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Objective: Occupational stress is a critical global public health problem. We aimed to evaluate the prevalence of occupational stress among the workers in the electricity, heat, gas, water production and supply (EHGWPS), manufacturing, and transportation industries in Beijing, China. We explored the demographic differences in occupational stress status among workers in industrial enterprises.

Methods: A cross-sectional study was conducted on 13,867 workers. The self-administered New Brief Job Stress Questionnaire was used to evaluate high occupational stress status, which includes four sub-dimensions (job stressors, stress response, social support, job stressors & social support). Multiple regression and logistic regression models were used to estimate the association between high occupational stress and the four occupational stress sub-dimensions with risk factors.

Results: A total of 13,867 workers were included. The prevalence of high occupational stress was 3.3% in the EHGWPS industries, 10.3% in manufacturing, and 5.8% in transportation. The prevalence of high occupational stress was higher than in the other two categories (p < 0.05) in manufacturing industries. Logistic regression analysis showed that male workers with lower educational status, more job experience, and working in manufacturing were vulnerable to high occupational stress. Further analysis of the four occupational stress sub-dimensions showed that male workers, older adult workers, workers with lower educational levels, and longer working time were associated with higher scores in job stressors, stress response, social support, and job stress & social support (all p < 0.05). Moreover, divorced or widowed workers had higher occupational stress scores.

Conclusion: Male workers with lower educational levels and longer working time may have an increased risk of occupational stress.
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Introduction

Stress and depression have reached epidemic levels worldwide and have become critical global health problem concerns. There are strong evidence linking occupational activity and occupational stress to adverse health consequences. These include work absence, hypertension, cardiovascular disorders, and substance use (1–3). Occupational stress is also a major cause of mental disease, injury, and high staff turnover (4–6). Occupational stress is defined by the National Institute for Occupational Safety and Health as the stress that occurs when job demands are inconsistent with an employee's ability, employer expectations, and emotional responses (7). Globally, about three million employees have complained about occupational stress problems, and the prevalence of occupational stress varied from 30 to 52.5% (8, 9). Occupations with commonly high occupational stress risks, such as doctors and nurses, have widely reported occupational stress prevalence and risk factors (10–12). Other industries with a large number of employees (such as manufacturing or transportation enterprises) may be under-reporting the issue at high risk of occupational stress.

Employees in the manufacturing and transportation industries are distinguished from other professionals, such as doctors and nurses. Most employees are less educated, have low annual family incomes, and are at a higher risk of work stress and mental health problems, particularly those working in cities. While most studies have focused on occupational stress concerns for doctors, nurses, teachers, and other groups (12, 13), few studies have reported the prevalence of occupational stress in larger samples or compared workers in different kinds of enterprises. Evidence from epidemiological studies suggests that salary, educational status, and job role likely contribute to the development of occupational stress. Several theses on work have shown companies that use an autonomous model with a payment–reward imbalance (14), suggesting that employees in industry enterprises are a vulnerable population for occupational stress. Workers with a lower education exhibited more depressive symptoms during the coronavirus disease (COVID-19) pandemic in Istanbul and the Philippines (12, 13). Workers with lower wages have higher job insecurity or temporariness, which is significantly positively associated with higher job stress (15). Workers in these enterprises are primarily engaged in repetitive, monotonous work, which increases their risk of occupational stress. However, the prevalence of occupational stress among workers in industrial enterprises is unclear, although risk factors for occupational stress are undoubtedly present. Hence, we hypothesized that workers in these enterprises would be at a high risk of occupational stress. This study aimed to determine the prevalence of occupational stress, and compare it between different industries.

The present study conducted an extensive cross-sectional survey of 13,867 industrial workers in Beijing, China, from 2021 to 2022. We used the self-administered New Brief Job Stress Questionnaire (BJSQ) to evaluate occupational stress status. The prevalence of occupational stress and its risk factors were analyzed. This study provides evidence for a better understanding of occupational stress in industrial enterprises.



Materials and methods


Participants

This study used a convenience sampling method to select participants from the manufacturing industry in Beijing, China, with the enterprise as the sampling unit. Nineteen enterprises were selected, which included two electricity, heat, gas, water production, and supply (EHGWPS) enterprises, two transportation enterprises, and 15 manufacturing enterprises. Participants were selected based on the following criteria: (1) 18 years old and above; and (2) have worked for at least 12 months of in one of these enterprises. A total of 14,964 workers voluntarily participated in this study and completed the questionnaire. After excluding incomplete questionnaire, 13,867 questionnaires were valid (92.7%).



Questionnaire

The BJSQ was used to evaluate occupational stress status in the workplace. Its reliability and validity were tested (16). The tool is a 57-item multidimensional job stress questionnaire that uses four Likert scale response options (ranging from “strongly agree” = 4 to “strongly disagree” = 1) to measure three sub-dimensions, including “job stressors,” “stress response,” and “social support.” The sub-dimension of “job stressors” adds “social support” as a new sub-dimension named “job stressors & social support.”

Higher scores indicated more obvious symptoms and severe stress. The “job stressors” scale includes the following nine factors: (1) quantitative job overload, (2) qualitative job overload, (3) physical demands, (4) interpersonal conflict, (5) poor physical environment, (6) job control, (7) skill discretion, (8) job fitness, and (9) job satisfaction. The “job stressors” scale can yield a total score ranging from 17 to 68. The “stress response” scale includes the following six indicators: (1) lack of vigor, (2) irritability, (3) fatigue, (4) anxiety, (5) depressed mood, and (6) somatic symptoms. Each participant's stress response factor yielded a score ranging from 29 to 116. The social support scale includes the following four indicators: (1) supervisor support, (2) coworker support, (3) family support, and (4) life-job satisfaction. The social support scale can yield a total score ranging from nine to 36. According to the occupational stress examination system in Japanese enterprises, participants were considered to have high occupational stress if (1) their total stress response scores were above 77, or (2) their total job stressors and social support scores were above 76, and their total stress response scores were above 63 (17).



Data collection

This cross-sectional study was conducted on healthy workers from 19 enterprises in Beijing, China, from September 2021 to March 2022. The study was based on a self-administered survey that used a Chinese edition of the BJSQ and focused on occupational stress. Data were collected using an online questionnaire instead of face-to-face interviews due to the COVID-19 epidemic. The link to the online questionnaire was sent to workers by enterprise occupational health managers to recruit study participants.

The study protocol was approved by the Medical Ethics Committee of the Beijing Institute of Occupational Disease Prevention and Treatment. All the workers consented to participate in the study.



Statistical analysis

After checking for completeness, the data were analyzed using SPSS (version 24.0, SPSS, Chicago, IL, USA). Continuous variables are expressed as mean ± standard deviation (SD), while categorical variables are expressed as numbers and percentages. Analysis of variance (ANOVA) and chi-square (χ2) tests were used to compare continuous and categorical variables between groups. Multiple regression models were performed to explore the association between demographic factors and job stressors scores, stress response scores, social support scores, and job stressors & social support scores. Multivariate binary logistic regression analysis was used to explore demographic factors associated with highly stressed people, and the odds ratio (OR) and 95% confidence interval (95% CI) of each factor were calculated. Job control was a crucial factor associated with position/grade, annual family income, and occupational stress. This was adjusted in the multiple regression and multivariate binary logistic regression analyses. Demographic factors such as gender (male and female), age (18–25, 26–35, 36–50, and 51–60 years), education level (middle school or below, high school, and college/university or above), marital status (never married, married, and divorced or widowed), job experience (<5, 5–9, 10–14, and ≥15 years), job control, and enterprise category (EHGWPS industries, transportation industries, and manufacturing industries) were all adjusted for in the models. Statistical significance for two-tailed p-values was defined as α < 0.05.




Results


The demographic characteristics of participants

In total, 13,867 workers participated in this study, 78.3% of whom were male workers. The mean ± SD age of the workers was (36.7 ± 8.3). Among the participants, 84.9% were between the ages of 26 and 50, 95% were less educated, and 75.9% were married. It was also observed that 13.1, 21.3, 26.3, and 39.3% of the participants had <5, 5–9, 10–14, and ≥15 years of job experience, respectively. The workers' demographic characteristics are shown in Table 1, and the categories of the 19 enterprises are shown in Supplementary Table 1.


TABLE 1 Workers' demographic characteristics (n = 13, 867).

[image: Table 1]



BJSQ scores and high occupational stress by industry categories

Descriptive statistics of each BJSQ of sub-dimension and the results of the ANVOA for each enterprise category are shown in Table 2. The manufacturing industry workers' scores of job stressors (42.94 ± 6.92), stress response (54.61 ± 15.20), and job stressors & social support (65.15 ± 9.23) were significantly higher than those of the workers in EHGWPS and transportation industries (p < 0.05). The manufacturing industry workers' scores for social support (22.21 ± 4.51) were significantly higher than those of transportation industry workers (21.67 ± 4.47) (p < 0.05). Regarding manufacturing industry workers, the scores of most BJSQ indicators were significantly higher than those of the workers in the transportation industries (p < 0.05). Manufacturing industry workers had significantly higher levels of qualitative job overload, interpersonal conflict, poor physical environment, job control, job satisfaction, lack of vigor, irritability, fatigue, anxiety, depressed mood, somatic symptoms, support, family support, and life-job satisfaction than EHGWPS industry workers (p < 0.05). EHGWPS industry workers had significantly higher indicators of quantitative job overload, interpersonal conflict, skill discretion, job fitness, and job satisfaction than transportation industry workers (p < 0.05).


TABLE 2 The difference in the BJSQ among three types of industrial workers.
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The prevalence of high occupational stress among participants was 8.9%. Table 2 shows the prevalence of high occupational stress among the three different industries. It was found that 10.3% of manufacturing industry workers had high occupational stress, which was significantly higher than workers in EHGWPS (3.3%) and transportation industry workers (5.8%) (p < 0.05).



Influencing factors of BJSQ scores and high occupational stress status

Five demographic factors (sex, age, education level, marital status, and job experience) and the type of industries were the categorical variables in the multiple linear regression analysis, as shown in Figure 1. We observed a statistically positive association between several demographic factors and four sub-dimensions. Several demographic factors were also negatively associated with four sub-dimensions. For example, job stressors were positively associated with sex, age, job experience, and manufacturing enterprises (p < 0.05), while stress responses were negatively associated with higher education (p < 0.05). We observed that the manufacturing industry category was positive for all four sub-dimensions (p < 0.05). The relationships among high occupational stress, demographic factors, and industry category were analyzed using multivariate binary logistic regression. The results are shown in Figure 2. We observed statistically positive associations between high occupational stress and two demographic factors (including sex and job experience) and a negative association between high occupational stress status and education level (p < 0.05). The manufacturing industry category was positively associated with high occupational stress (p < 0.05).


[image: Figure 1]
FIGURE 1
 (A–D) Multiple linear regression random intercept model, of high occupational stress sub-dimensions.



[image: Figure 2]
FIGURE 2
 Association between factors and high occupational stress status.





Discussion

In this study, we found that the prevalence of high occupational stress was 8.9% among workers in industrial enterprises; 3.3% in the EHGWPS enterprises; 10.3% in manufacturing enterprises; and 5.8% in transportation enterprises. Furthermore, the study also provided evidence that factors such as sex, education status, job experience, and industry category were associated with high occupational stress status.

In modern society, high occupational stress contributes to a series of mental and physical illnesses. It causes psychological issues, cardiovascular disease, and musculoskeletal disorders (18), costing healthcare systems approximately 300–400 million dollars per year (19). At the same time, high occupational stress is a major factor negatively affecting employees' performance, attitudes, and behaviors (20, 21). Therefore, identifying the prevalence and related factors of high occupational stress among industry workers is important to safeguard the workforce. This study supports public health efforts to provide greater protection for workers in industrial enterprises.

Current literature on occupational stress among industrial enterprise workers has not been widely reported. The available studies have primarily been conducted on occupational stress among manufacturing service and petroleum enterprises, which indicated that the prevalence of occupational stress varied from 15.8 to 72.2% among workers (22–25). The prevalence of occupational stress among electronic manufacturing service companies was reported to be 19.5 and 15.8%, according to the high strain and effort-reward imbalance models, respectively (25). Several studies have reported that occupational stress is common among nurses and doctors, two professions that are often the focus of occupational stress research. The prevalence of occupational stress among hospital staff was 45.0% (95% CI 24.3–67.5%) during the COVID-19 epidemic, according to a review article (26). Occupational stress prevalence was 41.2% in a cohort of Australian nurses (27). In this study, we found that the prevalence of high occupational stress was 8.9% among workers in 19 enterprises, lower than in most reports. Most studies use easier criteria for determining occupational stress, while our study only reported high occupational stress; the criteria for occupational stress were more stringent, which may explain the lower prevalence. Workers in industrial enterprises are likely to face fewer challenges than hospital employees. Their work generally has fixed and clear goals, with established methods and routines. In addition, the data of this study were from the Healthy Enterprises Construction Activities; the overall health promotion measures of these enterprises were better than those of standard enterprises.

The BJSQ scores and prevalence of occupational stress in the manufacturing industry were higher than both those of the EHGWPS and transportation industries. However, they were lower than doctors and nurses, which may be due to differences in workplace and job content. This demonstrates the necessity of identifying the specific prevalence of occupational stress in different occupations (10, 11, 13). The manufacturing industry is a typical labor-intensive industry, with many assembly line operations and repetitive mechanical labor. The working process is tedious and monotonous. Therefore, workers are vulnerable to high occupational stressors. A study has indicated that occupational stress caused by assembly line work is likely associated with changes in immune function; salivary sIgA and lysozyme are potential biomarkers (28).

To determine the factors affecting BJSQ scores among workers, we performed a multivariate analysis. The results showed that sex, age, educational status, and job experience were likely influencing factors of the four occupational stress sub-dimensions. Wang et al. reported that the prevalence of occupational stress in male electronic manufacturing service workers (19.4%) was higher than that in female workers (12.6%) (25). This may be due to the male tendency to undertake more work in industrial enterprises (29). Older adult workers with longer job experience had higher job stressors than younger workers, while the social support scores of older workers were higher than those of younger workers. Hsu HC also reported that old age was related to more work stressors, but typical psychological health (30). Workers with higher education had lower job stressors and higher social support and a lower prevalence of occupational stress. This was consistent with the studies by Assari et al. (31) and Kakemam et al. (32). Because education level is related to salary, job position/grade, and human stress-adjusting ability factors (33–35), the actual relationship between education level and occupational stress may be complex. Furthermore, the outbreak of COVID-19 has increased the frequency and duration of mask use. This can affect the humidification process of inhaled air, potentially leading to an inflammatory response of the upper respiratory tract, and increasing the risk of occupational stress (36).

To our knowledge, this is the first study to report the prevalence of occupational stress among the manufacturing, transportation, and EHGWPS industries to determine the prevalence and explore the occupational stress factors in large samples in China. The current findings suggest that the prevalence of occupational stress in these populations was low. Demographic factors, including sex, age, educational status, and job experience, were also associated with high occupational stress. In particular, workers in manufacturing enterprises were more vulnerable to occupational stress than those in other enterprises. Such workers are particularly susceptible to occupational stress, and additional prevention and health promotion efforts are needed to reduce occupational stressors (37).

This study had some limitations. Our sample of EHGWPS and transportation enterprises was low, which affects the comparability across industries. Because this was a cross-sectional study, causal inferences could be made. Further research should be conducted to determine predictors of occupational stress among industrial workers. Furthermore, a detailed assessment of related risk factors (e.g., long working hours, position, and salary) was not performed, which made it impossible to evaluate the associations between occupational stress and these factors. A more comprehensive assessment of the demographic and work-related factors should be considered in further studies. Third, despite the study's large sample size, the workers were all from a single province in China. This likely affected the extrapolation of the conclusion.



Conclusion

The prevalence of occupational stress is not high in the EHGWPS, manufacturing, and transportation industry workers in Beijing, China, but is still worthy of attention. Workers in manufacturing enterprises with a lower education status, who were male, and who had more job experience were more vulnerable to occupational stress. Further research is needed to help improve the wellbeing of these workers and minimize poor mental health in the manufacturing and transportation industries.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author/s.



Ethics statement

The studies involving human participants were reviewed and approved by the Medical Ethics Committee of the Beijing Institute of Occupational Disease Prevention and Treatment. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



Author contributions

Conceptualization, study design, and original draft preparation: TY and XD. Data collection, data analysis, and interpretation: TY, FJ, MB, HW, XC, TL, TX, and JW. Review and editing: BL, DN, JL, and XD. All authors have read and agreed to the published version of the manuscript.



Acknowledgments

We thank all 19 enterprises for their cooperation in this research. We would also like to express our gratitude to all the workers for cooperating with our study. Finally we thank Dr. Lan Hu and Mr. Donglin Guo for their help in the study implementation and data analysis.



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.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2022.945902/full#supplementary-material



References

 1. Urbanetto J de S, Magalhães MCC, Maciel VO, Sant'Anna VM, Gustavo A da S, Poli-de-Figueiredo CE, et al. Work-related stress according to the Demand-Control Model and Minor Psychic Disorder in nursing workers. Rev Esc Enferm USP. (2013) 47:1186–93. doi: 10.1590/S0080-623420130000500024

 2. Bernal D, Campos-Serna J, Tobias A, Vargas-Prada S, Benavides FG, Serra C. Work-related psychosocial risk factors and musculoskeletal disorders in hospital nurses and nursing aides: a systematic review and meta-analysis. Int J Nurs Stud. (2015) 52:635–48. doi: 10.1016/j.ijnurstu.2014.11.003

 3. Yaribeygi H, Panahi Y, Sahraei H, Johnston TP, Sahebkar A. The impact of stress on body function: A review. EXCLI J. (2017) 16:1057–72. doi: 10.17179/excli2017-480

 4. Labrague LJ, de Los Santos JAA. Fear of COVID-19, psychological distress, work satisfaction and turnover intention among frontline nurses. J Nurs Manag. (2021) 29:395–403. doi: 10.1111/jonm.13168

 5. Antony J, Brar R, Khan PA, Ghassemi M, Nincic V, Sharpe JP, et al. Interventions for the prevention and management of occupational stress injury in first responders: a rapid overview of reviews. Syst Rev. (2020) 9:121. doi: 10.1186/s13643-020-01367-w

 6. Magnavita N, Soave PM, Ricciardi W, Antonelli M. Occupational stress and mental health among anesthetists during the COVID-19 pandemic. Int J Environ Res Public Health. (2020) 17:8245. doi: 10.3390/ijerph17218245

 7. NIOSH.U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, National Institute for Occupational Safety and Health; Cincinnati, OH. Stress at Work. (2002). Available online at: https://www.cdc.gov/niosh/docs/99-101/default.html (accessed May 6, 2022).

 8. Girma B, Nigussie J, Molla A, Mareg M. Occupational stress and associated factors among health care professionals in Ethiopia: a systematic review and meta-analysis. BMC Public Health. (2021) 21:539. doi: 10.1186/s12889-021-10579-1

 9. Zhang Y, Huang L, Wang Y, Lan Y, Zhang Y. Characteristics of publications on occupational stress: contributions and trends. Front Public Heal. (2021) 9:664013. doi: 10.3389/fpubh.2021.664013

 10. Wu P-L, Tseng S-M, Tseng Y-C, Chen L-C, Pai H-C, Yen W-J. Job stress and occupational burnout among clinical nursing teachers: A cross-sectional study. J Prof Nurs. (2021) 37:907–15. doi: 10.1016/j.profnurs.2021.07.014

 11. van der Wal RAB, Wallage J, Bucx MJL. Occupational stress, burnout and personality in anesthesiologists. Curr Opin Anaesthesiol. (2018) 31:351–6. doi: 10.1097/ACO.0000000000000587

 12. Murat M, Köse S, Savaşer S. Determination of stress, depression and burnout levels of front-line nurses during the COVID-19 pandemic. Int J Ment Health Nurs. (2021) 30:533–43. doi: 10.1111/inm.12818

 13. Labrague LJ, De Los Santos JAA. COVID-19 anxiety among front-line nurses: Predictive role of organisational support, personal resilience and social support. J Nurs Manag. (2020) 28:1653–61. doi: 10.1111/jonm.13121

 14. Chirico F. Job stress models for predicting burnout syndrome: a review. Ann Ist Super Sanita. (2016) 52:443–56. doi: 10.4415/ANN_16_03_17

 15. Bhattacharya A, Ray T. Precarious work, job stress, and health-related quality of life. Am J Ind Med. (2021) 64:310–9. doi: 10.1002/ajim.23223

 16. Hidaka Y, Watanabe K, Imamura K, Tatha O, Kawakami N. Reliability and validity of the Chinese version of the New Brief Job Stress Questionnaire (New BJSQ) among workers in China. Ind Health. (2021) 50:407–419. doi: 10.2486/indhealth.2021-0027

 17. Hirokawa K, Ohira T, Kajiura M, Imano H, Kitamura A, Kiyama M, et al. Job stress factors measured by Brief Job Stress Questionnaire and sickness absence among Japanese workers: A longitudinal study. Fukushima J Med Sci. (2020) 66:88–96. doi: 10.5387/fms.2019-15

 18. Nowrouzi B, Nguyen C, Casole J, Nowrouzi-Kia B. Occupational stress: a comprehensive review of the top 50 annual and lifetime cited articles. Workplace Health Saf. (2017) 65:197–209. doi: 10.1177/2165079916666300

 19. Rezaei S, Karami Matin B, Hajizadeh M, Soroush A, Nouri B. Prevalence of burnout among nurses in Iran: a systematic review and meta-analysis. Int Nurs Rev. (2018) 65:361–9. doi: 10.1111/inr.12426

 20. Adriaenssens J, De Gucht V, Maes S. Causes and consequences of occupational stress in emergency nurses, a longitudinal study. J Nurs Manag. (2015) 23:346–58. doi: 10.1111/jonm.12138

 21. Rasool SF, Wang M, Zhang Y, Samma M. Sustainable Work Performance: The Roles of Workplace Violence and Occupational Stress. Int J Environ Res Public Health. (2020) 17:912. doi: 10.3390/ijerph17030912

 22. Chengane S, Beseler CL, Duysen EG, Rautiainen RH. Occupational stress among farm and ranch operators in the midwestern United States. BMC Public Health. (2021) 21:2076. doi: 10.1186/s12889-021-12053-4

 23. Laraqui O, Manar N, Laraqui S, Ghailan T, Deschamps F, Laraqui CEH. Occupational risk perception, stressors and stress of fishermen. Int Marit Health. (2018) 69:233–42. doi: 10.5603/IMH.2018.0038

 24. Jiang T, Ge H, Sun J, Li R, Han R, Liu J. Relationship between occupational stress, 5-HT2A receptor polymorphisms and mental health in petroleum workers in the xinjiang arid desert: a cross-sectional study. Int J Environ Res Public Health. (2017) 14:402. doi: 10.3390/ijerph14040402

 25. Wang J, Liu X, Li T, Li S. Occupational stress and risk factors among workers from electronic manufacturing service companies in China. China CDC Wkly. (2020) 2:131–4. doi: 10.46234/ccdcw2020.036

 26. Salari N, Khazaie H, Hosseinian-Far A, Khaledi-Paveh B, Kazeminia M, Mohammadi M, et al. The prevalence of stress, anxiety and depression within front-line healthcare workers caring for COVID-19 patients: a systematic review and meta-regression. Hum Resour Health. (2020) 18:100. doi: 10.1186/s12960-020-00544-1

 27. Maharaj S, Lees T, Lal S. Prevalence and risk factors of depression, anxiety, and stress in a cohort of Australian nurses. Int J Environ Res Public Health. (2018) 16:61. doi: 10.3390/ijerph16010061

 28. Yu S-F, Jiang K-Y, Zhou W-H, Wang S. Relationship between occupational stress and salivary sIgA and lysozyme in assembly line workers. Chin Med J. (2008) 121:1741–3. doi: 10.1097/00029330-200809010-00028

 29. Rivera-Torres P, Araque-Padilla RA, Montero-Simó MJ. Job stress across gender: the importance of emotional and intellectual demands and social support in women. Int J Environ Res Public Health. (2013) 10:375–89. doi: 10.3390/ijerph10010375

 30. Hsu H-C. Age differences in work stress, exhaustion, well-being, and related factors from an ecological perspective. Int J Environ Res Public Health. (2018) 16:50. doi: 10.3390/ijerph16010050

 31. Assari S, Bazargan M. Unequal associations between educational attainment and occupational stress across racial and ethnic groups. Int J Environ Res Public Health. (2019) 16:3539. doi: 10.3390/ijerph16193539

 32. Kakemam E, Raeissi P, Raoofi S, Soltani A, Sokhanvar M, Visentin D, et al. Occupational stress and associated risk factors among nurses: a cross-sectional study. Contemp Nurse. (2019) 55:237–49. doi: 10.1080/10376178.2019.1647791

 33. Din-Dzietham R, Nembhard WN, Collins R, Davis SK. Perceived stress following race-based discrimination at work is associated with hypertension in African-Americans. The metro Atlanta heart disease study, 1999-2001. Soc Sci Med. (2004) 58:449–461. doi: 10.1016/S0277-9536(03)00211-9

 34. Siu OL, Cooper CL, Roll LC, Lo C. Occupational stress and its economic cost in Hong Kong: the role of positive emotions. Int J Environ Res Public Health. (2020) 17:8601. doi: 10.3390/ijerph17228601

 35. Lu Y, Hu X-M, Huang X-L, Zhuang X-D, Guo P, Feng L-F, et al. The relationship between job satisfaction, work stress, work-family conflict, and turnover intention among physicians in Guangdong, China: a cross-sectional study. BMJ Open. (2017) 7:e014894. doi: 10.1136/bmjopen-2016-014894

 36. Maniaci A, Ferlito S, Bubbico L, Ledda C, Rapisarda V, Iannella G, et al. Comfort rules for face masks among healthcare workers during COVID-19 spread. Ann Ig. (2021) 33:615–27. doi: 10.7416/ai.2021.2439

 37. Heinzerling A, Laws RL, Frederick M, Jackson R, Windham G, Materna B, et al. Risk factors for occupational heat-related illness among California workers, 2000-2017. Am J Ind Med. (2020) 63:1145–54. doi: 10.1002/ajim.23191



OPS/images/fpubh-10-945902-t001.jpg
Characteristics

Sex
Male

Female

Age (years)

18~25

26~35

36~50

51~60

Education

Middle school or below
High school
College/university or above
Marital status

Never married

Married

Divorced or Widowed

Job experience (years)

<5

5~9

All workers
(n = 13,867)

10,863 (78.3)
3,004 21.7)
367£83
1,125 (8.1)
5,688 (41.0)
6,087 (43.9)
967 (7.0)

9,946 (71.7)
3,347 (24.2)
574 (4.1)

2917 21.1)
10,531 (75.9)
419(3.0)

1,816 (13.1)
2,957 21.3)
3,645 (263)
5,449 (39.3)

d water production and supply indu

Workers in the
EHGWPS
industries (n = 273)

231(84.6)
42(154)
394£111
39(14.3)
72(26.4)
100 (36.6)
62(22.7)

159(58.2)
102 (37.4)
12(4.4)

64(23.4)
203 (74.4)
6(22)

31(11.4)
47(17.2)
43(15.8)
152 (55.7)

Workers in the
manufacturing
industries
(n = 9,887)

8,115 (82.1)
1,772 (17.9)
356477
838(8.5)
4,606 (46.6)
3,946 (39.9)
497 (5.0)

6,695 (67.7)
2,636 (26.7)
556 (5.6)

2,262(228)
7,422 (75.1)
203(2.1)

1,400 (14.2)
2,218 (224)
2,800 (28.3)
3,469 (35.1)

Workers in the
transportation
industries
(n =3,707)

2,517 (67.9)
1,190 (32.1)
3974389
248(6.7)
1,010 (27.2)
2,041 (55.1)
408 (11.0)

3,092 (83.4)
609 (16.4)
6(02)

591 (15.9)
2,906 (78.4)
210 (57)

385 (10.4)
692 (18.7)
80221.6)
1,828 (49.3)





OPS/images/fpubh-10-945902-t002.jpg
Indicators All workers ‘Workers in the ‘Workers in the Workers in the p-value

(n=13,867) EHGWPS manufacturing transportation

industries industries industries

(n=273) (n=19,887) (n=13,707)
Job stressors
Quantitative job overload 8394213 843£ 173 8.67£2.04 7.65%2.22 <0.001°%
Qualitative job overload 1050 % 1.61 10.06 % 1.76 1038+ 1.63 10884 149 <0001
Physical demands 3124080 2814073 310085 314£079 <0001
Interpersonal conflict 558210 532+ 194 5774211 5.00%2.02 <0.001%
Poor physical environment 2724 1.08 245+ 1.04 255+ 1.04 2794 1.08 <0001
Job control 6714242 600183 6564235 7.18%2.56 <0001
Skill discretion 2354098 2394083 2044094 2474097 <0.001°%
Job fitness 1574076 156068 137062 1644080 <0.001°%
Job satisfaction 1454076 137064 1254055 153082 <0001
Job stressors scores 4240 %692 40394637 42944692 4112678 <0.001'*
Stress response
Lack of vigor 7514264 725233 7.7042.64 7.03%2.60 <0.001*
rritability 518+ 182 482161 533+ 185 4804 1.68 <0001
Fatigue 585+2.07 541174 602211 5432190 <0.001'*
Anxiety 5344203 485171 547 £2.05 5014193 <0001
Depressed mood 9622 341 911298 9.96 % 3.49 87543.03 <0.001%
Somatic symptoms 19834618 18.97 4 5.45 2011 £6.27 19.12£591 <0.001'%
Stress response scores 533321501 50.40 = 13.05 5461 15.20 50.15 % 14.10 <0.001%
Social support
Supervisor support 8134185 80341383 8144186 8114183 0.507
Coworker 725+ 170 697166 7294170 717 £1.70 <0.001%
Family support 6674184 656177 6784183 6384182 <0001
Life-job satisfaction 322%117 3.00 £ 106 2854099 3374120 <0001
Social support scores 22,05+ 450 2156 % 4.30 2221£451 2167 £447 <0.001°¢
Job stressors and Social 64454924 61954903 65154923 62.79 49,03 <0.001'*
support
High stressed people <0001
Yes 1,237(8.9) 9(33) 1,014 (10.3) 214 (538)
No 12,630 (91.1) 264(96.7) 8,873 (89.7) 3,493 (942)

* p < 005:%p < 0.05,
industries compared with transportation industrie:

ndustries; ®p < 0. WPS industries compared with transportation indust
electricity, heat, gas, and water production and supply i

dustries compared with manufact
EHGWPS industri

P < 0.05, manufacturing






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Occupational stress and associated risk factors among 13,867 industrial workers in China



		Introduction



		Materials and methods



		Participants



		Questionnaire



		Data collection



		Statistical analysis







		Results



		The demographic characteristics of participants



		BJSQ scores and high occupational stress by industry categories



		Influencing factors of BJSQ scores and high occupational stress status







		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher's note



		Supplementary material



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Occupational stress and
associated risk factors among
13,867 industrial workers in
China





OPS/images/fpubh-10-945902-g001.gif





OPS/images/fpubh-10-945902-g002.gif
Subgroups ... Trevalemce(®

S
Female
M
Ateyears
1828
P
S50
S
Fducnion
Midde chooo e,
tighschoot

Collgcniveniyorsbove 15 ot

Divorsdor Widonsd
30 Bapercnce years
5
<
014
sis
Tty catcgory
EHGNPS indutis
Tmsporion ndsties

s
100 —

<
109 ——

[P ——
64—t

105

s1om

52 b

0 et

103 ——
103 ——
55 —_—
2

s —————
Manutcaring s 103

e
LA 1
Rt

139097, 200

107073155
076047,121)

Rt
oan. 040050
priyreneey

Rt
09 030.117
13100159

199(146,279
08299

Rt
156079310,
200,430









OPS/images/crossmark.jpg
(®) Check for updates





OPS/images/logo.jpg
& frontiers | Frontiers in Public Health





