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Background: Most employees in urban China have experienced a heavy commuting burden, which has become an urgent issue that should be solved in the new urbanization strategy process. However, the exploration of the relationship between the commute duration and sickness absence remains scant in China, and no direct discussion has been done to analyze the mechanism linking commute duration and sickness absence.

Methods: Using a unique dataset of the 2013 China Matched Employer–Employee Survey, the present study applies a two-level random-intercept Poisson model to explore this association.

Results: A long commute is significantly related with increased sickness absence. A longer commute is associated with poorer self-rated health status and a higher degree of psychological depression, and it is also highly related with a decrease in sleeping time. Moreover, an increased commuting duration is associated with lower work effort (working hours).

Conclusion: Longer commute duration induces lower productivity through increased sickness absence, and the potential link of commute duration and sickness absence is mainly transmitted through health-related outcomes and work effort.
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BACKGROUND

Commuting is an indispensable part of daily life for millions of people worldwide (1). A large body of previous studies focused on the relationship between commuting and employees' labor market performance (2–4). The evidence shows that commuting has a negative effect on productivity in that increased commute duration is associated with increasing absence of workers due to sickness (2, 5).

Two potential mechanisms link the relationship between commute duration and workers' absenteeism. First, involuntary behaviors induce absence. From the new welfare economics theory, long commute duration is viewed as a time-consuming activity, which is related with poor psychological and physical health outcomes (6–8). Employees with long commute duration are more likely to suffer illness due to heavy stress and fatigue. Accordingly, increasing commute duration is associated with fewer health-promoting behaviors, such as physical activities and social participation (9). A long commute duration also would crowd out sleeping time and therefore induce negative health outcomes (2). Thus, employees with a long commute duration have more probability to suffer poor health outcomes and are therefore more prone to be absent for sickness than short commuters (10). The second mechanism emphasizes voluntary behaviors based on the urban efficiency wage model, which argues that workers' shirking behaviors (e.g., reducing work effort) and long commute duration are substitutes. Long commute duration would affect the time available for leisure at home, and therefore, employees would make a trade-off between commute duration and effort at work (11). Long commuters would experience a heavy monetary and non-monetary commuting cost, and then absence is considered to compensate for the commute cost. Therefore, a long commute would crowd out employees' available time for leisure at home, leading to shirking behaviors, and then increase the likelihood of sick leave (5).

Longer commute duration may induce more sickness absence. A body of evidence from developed markets has confirmed that longer commute duration might increase the likelihood of illness-related absence (2, 5, 12, 13), but several studies also reveal no evidence supporting this relationship (5, 14). More importantly, some studies provide evidence of heterogeneous effects. Using data from the Panel Study of Income Dynamics for 2011, 2013, and 2015, Gimenez-Nadal et al. (15) found that the daily commute is associated with men's sick-day absences, whereas it has no significant effect on those of women. Similarly, Karlström and Isacsson (16) pointed out that commute duration only has a positive effect on sickness absence of women with low wages.

Additionally, several studies from non-western countries also show clear evidence that long commute duration is linked with poor health status. Using a large and unique nationally representative sample in Brazil, Oliveira et al. (17) concluded that individuals with more than 1 h of commuting are more likely to be in poor health. Applying the Seoul survey data collected between 2006 and 2015, Jun et al. (18) also revealed a negative relationship between commute duration and subjective well-being. A survey conducted in Tokyo for school teachers by Nomoto et al. (19) also demonstrated that long-time commuters are more likely to have less sleep and exercise.

With the rapid urbanization and increasing ownership of private vehicles, most employees in urban China have experienced a heavy commuting burden (8). An increasing amount of researches has focused on the nexus between commuting and urban residents' subjective well-being (8, 20–22). However, discussions on the relationship between commute duration and sickness absence remain scant in China and should be further explored in the future.

In sum, previous studies have two limitations, as follows. First, most studies were carried out in European developed markets, whereas the discussion in the non-western or undeveloped context remains unexplored. Another limitation is that the mechanism linking commute duration and sickness remains unclear, and the debate on whether this relationship is transmitted through health-related outcomes or shirking behaviors is also underexplored.

To fill these gaps, this study attempts to address two issues: Is commute duration positively related with sickness absence? If it is, what is the potential mechanism linking commute duration and sickness absence?

This study may contribute to existing studies in several distinct ways.

First, following Goerke and Lorenz (5), a unique dataset, namely, China's Matched Employee–Employee Survey (CMEES), and the multilevel model are applied to explore the nexus between commute duration and sickness absence in the Chinese context.

Second, the two potential mechanisms linking commute duration and sickness absence are discussed, providing a new exploration in the Chinese context.

Third, this study provides new evidence on the relationship between commute duration and sickness absence in a group-specific estimation, showing that increasing commute duration is positively related with urban residents' sickness absence but has no significant impact on rural migrants' absenteeism. Meanwhile, active commuting shows an insignificant effect on sickness absence.



MATERIALS AND METHODS


Data Source

We used the data from CMEES, which was conducted by the School of Labor and Human Resources, Renmin University. Commute duration was only available in the wave of 2013. CMEES-2013 covers 12 cities chosen from the eastern, middle, western, and northeastern regions of China, namely, Beijing, Guangzhou, Fuzhou, Jinan, Chengdu, Changchun, Taiyuan, Zhengzhou, Qiqihar, Xianyang, Suzhou, and Xiangyang. A total of 4,532 employees from 444 enterprises were covered in CMEES-2013. The distribution of enterprises surveyed across units ranges from 25 to 50, including 3 sampling units, namely, 25, 40, and 50. A total of 25 firms were sampled from prefecture-level cities, namely, Qiqihar, Xianyang, Suzhou, and Xiangyang, and 50 enterprises were sampled from Beijing and Guangzhou.

Those samples were drawn using the two-stage method of stratified sampling. The dataset was selected from an enterprise listing set up on the basis of the 2008 National Economic Census data. The sample was collected from managers who were responsible for employment relations or personnel matters in private and public sector companies with 20 or more staffs. If a sampled enterprise refused to respond, it was replaced by another company with the same firm size in the same industry.

CMEES-2013 not only collects rich information on the characteristics of company-level, demographic, and employment traits for employees but also provides detailed information about days absent for sickness and commute duration, facilitating the discussion on the association between commuting and sickness absence.



Explanatory and Outcome Variables

The outcome variable is the annual number of days absent from work due to sickness, which derives from the following item in the survey: “In the past year, how many days have you asked for leave due to illness?”

The focal variable is the commute duration, which is described as minutes spent in one-way daily commute.

The control variables were chosen according to Goerke and Lorenz (5) as well as Gimenez-Nadal et al. (15), which are divided into two sets: personal characteristics and job-related traits.

Personal characteristics consist of age, male (ref=female), educational achievement (years completed), and migration status (ref=non-migrant). Job-related traits include occupation categories (ref=ordinary worker), job strain (a five-point Likert-type scale), overtime (hours per week), training (days per year), job tenure (years), job security (a five-point Likert-type scale), injury (ref=has no work-related injury during the past year) and wage (natural logarithm), company type (ref=domestic private enterprise), and industry (ref=other non-manufacturing industry).

In the mechanism analysis, as for the health-related status, subjective health indexes (self-rated health status and degree of depression, both of them measured by a five-point Likert-type scale) and objective health indicators (sleeping time, measured by sleeping hours per day) are viewed as outcomes. Working hours per week was set as a proxy for work effort to check the potential mechanism of shirking behaviors.



Econometric Model

The number of days absent for sickness is a count variable (0, 1, 2, 3, and so on); the count responses Poisson model may be appropriate for this study. Following Goerke and Lorenz (5) and Gimenez-Nadal et al. (15), the determinants of sickness absence are mainly derived from an individual level, including personal characteristics and job-related aspects. Residence location is regarded as an important determinant for the length of the commute and the worker's absenteeism (2), meanwhile urban planning, public infrastructure, and built environment vary in different cities, which would lead to differentiated outcomes of jobs–housing balance (23); therefore, the city-level between-group variations of worker's absenteeism derived from the commute may be more substantial. Thus, we consider a two-level random-intercept Poisson model for discussion.

Level 1 is defined as the lowest level (individual level), and level 2 is viewed as the higher level (city level):
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where sickness_aij represents the sickness absence days of a person i in a city j, Xij is the control, γ00 is the random intercept, and u0j is the dependence error.




RESULTS


Descriptive Statistics

Table 1 shows the descriptive statistics. The average number of days absent due to sickness is nearly 2.42, whereas approximately 60% of employees have not been absent for illness, and only 1.9% of them have been absent for over 30 days. The mean one-way commute duration is approximately 26 min, and the maximum value reaches 120 min. Most urban workers in China suffer a heavy commute burden, with 22.4% of commuters with a daily commute over 39 min.


Table 1. Descriptive statistics.
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Benchmark Results

As shown in Table 2, the estimations from the baseline, Model (1), demonstrate that commute duration is positively related with sickness absence. The controls are also as expected. Sickness absence would increase with job strain, length of overtime, and monthly wage; absence would decrease with age, educational achievement, job tenure, and job security. Furthermore, men, unmarried workers, migrants, and ordinary workers are less likely to be absent due to sickness; employees in state-owned enterprises have a higher likelihood of experiencing sickness absence.


Table 2. Estimation of the relation between commuting time and sickness absence.
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Several group-specific models were performed to verify the sensitivity of the main findings, as shown in Table 2, Models (2–5). To correct the measurement error, we also defined sickness absence as a dummy variable (it equals 1 if the individual took sick leave during the past year) to provide additional analysis of the commute–absenteeism relationship in Model (2). Similarly, a long commute duration may be related to higher levels of fatigue (15), inducing heavy sickness absence. Thus, we divided commuters into two subgroups to estimate in Model (3), where the commuters with more than 39 min commute duration are defined as long commuters1. Moreover, the commuters who experienced injuries at work are more likely to obtain sickness absence permission. Model (4) is used to re-estimate for those who have not been injured at work during the past year. Active travel commuters are more likely to be healthy (23), thereby decreasing sickness absence. In Model (5), the variables of the transportation modes are incorporated. The active mode refers to those who walked or cycled to work, and the passive mode includes those who drove cars or used public transportation.

As shown in the estimations in those models, a robust positive association occurs between commute and sickness absence against several specifications.



Mechanism Analysis

Two possible mechanisms link the commute and sickness absence. One is that a long commute might weaken employees' health status, inducing involuntary or unavoidable absenteeism. Another is that commuting may induce shirking behaviors, increasing the probability of voluntary or avoidable absenteeism. Health-related status, such as subjective health indexes (self-rated health status, degree of depression) and objective health indicators (sleeping time) are incorporated as outcomes in Models (6–8). With the dataset unavailable, we applied working hours per week as a proxy for work effort to check the potential mechanism of shirking behaviors in Model (9).

As shown in Table 3, longer commute duration is associated with poorer self-rated health status and a higher degree of psychological depression, and it is also highly related with decreased sleeping time. Results also reveal that commute duration is negatively associated with working hours. The estimations in Table 4 also show that good health outcomes are negatively related with high sickness absence; that is, increased sickness absence is linked with poor self-rated health status, low sleeping time, and high depression. The results also demonstrate that increased working hours are related with increasing sickness absent days.


Table 3. Mechanism analysis: health outcomes and work effort.
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Table 4. Association between sickness absence and health outcomes or work effort.
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Heterogeneous Effects

In this section, we attempt to estimate the heterogeneous effects of commute duration on absenteeism for sickness with respect to hukou status, gender, and commuting mode. As for the hukou system, we split the sample into rural migrant and urban resident groups. Individuals with a non-local agricultural hukou are defined as rural migrants; otherwise, employees with local urban hukou belong to the groups of urban residents. The commuting modes are divided into active and passive ones.

The estimations as shown in Table 5 indicate that commute duration is positively associated with urban citizens' sickness absence but has no significant effect on rural migrants. Similarly, a commute only has a positive influence on men's absence, but it has no significant influence on women. With regard to the transportation mode, no significant evidence was found in either active or positive groups.


Table 5. Heterogeneous effects with respect to hukou status, gender, and transportation modes.
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DISCUSSION

The benchmark results demonstrate that employees might be inclined to ask for illness-related absences with increases in commute duration, and this is consistent with the findings by Van Ommeren and Gutiérrez-i-Puigarnau (2) and Goerke and Lorenz (5), which also confirmed a positive nexus between commute duration and sickness absence. This result is still robust against several specifications.

The results from the mechanism analysis reveal that longer commuting duration is associated with poorer subjective (self-rated health and depression) and objective (sleeping time) health status. This finding is consistent with previous evidence that commuting has been linked to negative health-related outcomes (8, 9, 24). In this scenario, health-related outcomes do act as an important transmission channel linking the relationship between commuting and sickness absence. This finding is in line with Gimenez-Nadal et al. (14), which also depicts the association between commuting and workers' health-related outcomes. This finding implies that more time spent on commuting might break the work–life balance among employees and tend to push more burdens on both objective and subjective health status, including a combination of factors such as tension, tiredness, depression, irregular diet, and low sleeping time, possibly leading to the greater likelihood of involuntary or unavoidable sickness absenteeism and lowering productivity.

The mechanism analysis also demonstrates that increasing commute duration is negatively related with actual weekly work time, implying that commuting duration will increase the probability of shirking behaviors. This finding is consistent with Ma and Ye (23), who pointed out that commute distance is negatively related with work participation and engagement. This evidence implies that the employees who experience heavy commuting burdens are more likely to reduce their work effort.

The estimations of heterogeneous effects show interesting results. Commute duration is related with urban residents' sickness absence, but it has no significant effect on rural migrants. These findings are in contrast with the finding by Chia (25), who suggested that migrants in Singapore have a higher possibility of sickness absence than their local counterparts. The potential explanation is that rural migrants' access to public health services is legally restricted by the hukou system (26). Once they get sick, they need to choose a private clinic nearby rather than a formal hospital to obtain medical service (27). These unregulated private clinics usually fail to provide official certificates for migrants to obtain sick leave permission. Without sick leave permission, these rural migrants may suffer an extra economic loss of days off work, so they are less likely to be absent even if they are ill or uncomfortable (28).

A commute is positively related with men's absence, but it has no significant influence on women's absence. This finding is consistent with Gimenez-Nadal et al. (15), who draw the same conclusion in the United States. This gender differential may be due to women's shorter commute times. Gender stratification remains a serious problem in China, in which women often bear disproportionately heavy household responsibilities, including housework and childcare (29–31).

For the active modes, commute duration has a positive but no significant influence on sickness absence. This finding is different from those of previous studies, which confirmed that active commuting is related with better health status and less sickness absence (32–34). The potential reason may be that cycling in China may induce worse health status, which is different from other developed countries because non-motor vehicle traffic plans and availability of public bicycle facilities are ignored by the local government (35). Thus, insufficient bicycle lanes make cyclists more vulnerable in mixed traffic, which may threaten their health through potential bike–automobile collisions (36).



CONCLUSION


Main Findings

With the rapid urbanization in China, ensuring work–life balance and improving health status for employees have been an urgent issue in occupational health security. This study confirms that commuting duration is positively related with sickness absence, whereas it remains robust against several specifications. This study also points out that health-related outcomes and work effort for employees mainly act as a mechanism. Additionally, the heterogenous effects of commutes on absenteeism for sickness are differentiated across hukou status and gender. These findings demonstrate that commute duration is positively related with urban residents' sickness absence but has no significant relationship with that of rural migrants. Commute duration is also positively related with men's absence but has an insignificant influence on that of women. Otherwise, passive and active commuting modes show insignificant effects on sickness absence.



Implications

This study has several implications.

First, long commuting duration may reduce workers' productivity through high sickness absence. Thus, employers should reduce the commuting burden of their workers. A daily shuttle service from employees' residences to workplaces should be provided firstly to reduce the commuting burden. Then, employers could adopt more flexible work schedules to alleviate the work–life conflict. For example, the staggered rush hour plan should be adopted widely, which allow the employees choose a flexible working time from 8 a.m, 9 a.m, or 9:30 a.m to reduce the commute duration and disperse peak hours. Moreover, a commute allowance or commercial health insurance should be enhanced to help long commuters to recover.

Second, policymakers should improve transportation networks and services to provide faster and shorter commuting. Improving the jobs–housing balance must be prioritized in the process of new urbanization to relieve the heavy burden. Urban planning should attach great importance to the jobs–housing balance, including increasing residential opportunities in business districts or increasing employment opportunities in residential districts.

Moreover, the local government should increase financial investment in improving public transportation systems; bus rapid transit, suburban railways, and subways should be developed on a large scale in metropolitan areas.



Limitations

This study also has certain limitations. First, the applied dataset of CMESS-2013 is cross-sectional data. The potential endogeneity might need to be addressed to explore the causal link between commutes and absenteeism for sickness in further studies. Second, unobserved factors, especially poor health status or specific illness, should be addressed in the future. Third, the mechanism of shirking behavior is under-discussed. The relationships between commute duration and work effort should be addressed under a specific measurement of work effort.
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FOOTNOTES

1We choose 39 min as the boundary between long and short commuters because it is the average commuting duration from the 2016 report from the National Commuting Survey in China.



REFERENCES

 1. Holland DM. Cost of Commuting: A Review of Determinants, Outcomes, and Theories of Commuting-Related Stress. Theses Paper 299, University Honors (2016). doi: 10.15760/honors.263

 2. Van Ommeren JN, Gutiérrez-i-Puigarnau E. Are workers with a long commute less productive? An empirical analysis of absenteeism. Reg Sci Urban Econ. (2011) 41:1–8. doi: 10.1016/j.regsciurbeco.2010.07.005

 3. Gershenson S. The causal effect of commute time on labor supply: evidence from a natural experiment involving substitute teachers. Transport Res Part A. (2013) 54:127–40. doi: 10.1016/j.tra.2013.07.010

 4. Carta F, De Philippis M. You've come a long way, baby. Husbands' commuting time and family labour supply. Reg Sci Urban Econ. (2018) 69:25–37. doi: 10.1016/j.regsciurbeco.2017.12.004

 5. Goerke L, Lorenz O. Commuting and Sickness Absence (No. 946). DIW Berlin; the German Socio-Economic Panel (SOEP) (2017). Available online at: http://ftp.iza.org/dp11183.pdf

 6. Roberts J, Hodgson R, Dolan P. “It's driving her mad”: gender differences in the effects of commuting on psychological health. J Health Econ. (2011) 30:1064–76. doi: 10.1016/j.jhealeco.2011.07.006

 7. Stutzer A, Frey BS. Stress that doesn't pay: the commuting paradox. Scand J Econ. (2008) 110:339–66. doi: 10.1111/j.1467-9442.2008.00542.x

 8. Nie P, Sousa-Poza A. Commute time and subjective well-being in urban China. China Econ Rev. (2018) 48:188–204. doi: 10.1016/j.chieco.2016.03.002

 9. Hansson E, Mattisson K, Björk J, Östergren PO, Jakobsson K. Relationship between commuting and health outcomes in a cross-sectional population survey in southern Sweden. BMC Public Health. (2011) 11:834. doi: 10.1186/1471-2458-11-834

 10. Zenou Y. How do firms redline workers? J Urban Econ. (2002) 52:391–408. doi: 10.1016/S0094-1190(02)00526-0

 11. Ross SL, Zenou Y. Are shirking and leisure substitutable? An empirical test of efficiency wages based on urban economics theory. Reg Sci Urban Econ. (2008) 38:498–517. doi: 10.1016/j.regsciurbeco.2008.05.009

 12. Taylor PJ, Pocock SJ. Commuter travel and sickness absence of London office workers. Br J Prev Soc Med. (1972) 26:165–72. doi: 10.1136/jech.26.3.165

 13. Magee C, Stefanic N, Caputi P, Iverson D. Occupational factors and sick leave in Australian employees. J Occup Environ Med. (2011) 53:627–32. doi: 10.1097/JOM.0b013e31821df4cf

 14. Hassink WH, Fernandez RM. Worker morale and effort: is the relationship causal? Manch Sch. (2018) 86:816–39. doi: 10.1111/manc.12210

 15. Gimenez-Nadal JI, Molina JA, Velilla J. Commuting Time and Sick-Day Absence of US Workers (No. 11700). IZA Discussion Papers (2018). Available online at: http://ftp.iza.org/dp11700.pdf

 16. Karlström A, Isacsson G. Is Sick Absence Related to Commuting Travel Time? Swedish Evidence Based on the Generalized Propensity Score Estimator (No. 2010). Swedish National Road & Transport Research Institute (VTI) (2010). Available online at: https://pdfs.semanticscholar.org/4a2c/be7b87163216fc2a1947d1642ec77f75b0bb.pdf

 17. Oliveira R, Moura K, Viana J, Tigre R, Sampaio B. Commute duration and health: empirical evidence from Brazil. Transport Res Part A Policy Prac. (2015) 80:62–75. doi: 10.1016/j.tra.2015.07.020

 18. Jun MJ, Kwon KH, Jeong JE. An evaluation of the value of time for commuting in Seoul: a life satisfaction approach. Int J Sust Transport. (2019) 13:703–9. doi: 10.1080/15568318.2018.1510561

 19. Nomoto M, Hara A, Kikuchi K. Effects of long-time commuting and long-hour working on lifestyle and mental health among school teachers in Tokyo, Japan. J Hum Ergol. (2015) 44:1–9. doi: 10.11183/jhe.44.1_1

 20. Ye R, Titheridge H. A104 impact of individuals' commuting trips on subjective well-being-evidence from Xi'an, China. J Transport Health. (2015) 2:S59. doi: 10.1016/j.jth.2015.04.592

 21. Zhu Z, Li Z, Chen H, Liu Y, Zeng J. Subjective well-being in China: how much does commuting matter? Transportation. (2019) 46:1505–24. doi: 10.1007/s11116-017-9848-1

 22. Sha F, Li B, Law YW, Yip PS. Associations between commuting and well-being in the context of a compact city with a well-developed public transport system. J Transport Health. (2019) 13:103–14. doi: 10.1016/j.jth.2019.03.016

 23. Ma L, Ye R. Does daily commuting behavior matter to employee productivity? J Transport Geogr. (2019) 76:130–41. doi: 10.1016/j.jtrangeo.2019.03.008

 24. Künn-Nelen A. Does commuting affect health? Health Econom. (2016) 25:984–1004. doi: 10.1002/hec.3199

 25. Chia KS. Sickness absence of migrant workers. Singapore Med J. (1988) 29:387–92.

 26. Zhao P, Howden-Chapman P. Social inequalities in mobility: the impact of the hukou system on migrants' job accessibility and commuting costs in Beijing. Int Dev Plan Rev. (2010) 32:363–84. doi: 10.3828/idpr.2010.13

 27. Peng Y, Chang W, Zhou H, Hu H, Liang W. Factors associated with health-seeking behavior among migrant workers in Beijing, China. BMC Health Serv Res. (2010) 10:69. doi: 10.1186/1472-6963-10-69

 28. Hesketh T, Jun YX, Lu L, Mei WH. Health status and access to health care of migrant workers in china. Public Health Rep. (2008) 123:189–97. doi: 10.1177/003335490812300211

 29. Zuo J, Bian Y. Gendered resources, division of housework, and perceived fairness—A case in urban China. J Marriage Fam. (2001) 63:1122–33. doi: 10.1111/j.1741-3737.2001.01122.x

 30. MacPhail F, Dong XY. Women's market work and household status in rural China: evidence from Jiangsu and Shandong in the late 1990s. Fem Econ. (2007) 13:93–124. doi: 10.1080/13545700701439457

 31. Carlsson F, He H, Martinsson P, Qin P, Sutter M. Household decision making in rural China: using experiments to estimate the influences of spouses. J Econ Behav Organ. (2012) 84:525–36. doi: 10.1016/j.jebo.2012.08.010

 32. Ohta M, Mizoue T, Mishima N, Ikeda M. Effect of the physical activities in leisure time and commuting to work on mental health. J Occup Health. (2007) 49:46–52. doi: 10.1539/joh.49.46

 33. Eriksson JS, Ekblom B, Kallings LV, Hemmingsson E, Andersson G, Wallin P, et al. Active commuting in Swedish workers between 1998 and 2015-trends, characteristics and cardiovascular disease risk. Scand J Med Sic Sports. (2020) 30:370–9. doi: 10.1111/sms.13581

 34. Hendriksen IJ, Simons M, Garre FG, Hildebrandt VH. The association between commuter cycling and sickness absence. Prev Med. (2010) 51:132–5. doi: 10.1016/j.ypmed.2010.05.007

 35. Haixiao P. Evolution of urban bicycle transport policy in China. In: Parkin, J. editor. Cycling and Sustainability (Transport and Sustainability, Volume 1). Chapter 7. Bingley: Emerald Group Publishing Limited (2012). p. 161–180.

 36. Yang J, Chen J, Zhou M, Wang Z. Major issues for biking revival in urban China. Habit Int. (2015) 47:176–82. doi: 10.1016/j.habitatint.2015.01.022

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 © 2021 Wang, Wu and Guo. 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/fpubh-09-611162-t005.jpg
hukou system

Model (10b)
Migrant = 0

SE P>z

0.001 0.000
1.021 0.000
0.020
—12,034.36
3,043

Model (11a)
Male = 1

IRR  SE P>l

1.002 0.001 0.082
7632 3.412 0.000
0.076 0.033
—6,115.38
1,747

gender

Model (11b)
Male =0

IRR  SE P>z

1.008 0.002 0.191
0.045 0.057 0.013
0.296 0.139
—-1,353.68
2,002

transportation modes

Model (12a)

Active mode =

IRR  SE P>l

1.005 0.007 0.440
1.449 2.711 0.843

0.134 0.083
-2,125.5
1,273

(1) Model: multilevel mixed-effects Poisson regression is used in all models. (2) The likelihood-ratio test is highly significant in all models. (3) Like Table 2, all control variables are included.

Model (12b)
Active mode = 0

IRR  SE P>z

1.002 0.002 0.224
1.429 0.042 0.079
0.057 0.034
—4,623.2
2,566





OPS/images/math_1.gif
level 1: log(sickness_

(1)





OPS/images/fpubh-09-611162-t003.jpg
Variable Model (6) Model (7) Model (8) Model (9)

self-rated health depression sleeping time working time
OR  SE P>z OR SE P>l 8 SE P>z B SE P>l
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(1) Models (6) and (7) are used in muttilevel mixed-effects ordered logistic regression; Model (8) and Model (9) are used in a multilevel mixed-effects generalized linear model. (2) The
likelihood-ratio test is highly significant in all models. (3) Like Table 2, all control variables are included.
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(1) Model: Model (6_a), Model (7_a), Model (8_a), and Model (9_a) are used in the multilevel mixed-effects generalized Poisson model. (2) The likelihood-ratio test is highly significant in
all models. (3) Like Table 2, all control variables are included.
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Maried 1417 0082 0000  -0.128 0093  0.167 1417 0032 0000 1141 0033 0000 1406 0032 0000
Educational achievement 0957 0004 0000  -0012 0015 0449 0959 0004 0000 0960 0005 0000 0957 0004 0000
Migrant 0824 0025 0000  -0087 0093 0847 0817 0024 0000 0833 002 0000 086 0025 0000
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(1) Model: multilevel mixed-effects Poisson regression is used in all models except for Model (2) (multilevel mixed-effects logistic regression). (2) The likelihood-ratio test is highly significant in all models.
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