implied that efforts to reduce burnout among nurses might be expected to benefit from interventions for coping with perceived stress rather than the less readily modifiable work-related factors. Also, it is advisable that resources to promote healthy sleep practices should be provided at the organizational level (63) and more importance should be attached to sleep health for reducing burnout among the nursing staff.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Committee on Human Experimentation of China Medical University. The participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

XY conceptualized, designed and supervised the project. YS reviewed the literature and wrote the manuscript. FY collected, analyzed, and interpreted the data. KS provided assistance and revised the manuscript. All authors read and approved the final manuscript.



REFERENCES

 1. WHO. Burn-out an “Occupational Phenomenon”: International Classification of Diseases.” World Health Organization (2019). Available online at: https://www.who.int/mental_health/evidence/burn-out/en/ (accessed October 22, 2020).

 2. Maslach C, Jackson SE, Leiter MP. Maslach Burnout Inventory Manual, 3rd ed. Palo Alto, CA: Consulting Psychologists Press (1996).

 3. WHO. International Classification of Diseases for Mortality and Morbidity Statistics (11th Revision). World Health Organization (2018). Available online at: https://icd.who.int/browse11/l-m/en (accessed October 22, 2020).

 4. Demerouti E, Bakker AB, Nachreiner F, Nachreiner F, Schaufeli WB. A model of burnout and life satisfaction amongst nurses. J Adv Nurs. (2000) 32:454–64. doi: 10.1046/j.1365-2648.2000.01496.x

 5. Kravits K, McAllister-Black R, Grant M, Kirk C. Self-care strategies for nurses: a psycho-educational intervention for stress reduction and the prevention of burnout. Appl Nurs Res. (2010) 23:130–8. doi: 10.1016/j.apnr.2008.08.002

 6. Vahedian-Azimi A, Hajiesmaeili M, Kangasniemi M, Fornés-Vives J, Hunsucker RL, Rahimibashar F, et al. Effects of stress on critical care nurses: a national cross-sectional study. J Intensive Care Med. (2019) 34:311–22. doi: 10.1177/0885066617696853

 7. Skorobogatova N, Zemaitiene N, Smigelskas K, Tameliene R. Professional burnout and concurrent health complaints in neonatal nursing. Open Med. (2017) 12:328–34. doi: 10.1515/med-2017-0047

 8. Cañadas-De la Fuente GA, Gómez-Urquiza JL, Ortega-Campos EM, Cañadas GR, Albendín-García L, De la Fuente-Solana EI. Prevalence of burnout syndrome in oncology nursing: a meta-analytic study. Psychooncology. (2018) 27:1426–33. doi: 10.1002/pon.4632

 9. Payne N. Occupational stressors and coping as determinants of burnout in female hospice nurses. J Adv Nurs. (2001) 33:396–405. doi: 10.1046/j.1365-2648.2001.01677.x

 10. Cañadas-De la Fuente GA, Vargas C, San Luis C, García I, Cañadas GR, De la Fuente EI. Risk factors and prevalence of burnout syndrome in the nursing profession. Int J Nurs Stud. (2015) 52:240–9. doi: 10.1016/j.ijnurstu.2014.07.001

 11. Jiang H, Ma L, Gao C, Li T, Huang L, Huang W. Satisfaction, burnout and intention to stay of emergency nurses in Shanghai. Emerg Med J. (2017) 34:448–53. doi: 10.1136/emermed-2016-205886

 12. McHugh MD, Kutney-Lee A, Cimiotti JP, Sloane DM, Aiken LH. Nurses' widespread job dissatisfaction, burnout, and frustration with health benefits signal problems for patient care. Health Affair. (2011) 30:202–10. doi: 10.1377/hlthaff.2010.0100

 13. Vahey DC, Aiken LH, Sloane DM, Clarke SP, Vargas D. Nurse burnout and patient satisfaction. Med Care. (2004) 42:II57–66. doi: 10.1097/01.mlr.0000109126.50398.5a

 14. Huang J. Changes of job burnout in Chinese nurses over 2004–2013: cross-temporal meta-analysis. Curr Psychol. (2018) 37:583–90. doi: 10.1007/s12144-016-9540-1

 15. Yao Y, Zhao S, Gao X, An Z, Wang S, Li H, et al. General self-efficacy modifies the effect of stress on burnout in nurses with different personality types. BMC Health Serv Res. (2018) 18:667. doi: 10.1186/s12913-018-3478-y

 16. Cheng SY, Lin PC, Chang YK, Lin YK, Lee PH, Chen SR. Sleep quality mediates the relationship between work-family conflicts and the self-perceived health status among hospital nurses. J Nurs Manag. (2019) 27:381–7. doi: 10.1111/jonm.12694

 17. Gaba DM, Howard SK. Fatigue among clinicians and the safety of patients. New Engl J Med. (2002) 347:1249–55. doi: 10.1056/NEJMsa020846

 18. Dong H, Zhang Q, Sun Z, Sang F, Xu Y. Sleep problems among Chinese clinical nurses working in general hospitals. Occup Med-Oxford. (2017) 67:534–9. doi: 10.1093/occmed/kqx124

 19. Demir Zencirci A, Arslan S. Morning-evening type and burnout level as factors influencing sleep quality of shift nurses: a questionnaire study. Croat Med J. (2011) 52:527–37. doi: 10.3325/cmj.2011.52.527

 20. Andolhe R, Barbosa RL, Oliveira EM, Costa AL, Padilha KG. Stress, coping and burnout among Intensive Care Unit nursing staff: associated factors. Rev Esc Enferm USP. (2015) 49:58–64. doi: 10.1590/S0080-623420150000700009

 21. Medscape. Medscape National Physician Burnout & Suicide Report 2020: The Generational Divide. (2020). Available online at: https://www.medscape.com/2020-lifestyle-burnout (accessed October 22, 2020).

 22. Sonnenschein M, Sorbi MJ, Van Doornen LJ, Schaufeli WB, Maas CJ. Evidence that impaired sleep recovery may complicate burnout improvement independently of depressive mood. J Psychosom Res. (2007) 62:487–94. doi: 10.1016/j.jpsychores.2006.11.011

 23. Chin W, Guo YL, Hung YJ, Yang CY, Shiao JS. Short sleep duration is dose-dependently related to job strain and burnout in nurses: a cross sectional survey. Int J Nurs Stud. (2015) 52:297–306. doi: 10.1016/j.ijnurstu.2014.09.003

 24. Bamonti P, Conti E, Cavanagh C, Gerolimatos L, Gregg J, Goulet C, et al. Coping, cognitive emotion regulation, and burnout in long-term care nursing staff: a preliminary study. J Appl Gerontol. (2019) 38:92–111. doi: 10.1177/0733464817716970 

 25. Lazarus RS, Folkman S. Stress, Appraisal, and Coping. New York, NY: Springer (1984).

 26. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav. (1983) 24:385–96. doi: 10.2307/2136404

 27. Maslach C, Jackson SE. The measurement of experienced burnout. J Occup Behav. (1981) 2:99–113. doi: 10.1002/job.4030020205

 28. Buysse DJ, Reynolds CF III, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh sleep quality index: a new instrument for psychiatric practice and research. Psychiatry Res. (1989) 28:193–213. doi: 10.1016/0165-1781(89)90047-4

 29. Mollayeva T, Thurairajah P, Burton K, Mollayeva S, Shapiro CM, Colantonio A. The Pittsburgh sleep quality index as a screening tool for sleep dysfunction in clinical and non-clinical samples: a systematic review and meta-analysis. Sleep Med Rev. (2016) 25:52–73. doi: 10.1016/j.smrv.2015.01.009

 30. Lu W, Bian Q, Wang W, Wu X, Wang Z, Zhao M. Chinese version of the perceived stress scale-10: a psychometric study in Chinese University students. PLoS ONE. (2017) 12:e0189543. doi: 10.1371/journal.pone.0189543

 31. Baron RM, Kenny DA. The moderator-mediator variable distinction in social psychological research: conceptual, strategic, and statistical considerations. J Pers Soc Psychol. (1986) 51:1173–82. doi: 10.1037/0022-3514.51.6.1173

 32. Preacher KJ, Hayes AF. Asymptotic and resampling strategies for assessing and comparing indirect effects in multiple mediator models. Behav Res Methods. (2008) 40:879–91. doi: 10.3758/BRM.40.3.879

 33. Aiken LH, Clarke SP, Sloane DM. Hospital staffing, organization, and quality of care: cross-national findings. Nurs Outlook. (2002) 50:187–94. doi: 10.1067/mno.2002.126696

 34. Barrett L, Yates P. Oncology/haematology nurses: a study of job satisfaction, burnout, and intention to leave the profession. Aust Health Rev. (2002) 25:109–21. doi: 10.1071/AH020109

 35. McMillan K, Butow P, Turner J, Yates P, White K, Lambert S, et al. Burnout and the provision of psychosocial care amongst Australian cancer nurses. Eur J Oncol Nurs. (2016) 22:37–45. doi: 10.1016/j.ejon.2016.02.007

 36. Guo YF, Plummer V, Lam L, Wang Y, Cross W, Zhang JP. The effects of resilience and turnover intention on nurses' burnout: findings from a comparative cross-sectional study. J Clin Nurs. (2019) 28:499–508. doi: 10.1111/jocn.14637

 37. Smith RE. Toward a cognitive-affective model of athletic burnout. J Sport Psychol. (1986) 8:36–50. doi: 10.1123/jsp.8.1.36

 38. Iacovides A, Fountoulakis KN, Kaprinis S, Kaprinis G. The relationship between job stress, burnout and clinical depression. J Affect Disord. (2003) 75:209–21. doi: 10.1016/S0165-0327(02)00101-5

 39. Montero-Marín J, Piva Demarzo MM, Stapinski L, Gili M, García-Campayo J. Perceived stress latent factors and the burnout subtypes: a structural model in dental students. PLoS ONE. (2014) 9:e99765. doi: 10.1371/journal.pone.0099765

 40. De Francisco C, Arce C, Vílchez MDP, Vales Á. Antecedents and consequences of burnout in athletes: perceived stress and depression. Int J Clin Health Psychol. (2016) 16:239–46. doi: 10.1016/j.ijchp.2016.04.001

 41. McCormick J, Barnett K. Teachers' attributions for stress and their relationships with burnout. Int J Educ Manag. (2011) 25:278–93. doi: 10.1108/09513541111120114

 42. Ursin H, Eriksen HR. The cognitive activation theory of stress. Psychoneuroendocrinology. (2004) 29:567–92. doi: 10.1016/S0306-4530(03)00091-X

 43. WHO. World Health Day 2012. World Health Organization (2012). Available online at: http://www.who.int/healthinfo/EN_WHS2012_Part3 (accessed October 12, 2019).

 44. Lu M, Ruan H, Xing W, Hu Y. Nurse burnout in China: a questionnaire survey on staffing, job satisfaction, and quality of care. J Nurs Manag. (2015) 23:440–7. doi: 10.1111/jonm.12150

 45. Wang C, Rao KQ, Wu SN, Liu Q. Health care in China: improvement, challenges, and reform. Chest. (2013) 143:524–31. doi: 10.1378/chest.12-1839 

 46. Maxime M, Xue X, Emmanuel F. China's health system reform and medical education. JAMA. (2009) 302:1270–1. doi: 10.1001/jama.2009.1353

 47. National Bureau of Statistics of China (2017). Available online at: http://data.stats.gov.cn/search.htm?s=%E6%8A%A4%E5%A3%AB%E6%95%B0 (accessed September 10, 2019).

 48. Liu X, Zheng J, Liu K, Baggs JG, Liu J, Wu Y, et al. Hospital nursing organizational factors, nursing care left undone, and nurse burnout as predictors of patient safety: a structural equation modeling analysis. Int J Nurs Stud. (2018) 86:82–9. doi: 10.1016/j.ijnurstu.2018.05.005

 49. WHO. Density of Nursing and Midwifery Personnel (Total Number per 10 000 Population, Latest Available Year). World Health Organization (2019). Available online at: https://www.who.int/gho/health_workforce/nursing_midwifery_density/en/ (accessed October 22, 2020).

 50. Lancet. Protecting Chinese doctors. Lancet. (2020) 395:90. doi: 10.1016/S0140-6736(20)30003-9

 51. Liu J, Zheng J, Liu K, Liu X, Wu Y, Wang J, et al. Workplace violence against nurses, job satisfaction, burnout, and patient safety in Chinese hospitals. Nurs Outlook. (2019) 67:558–66. doi: 10.1016/j.outlook.2019.04.006

 52. Whipps J, Byra M, Gerow KG, Hill Guseman E. Evaluation of nighttime media use and sleep patterns in first-semester College students. Am J Health Behav. (2018) 42:47–55. doi: 10.5993/AJHB.42.3.5

 53. Yogesh S, Abha S, Priyanka S. Mobile usage and sleep patterns among medical students. Indian J Physiol Pharmacol. (2014) 58:100–3. doi: 10.4103/2278-0513.138090

 54. Wolf MR, Rosenstock JB. Inadequate sleep and exercise associated with burnout and depression among medical students. Acad Psychiatry. (2017) 41:174–9. doi: 10.1007/s40596-016-0526-y

 55. Guruprakash KV, Mehta SG, Atul B, Prakash J, Divinakumar KJ, Khan SA, et al. A study of relationship between perceived stress, coping pattern, burnout, and general psychopathology among the postgraduate medical students. Ind Psychiatry J. (2018) 27:141–6. doi: 10.4103/ipj.ipj_20_18

 56. Padilla MA, Thompson JN. Burning out faculty at doctoral research Universities. Stress Health. (2016) 32:551–8. doi: 10.1002/smi.2661

 57. Brubaker JR, Beverly EA. Burnout, perceived stress, sleep quality, and smartphone use: a survey of osteopathic medical students. J Am Osteopath Assoc. (2020) 120:6–17. doi: 10.7556/jaoa.2020.004

 58. Hrozanova M, Moen F, Pallesen S. Unique predictors of sleep quality in junior athletes: the protective function of mental resilience, and the detrimental impact of sex, worry and perceived stress. Front Psychol. (2019) 10:1256. doi: 10.3389/fpsyg.2019.01256

 59. Liu Y, Li T, Guo L, Zhang R, Feng X, Liu K. The mediating role of sleep quality on the relationship between perceived stress and depression among the elderly in urban communities: a cross-sectional study. Public Health. (2017) 149:21–7. doi: 10.1016/j.puhe.2017.04.006

 60. Vandekerckhove M, Cluydts R. The emotional brain and sleep: an intimate relationship. Sleep Med Rev. (2010) 14:219–26. doi: 10.1016/j.smrv.2010.01.002

 61. Zohar D, Tzischinsky O, Epstein R, Lavie P. The effects of sleep loss on medical residents' emotional reactions to work events: a cognitive-energy model. Sleep. (2005) 28:47–54. doi: 10.1093/sleep/28.1.47

 62. Giorgi F, Mattei A, Notarnicola I, Petrucci C, Lancia L. Can sleep quality and burnout affect the job performance of shift-work nurses? A hospital cross-sectional study. J Adv Nurs. (2018) 74:698–708. doi: 10.1111/jan.13484

 63. Stewart NH, Arora VM. The impact of sleep and circadian disorders on physician burnout. Chest. (2019) 156:1022–30. doi: 10.1016/j.chest.2019.07.008 

 64. Vela-Bueno A, Moreno-Jiménez B, Rodríguez-Muñoz A, Olavarrieta-Bernardino S, Fernández-Mendoza J, De la Cruz-Troca JJ, et al. Insomnia and sleep quality among primary care physicians with low and high burnout levels. J Psychosom Res. (2008) 64:435–42. doi: 10.1016/j.jpsychores.2007.10.014

 65. Hobfoll SE. Conservation of resources. A new attempt at conceptualizing stress. Am Psychol. (1989) 44:513–24. doi: 10.1037/0003-066X.44.3.513

 66. McEwen BS. Protective and damaging effects of stress mediators. N Engl J Med. (1998) 338:171–9. doi: 10.1056/NEJM199801153380307

 67. Melamed S, Shirom A, Toker S, Berliner S, Shapira I. Burnout and risk of cardiovascular disease: evidence, possible causal paths, and promising research directions. Psychol Bull. (2006) 132:327–53. doi: 10.1037/0033-2909.132.3.327

 68. Söderström M, Jeding K, Ekstedt M, Perski A, Akerstedt T. Insufficient sleep predicts clinical burnout. J Occup Health Psychol. (2012) 17:175–83. doi: 10.1037/a0027518

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Song, Yang, Sznajder and Yang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyt-11-566196-t003.jpg
Job burnout EE DE PA

Model 1 Model2 Model3 Model1 Model2 Model 3 Model1 Model2 Model3 Model 1 Model2 Model 3

Block 1 Demographic

characteristics
Age (<30 vs. 230) -0042 -0049 -0078" -0010 0002 0038 -0019 -0008 0028 -0068 -0062 -0064
Gender (male vs. female) 0007 0013 0013 -0044 -0035 -0036 -0007 0000 0000 -0073' -0068" -0.068"
Marital status (Married or 0011 0019 —0022 0021 -002 -0021 0001 -0036 -0036 0022 -0001 -0.001
Cohabiting vs. others)
Education (Junior colegeand ~ —0.019  —0.034 0054 —-0032 -0010 0009 —-0026 —0007 0010 —0.102" —~0.091" —~0.091"
below vs. Bachelor degree and
above)
Monthly income

(<3,000 vs. =3,000) -0034 -0036 -0039 -0001 0004 0007 0037 004 0044 -0052 =-0050 -—0050
Block 2 Perceived stress 0328 0201 0.485" 0351 0.416" 0301 0256 0262
Block 3 Sleep quality 0391 0413 0356™ ~0019
R 0004 0410 0244 0005 0236 0385 0002 0178 0284 0085 0099 0009
Adjusted R* —0001 0405 0239 0000 0231 0381 -0003 0168 0279 0033 0097 0096
AR 0004 0106 0134 0005 0281 01450 0002 0471 041t 008 0064 0000

*Significant at the 0.05 level (two-tailed); **Significant at the 0.01 level (two-tailed). EE, Emotional exhaustion; DE, Depersonalization; PA, Personal accomplishment; PS, Perceived stress;
SQ, Sleep quality.





OPS/images/fpsyt-11-566196-t001.jpg
Variables

Age (yrs)
<30
=30
Gender
Male
Female
Marital status

Married or
cohabiting

Others
Education

Junior college
and below

N (%)

419 (41.4)
594 (58.6)

38(38)
975 (96.2)

682 (67.3)

331(32.7)

299 (29.5)

Bachelor degree 714 (70.5)

and above
Monthiy income

<3,000

23,000

*Significant at the 0.05 level (two-tailed); **Significant at the 0.01

281(27.7)
732 (72.9)

11.91 £ 6.68
12.28 + 6.80

10.47 + 6.03
1219+ 6.77

11.80 + 6.95

12.28 + 6.65

11.68 & 6.52

12.31 £ 6.84

11.97 £ 6.90
12,19+ 6.69

10.17 £ 6.79
1037 £7.12

9.92£6.23
10.30 + 7.01

10.22 + 6.91

10.32 £7.02

10.08 £ 6.71

10.40 £ 7.10

10.60 + 6.99
10.17 £ 6.98

EE (Mean %SD) DE (Mean=SD) PA (Meanz:SD)

19.76 £8.71
21.86 £9.37"

17.03 £9.70
21.15+£9.10"

19.79 £8.71

21.57 £9.32"

19.08 +£9.74

21.79 £ 8.78™

19.62 +8.88
21.52 £9.21"

level (two-tailed).

Values are presented as mean  standard deviation. EE, Emotional exhaustion; DE,
Depersonalization; PA, Personal accomplishment.





OPS/images/fpsyt-11-566196-t002.jpg
1EE
2DE
3PA
4PS
5sQ

“Significant at the 0.05 level (two-tailed);

1EE

1
0.760"
0.182"
0.484*
0.624*

2DE 3PA 4pPs 5sQ
1

0015 1

0.412" 0271 1

0.448" 0,088 0.335" 1

“Significant at the 0.01 level (two-tailed).

EE, Emotional exhaustion; DE, Depersonalization; PA, Personal accomplishment; PS,
Perceived stress; SQ, Sleep quality.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Sleep Quality as a Mediator in the Relationship Between Perceived Stress and Job Burnout Among Chinese Nurses: A Structural Equation Modeling Analysis



		Introduction



		Materials and Methods



		Research Design and Sample Selection



		Ethics Statement



		Instruments



		Statistical Analysis







		Results



		Discussion



		Limitations



		Conclusions



		Data Availability Statement



		Ethics Statement



		Author Contributions



		References

















OPS/images/cover.jpg
’ frontiers
in Psychiatry

Sleep Quality as a Mediator in the
Relationship Between Perceived
Stress and Job Burnout Among

Chinese Nurses: A Structural
Equation Modeling Analysis





OPS/images/fpsyt-11-566196-g001.gif
Parceived suess






OPS/images/fpsyt-11-566196-g002.gif
oagee

Perscived sises

St qulity










OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychiatry





