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Abstract
This article addresses three main issues: the relationship between commute time and 
sickness absence, the heterogeneity of the commuting–absenteeism effect between rural 
migrants and urban citizens, and the effect of China’s Hukou system on the commuting–
absenteeism effect. It applies a unique set of employer–employee matched data in 
China and a zero-inflated negative binomial model. We find clear evidence that a longer 
commuting time contributes to an increase in sickness absence. The heterogeneity of 
the commuting–absenteeism effect can also be confirmed: longer commuting leads to 
higher absence rates for urban citizens but not for rural migrants. Furthermore, we 
explore the effect of commuting on a set of health-related outcomes. The estimations 
demonstrate that commuting time has a significant impact on health-related outcomes 
for both migrants and urban citizens, but unequal access to housing provision and to 
social health insurance in the Hukou system may mean that rural migrants resort to 
more informal medical services and thus lack access to the official sickness certificate 
required to seek legal sickness absence. We recommend accelerated reform of the 
Hukou system to encourage rural workers to seek appropriate and timely medical 
services, thereby reducing public health risks.
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Introduction

For millions of employees, commuting is a routine but important component of daily 
life. With China’s rapid urbanisation and popularisation of private vehicles, working 
places and residences are becoming increasingly distant, and commuting is increasing 
accordingly (Lin et al., 2015; Yang and Gakenheimer, 2007). Most employees in China 
have experienced a heavy commuting burden (Nie and Sousa-Poza, 2018), which is por-
trayed as ‘a plague that affects modern [humanity]’ (Koslowsky et al., 2013). Long com-
mute times have become more common in the larger cities and average commuting time 
for residents in Beijing and Shanghai amounts to 52 and 51 minutes (Baidu, 2014). The 
commuting burden has become one of the most serious components of ‘urban disease’ in 
China, which is not only bad for employees and their families, but also linked to high 
rates of worker absenteeism.

Various studies have turned to discussing the effect of commuting on subjective well-
being (SWB) in China (Nie and Sousa-Poza, 2018; Zhu et al., 2019). However, little atten-
tion has been paid to the effects of commuting on employee’s absenteeism in China. There 
are general claims that commuting may be linked to health and well-being (Taylor and 
Pocock, 1972), and that it also may be related to employees’ absenteeism (Goerke and 
Lorenz, 2017). But whether longer commute time leads to more absence or not has not 
achieved a consensus in empirical studies. Some previous studies have found no clear 
nexus between commuting and sickness absence (Buzzard and Liddell, 1963; Jones, 
1971; Liepmann, 1944; Norman, 1959), whereas clear evidence confirming a relationship 
has been confirmed in America, Australia, Germany and the UK (Giménez-Nadal et al., 
2018a; Kluger, 1998; Magee et al., 2011; Van Ommeren and Gutiérrez-i-Puigarnau, 2011). 
Most previous studies conducted in developed countries have neglected the possibility of 
a heterogeneous commuting–absenteeism effect, reflecting the socio-economic traits of 
different employee groups. In China, such heterogeneous effects, induced by the Hukou 
system, seem likely to be particularly important. This is because rural migrants and urban 
citizens may experience different health insurance constraints, which will produce differ-
ent commute-absence effects.

The present study tries to fill this empirical gap by addressing three main questions. 
First, is there a positive relationship between commute time and sickness absence, in the 
sense that sickness absence increases with commute time? Second, does the effect of 
commuting on sickness absence vary by Hukou? And third, if so, what is the mechanism 
leading to the difference in the commuting–absenteeism effect between rural migrants 
and urban citizens?

This study contributes to the literature in two distinct ways.
First, using a unique dataset named China’s Matched Employer-Employee Survey 

(CMEES, 2013), this study applies the zero-inflated negative binomial (ZINB) model to 
explore the nexus between commuting time and sickness absence in China. In doing so, 
it provides a new perspective from which to understand the impact of work–life balance 
on the productivity of employees in China.

Second, the study discusses the heterogeneous effects induced by the Hukou system 
and explores the potential mechanism of these effects in the China context, by estimating 
the effect of commuting time on health-related outcomes. Importantly, it establishes the 
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blocking role of unequal social health insurance in the transmission effect linking com-
muting and absenteeism.

The remainder of the article is organised as follows. Section ‘Literature review’ pro-
vides a literature review on which the conceptualisation of the commuting–absenteeism 
relationship is based. Section ‘Background and conceptual framework’ provides an insti-
tutional background and sets out the conceptual framework and econometric method, 
and then section ‘Data and descriptive statistics’ describes the data sampled and provides 
distributions of the main variables. In section ‘Econometric method and empirical 
results’, the empirical results of baseline estimations, robust checks and mechanism anal-
ysis will be presented. Section ‘Conclusion’ concludes with three recommendations: 
gradual relaxation of the Hukou system, improved urban public transport and rural wel-
fare measures such as commuting subsidies and flexible work schedules.

Literature review

Commuting is viewed as an indispensable part of day-to-day life for millions of workers 
worldwide (Holland, 2016; Novaco et al., 1990). With urban expansion and traffic con-
gestion growing, commute time has been steadily increasing, reflecting challenges of 
work–life balance for employees. In addition, its link to health and well-being (Sandow 
et al., 2014), commuting has also been linked to labour costs and productivity (Allen, 
1983; Grinza and Rycx, 2018; Van Ommeren and Gutiérrez-i-Puigarnau, 2011). An array 
of studies has afforded some concern to the nexus between commuting and worker 
absenteeism (Goerke and Lorenz, 2017; Taylor and Pocock, 1972; Van Ommeren and 
Gutiérrez-i-Puigarnau, 2011).

The theories argued through new welfare economics and the efficiency wage model 
predict different directions of the commuting–absenteeism link. First, discussions from 
new welfare economics state a positive effect of commuting on illness absence. Long 
commuting is seen as harmful to the commuter’s physical and mental health (Nie and 
Sousa-Poza, 2018; Roberts et al., 2011; Stutzer and Frey, 2008). By reducing leisure time 
for health-promoting behaviours, such as physical activity, relaxation and social participa-
tion (Hansson et al., 2011), long commuting is posited as increasing the risk of health-
related illness and thus leading to an involuntary or unavoidable absenteeism. Meanwhile, 
long commuters are predicted to have a high level of shirking behaviour to gain additional 
benefits from absence (Goerke and Lorenz, 2015; Ross and Zenou, 2008), which will 
increase the likelihood of involuntary absenteeism. On the other hand, efficiency wage 
theory claims that commuting time may be negatively related to sickness absence days. 
Individuals who choose to take a long commute to work must have been well compen-
sated (Goerke and Lorenz, 2015; Stutzer and Frey, 2008). Long commuters are posited as 
more likely to be undertaken by people with high work morale, and this may effectively 
reduce the incidence of voluntary absenteeism (Hassink and Fernandez, 2018).

The relationship between commuting and sickness absence is thus theoretically 
ambiguous. Resolution of the debate has also gained no consensus in empirical studies. 
An early contribution by Liepmann (1944) found that while commuting may increase 
sickness absence, there was no clear evidence of such an impact in London. Similar con-
clusions were confirmed by Norman (1959) and Jones (1971), who after asserting that 
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absenteeism increases with commute time, provided no supportive evidence. A more 
elaborate study conducted by Buzzard and Liddell (1963) indicated only a tiny positive 
association between commuting time and sickness absence, with conclusions from sub-
groups being differentiated and inconsistent.

A few researches also obtained evidence of a clear positive effect. Using the survey of 
1994 office workers in Central London, Taylor and Pocock (1972) demonstrated that the 
number of commute stages was related to both certified and uncertified sickness absence. 
Subsequently, Kluger (1998) and Magee et al. (2011) also found a positive relationship 
between commuting time and absence in America and Australia, respectively . Van 
Ommeren and Gutiérrez-i-Puigarnau (2011) discussed the nexus between commuting 
distance and absenteeism using seven waves of the 1999 to 2007 German Socio-
Economic Panel (GSOEP) survey, also finding clear evidence that commuting distance 
has a strong positive effect on absenteeism, with an elasticity of about 0.07. More 
recently, a study conducted by Giménez-Nadal et al. (2018a: 9, 11) established that com-
muting increases worker’s illness-related absence. Using data from the US Panel Study 
of Income Dynamics (2011, 2013, 2015), they found that a 1% increase in the daily com-
mute of male workers is associated with an increase of around 0.018% in sick-day 
absences per year, while there is no significant evidence for women. In addition, Goerke 
and Lorenz (2017) also found a significant positive relationship from the GSOEP, but the 
significant effect was only for the long distance commuter, with no evidence that the 
commuting distances induce to higher sickness absence in general.

Such studies neglected the fact that sickness absence is a multi-factorial phenomenon, 
determined by various circumstances at different structural levels, that might also inter-
act and/or modify with the effects of commuting (Alexanderson, 1998). In addition, the 
effect seems to be driven by variations in different employee groups depended upon 
demographic traits and socio-economics status. As urbanisation accelerates, the com-
muting burden has become a thorny problem for commuters not only in first-tier cities 
but also in some second- and third-tier cities.1 Some researchers have thus turned to 
discussing the effect of commuting on SWB, including life satisfaction and emotional 
reactions. In these studies, the confirmed evidence is that a longer commute time is asso-
ciated with lower levels of SWB (Nie and Sousa-Poza, 2018; Zhu et al., 2019).

In particular, the impact of commuting on sickness absence remains under-studied in 
the China context, especially the differences among employee groups with different 
Hukou status. Urban citizens are defined as employees with local urban Hukou, and rural 
migrants are defined as employees with non-local agricultural Hukou. To address this 
gap, our article uses a unique representative dataset of CMEES, conducted in 2013, to 
explore the nexus between commuting and sickness absence, and further discusses the 
heterogeneity of the commuting–absenteeism relationship generated by the Hukou sys-
tem and the potential transmission channels of these different effects.

Background and conceptual framework

The Hukou system and institutional background

Hukou is a system of household registration in China. Similar to an internal passport, it 
is used by the government to regulate population mobility between rural and urban areas 
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(Zhao and Howden -Chapman, 2010). Hukou is closely connected to access to most of 
the public services offered by the local city. Without a local Hukou, rural migrants are 
less likely to gain urban welfare benefits and need to pay more for social services (Wu, 
2002).

Accordingly, to reduce restrictions on Hukou, many cities have already relaxed resi-
dency requirements to attract domestic migrants – especially young graduates (Wu and 
Zhang, 2018; Zhang and Tao, 2012). These incentives, however, tend to favour young 
and educated workers rather than the rural migrants without higher education qualifica-
tions. Many of these rural migrants are unable to reach those criteria and have less likeli-
hood to obtain access to urban welfare benefits.2 The Hukou system still acts as the main 
institutional barrier that restricts access the basic urban welfare and social service pro-
grammes to the disadvantage of rural migrants in modern China (Fang and Zhang, 2016).

The segregated health insurance in the Hukou system may induce different commut-
ing influences on sickness absence among rural migrants and urban citizens. The health 
insurance system in urban is mainly consisted of Urban Employee Basic Medical 
Insurance (UEBMI), which was established in 1988 and fully implemented nationwide 
in 1998. UEBMI is a compulsory medical insurance which is jointly financed by employ-
ers (6%) and employees (2%). However, rural migrants have lower UEBMI coverage 
than their urban counterparts. According to Meng (2017), only 29% of rural migrant 
workers participated in UEBMI, whereas, nearly 92% of urban citizens enrolled in it.

The Hukou system exposes rural migrants to a disadvantaged position, giving them an 
unfairly restricted share of public health insurance and compelling them to pay high out-
of-pocket expenses for health services (Peng et al., 2010). When these workers get sick, 
they may be involved in a series of ineffective health-seeking behaviours, such as unsu-
pervised self-medication, obtaining medical advice from unlicensed private clinics or 
‘just holding on’ without enjoying health services for minor illnesses (Hong et al., 2006; 
Liang et al., 2010; Peng et al., 2010).

Conceptual framework

In line with previous studies of Van Ommeren and Gutiérrez-i-Puigarnau (2011) and 
Giménez-Nadal et  al. (2018a, 2018b), the present study addresses the positive effect 
between commuting time and sickness absence, and the nature of the transmission mech-
anism. The effect of commuting time on sick leave may be transmitted by health status. 
A number of studies have shown that long commuting was accompanied by lower sub-
jective/psychological well-being and increased stress (Novaco and Gonzales, 2009; 
Stutzer and Frey, 2008; Van Ommeren and Gutiérrez-i-Puigarnau, 2011), and that such 
stress impairs the employee’s health and thereby induces absenteeism.

However, unique institutional arrangements, especially the Hukou system, may be 
another transmission mechanism that has a different influence on worker’s commuting 
and health-seeking activities. With insufficient health insurance for the reasons outlined 
above, rural migrants may have to give up the right to sick leave or to seek professional 
hospital services once they experience health problems (Peng et al., 2010). The impact 
of commuting on sickness absence may therefore vary by Hukou status, that is, com-
muting time induces absenteeism for urban citizens, while it has no significant effect on 

https://doi.org/10.1177/1035304619899770 Published online by Cambridge University Press

https://doi.org/10.1177/1035304619899770


Guo et al.	 81

rural migrants. The potential mechanism channel we claim is still the health status. 
Commuting time has both significant effect on the health status of urban citizens and 
rural migrants. But with insufficient health insurance, rural migrants who suffer health-
related illness have less access to ask for formal absence permission, whereas urban 
citizens with illness find it relatively easier to get an official certificate to ask for legal 
sickness absence. Thus, unequal and discriminatory health insurance may block the 
transmission channel linking commuting time and sickness absence, which may lead to 
a commuting–absenteeism effect that varies according to Hukou status (Figure 1).

Data and descriptive statistics

Sample introduction

This study uses data from CMEES, which is conducted by the School of Labour and 
Human Resources, Renmin University of China. The samples were selected from an 
enterprise listing according to 2008 national economic census data, which were drawn 
using the two-stage stratified random sampling method. The enterprises in the private 
and public sectors must have 20 employees or above, and if one enterprise refused to be 
interviewed, it will be replaced by another with the same size in the same industry and 
regions.

Unfortunately, the CMEES conducted a commute times survey only in 2013, and so 
our study could not use more recent data. CMEES 2013 includes 4532 employees in 444 

Figure 1.  Research framework of this study.
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companies and covers 12 cities across the country. CMEES 2013 collects rich informa-
tion on the demography, employment traits and company characteristics, while it also 
provides detailed information about both sickness absence days and commuting time. 
Thus, it provides useful data for analysing the effect of commuting on sickness absence.

Descriptive statistics

The distributions of the main variables are shown in Table 1. Rural migrants occupied 
21.74% of the full sample, while urban citizens amounted to 78.26%. The dependent 
variable ‘sickness absence’ was defined from the question ‘In the past year, how many 
days have you asked for leave due to illness?’, which was defined to include sickness 
absence with and without official sickness certificate. The average sickness absence days 
in the full sample were nearly 2.46, with a standard deviation of 7.42. In addition, 60.26% 
of employees had not been absent for illness during the past year. Moreover, the duration 
of sickness absence of rural migrants was slightly lower than that for urban citizens. 
Figure 2 portrays the full distribution of sickness absence days.

Commuting time is the focal variable in this study, which is defined as minutes spent 
in one-way daily. The average one-way commuting time was approximately 26 minutes 
in the full sample, whereas rural migrants’ commute time was less than urban citizens, 
with a gap of 6.2 minutes. The probable explanation is that most rural migrants have less 
chance to be homeowners. Many have to live in employer-provided dormitories or 
‘Urban Villages’ with a short commute distance from the workplace (Li and Duda, 2010). 
Figure 3 portrays the full distribution of commuting times.

The control variables included individual-level variables (personal characteristics and 
job-related traits), company-level variables (company types and sectors) and city-level 
variables. Rural migrants were younger (a mean age of 29 years) than urban citizens (a 
mean age of 34 years), and only 47% of rural migrants were married, whereas 72% of 
their urban counterparts were married. Although rural migrants had lower educational 
levels than urban citizens, most of them had completed the 9-year compulsory 
education.

Most of the rural migrants seemed to be in a weaker position than urban citizens. As 
shown in Table 1, 80% of employees worked in domestic private enterprise and about 
40% of them were employed in the manufacturing sector. A majority of the samples 
came from second-tier cities, with only 19.70% and 18.56% chosen at the level of first- 
and third-tier cities. As indicated in endnote 2, over 849 of the samples were thus from 
most developed areas in China; 2661 of them were collected in well-developed cities, 
and 800 of the samples were from other prefecture-level cities excluding the first- and 
second-tier cities in China.

Econometric method and empirical results

Econometric method

Sickness absence days are a count variable (0, 1, 2, 3, etc.). When modelling a count vari-
able, there are several count model options. As shown in Figure 3, the distribution of 
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Table 1.  Descriptive statistics.

Variable Full sample 
(N = 4324)

Rural migrants 
(N = 940)

Urban citizens 
(N = 3384)

Mean SD Mean SD Mean SD

Dependent variable
  Sickness absence 2.4556 7.4155 2.1827 5.4877 2.5318 7.8692
Focal variables
  Commuting time (CT) 26.1978 20.133 21.3538 18.3642 27.5338 20.3952
1. Individual level
  Personal variables
    Age 33.2241 9.8471 29.0202 8.9004 34.3918 9.7799
    Male 0.4545 0.498 0.5064 0.5002 0.4401 0.4965
    Married 0.6652 0.472 0.4739 0.4996 0.7183 0.4499
    Education year 13.2367 2.8078 12.4096 2.9063 13.4668 2.7361
  Job-related traits
    Occupation categories
      Manager 0.1771 0.3818 0.1466 0.3539 0.1855 0.3888
      Skilled worker 0.205 0.4037 0.2280 0.4198 0.1986 0.3990
      Ordinary worker 0.6179 0.486 0.6254 0.4843 0.6159 0.4865
    Job condition
      Job strain 2.9101 1.1178 3.0021 1.0766 2.8846 1.1279
   �   Overtime (hours/per week) 3.3669 5.3424 3.8826 5.9184 3.2242 5.1635
   �   Training time (days/per 

year)
6.8506 15.0699 6.2089 13.3385 7.0288 15.5136

      Job tenure (years) 5.3188 6.4301 2.8269 3.0517 6.0102 6.9309
      Job security 3.618 0.7765 3.5606 0.7622 3.6339 0.7798
      Injury 0.0234 0.1512 0.0351 0.1842 0.0201 0.1404
      Wage (year) 35,634 25,390 34,698 21,772 35,883 26,265
  Sector
    Manufacture 0.3913 0.4881 0.3479 0.4765 0.3050 0.4605
2. Company level
  State-owned enterprise (SOE) 0.1470 0.3541 0.0628 0.2428 0.1704 0.3760
  F�oreign-owned enterprise (FOE) 0.0584 0.2346 0.0554 0.2288 0.0593 0.2361
 � Domestic private enterprise 

(DPE)
0.7946 0.404 0.8818 0.3230 0.7704 0.4207

3. City level
  First-tier city 0.1970 0.3978 0.2753 0.4469 0.1752 0.3802
  Second-tier city 0.6174 0.4861 0.7012 0.4580 0.5941 0.4911
  Third-tier city 0.1856 0.3888 0.0235 0.1515 0.2307 0.4213

SD: standard deviation.

sickness absence days in our sample was heavily skewed to the right and contained a 
large proportion of zeroes. The number of zeroes might seem excessive given the pro-
cesses that could lead to a response variable value of zero. In this case, an employee 
might be absent zero days during the last year if he never got sick and requested sick 
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leave. Another employee might be absent 0 days because their supervisor disagreed with 
their request for sick leave as well as because they insisted on going to work every day 
regardless of illness. These two employees will look identical in the response variable, 
but they have arrived at the same outcome for different reasons. The first employee 
potentially could have been absent during the last year, but in actuality was not. The 

Figure 2.  Frequency distribution of absent days.

Figure 3.  Frequency distribution of commuting time.
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second employee was certain to be absent 0 days, and will be referred to from this point 
forward as a ‘certain zero’. Thus, the number of zeroes may be inflated and the number 
of sickness but absent for 0 days cannot be explained in the same manner as the number 
of employees that were absent for more than zero days. The standard negative binomial 
(NB) and Poisson regression (PR) models will not distinguish and deal with this prob-
lem, but a zero-inflated model allows for and accommodates this complication.

The count-fit function in Stata software was used to explore the goodness of fit for all 
four count models. Both the results of the residuals and a set of fit statistics from the 
tested models, including AIC, BIC and Vuong tests, indicate that ZINB model is better 
than others. The results are depicted in Table 2 and Figure 4.

The ZINB regression model generates two separate models and then combines them. First, 
a logit model is generated for the ‘certain zero’ cases (described above) to predict whether or 
not a worker would be in this group. Then, an NB model is generated that predicts the counts 
for those workers who are not certain zeroes. Finally, the two models are combined. For more 
information about the specific introduction of ZINB regression model, see Hilbe (2007).

Empirical results: Baseline model

Three ZINB regressions were applied to explore the relationships among commuting, ill-
ness and absence. The first estimation was conducted using the full sample to confirm the 
positive nexus between commuting time and the number of sickness absence days, while 

Table 2.  Tests and fit statistics for count-data model.

PRM BIC = 826.744 AIC = 8.436 Prefer Over Evidence

vs NBRM BIC = –17,948.376 dif = 18,775.120 NBRM PRM Very strong
AIC = 3.557 dif = 4.880 NBRM PRM p = 0.000
LRX2 = 18,783.376 prob = 0.000 NBRM PRM  

vs ZIP BIC = –11,326.390 dif = 12,153.133 ZIP PRM Very strong
AIC = 5.242 dif = 3.194 ZIP PRM p = 0.000
Vuong = 20.008 prob = 0.000 ZIP PRM  

vs ZINB BIC = –17,984.950 dif = 18,811.694 ZINB PRM Very strong
AIC = 3.509 dif = 4.928 ZINB PRM

NBRM BIC = –17,948.376 AIC = 3.557 Prefer Over Evidence
vs ZIP BIC = –11,326.390 dif = –6621.987 NBRM ZIP Very strong

AIC = 5.242 dif = –1.685 NBRM ZIP
vs ZINB BIC = –17,984.950 dif = 36.574 ZINB NBRM Very strong

AIC = 3.509 dif = 0.048 ZINB NBRM p = 0.000
Vuong = 8.831 prob = 0.000 ZINB NBRM  

ZIP BIC = –11,326.390 AIC = 5.242 Prefer Over Evidence
vs ZINB BIC = –17,984.950 dif = 6658.561 ZINB ZIP Very strong

AIC = 3.509 dif = 1.733 ZINB ZIP p = 0.000
LRX2 = 6666.815 prob = 0.000 ZINB ZIP  

BIC: Bayesian information criterion; AIC: Akaike’s information criterion; ZINB: zero-inflated negative 
binomial. PRM: Poisson Regression Model(PRM ) ; NBRM:The Negative Binomial Regression Model (NBRM) 
ZIP: Zero-Inflated Poisson(ZIP); LRX2:likelihood-ratio X2 statistic(LRX2)
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the subgroups of rural migrants and urban citizens were estimated separately to identify 
the heterogeneity effects. The results are shown in Table 3. The Vuong test in the bottom 
of Table 3 also proved that a ZINB model was a better fit for the data than standard NB.

The estimation in the full sample reveals that commuting time is significantly posi-
tively related to the number of sickness absence days. It is consistent with the conclusion 
of Van Ommeren and Gutiérrez-i-Puigarnau (2011) and Giménez et  al. (2018a), who 
found evidence of a positive relationship between commuting time and sickness absence 
in Germany and America. Furthermore, the estimation coefficients demonstrate that the 
longer an employee’s commuting time is, the more predicted days absent for employee. 
When the commute time increases by 1 minute, the expected number of days absent will 
increase by a factor of 1.003807 (exp(0.0038)) while holding all other variables in the 
model constant.

When we divided the samples into two subgroups by Hukou status (rural migrants and 
urban citizens), the separate estimations in Table 3 indicate that the commuting–absen-
teeism effect varies across different employee groups. Commuting time exerts a positive 
effect on absenteeism for urban citizens, but a very different picture emerges for rural 
migrants, for whom sickness absence do not seem to be significantly associated with 
commuting time. The result is also analogous with Giménez-Nadal et al. (2018a), who 
found the evidence of another heterogeneity effect. Giménez-Nadal et al. (2018a) con-
cluded that the link between commuting and sick-day absences varies by gender. In other 
words, the commute is associated with male worker’s sick-day absences, but in the case 
of women, its relationship is not significant.

Figure 4.  Observed–predicted deviations for count-data models.
PRM: Poisson Regression Model; NBRM:Negative Binomial Regression Model;ZIP: Zero-Inflated 
Poisson(ZIP);ZINB:Zero-Inflated Negative Binomial Rural migrants accessing
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Table 3.  Estimation results of commuting time and sickness absence.

Full sample Rural migrants Urban citizens

Focal variable
  Commuting time (CT) 0.0038**

(0.0019)
0.0004

(0.0036)
0.0046**

(0.0021)
Individual level
  Age 0.0674**

(0.0321)
0.0176

(0.0582)
0.1104***

(0.0358)
  Age square 0.0007*

(0.0004)
0.0000

(0.0008)
0.0012***

(0.0004)
  Male 0.0572

(0.0813)
0.1233

(0.1597)
0.0913

(0.0900)
  Married 0.2215*

(0.1196)
0.0538

(0.1850)
0.3488***

(0.1261)
  Education year 0.0530

(0.1284)
0.6152**

(0.2616)
0.0493

(0.1339)
  Education year square 0.0041

(0.0052)
0.0260**

(0.0108)
0.0049

(0.0054)
  Migrant 0.2767**

(0.1335)
 

  Manager 0.1128
(0.1015)

0.2045
(0.1986)

0.1201
(0.1117)

  Skilled worker 0.2987**
(0.1324)

0.3991**
(0.1835)

0.2838*
(0.1499)

  Job strain 0.0132
(0.0406)

0.0198
(0.0672)

0.0134
(0.0432)

  Overtime 0.0033
(0.0085)

0.0247**
(0.0107)

0.0017
(0.0092)

  Training time 0.0069**
(0.0031)

0.0082
(0.0052)

0.0058*
(0.0034)

  Job tenure 0.0044
(0.0072)

0.0182
(0.0234)

0.0091
(0.0076)

  Job security 0.0116
(0.0462)

0.0315
(0.0816)

0.0348
(0.0526)

  Injury 0.6272**
(0.3014)

0.3021
(0.2644)

0.7969**
(0.3903)

  Wage (log) 0.3055***
(0.1104)

0.3489*
(0.2020)

0.2504**
(0.1128)

  Manufacture 0.0831
(0.0856)

0.0338
(0.1337)

0.0857
(0.0922)

Company level
  State-owned enterprise (SOE) 0.1850

(0.1210)
0.0557

(0.3004)
0.1824

(0.1278)
  Foreign-owned enterprise (FOE) 0.0898

(0.1336)
0.1445

(0.2175)
0.0993

(0.1593)
City level
  First-tier city 0.2359

(0.2028)
0.6578

(0.4624)
0.3633

(0.2274)
  Second-tier city 0.0290

(0.1101)
0.5357

(0.4490)
0.0582

(0.1049)

(Continued)
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The estimations of control variables in the full-sample model are consistent as 
expected. Migrants have less likelihood to be absent due to sickness: the expected num-
ber of days absent in a year for migrants is exp(–0.2767) = 0.7583 times the expected 
number of days for urban residents while holding all other variables in the model con-
stant. This finding reveals that rural migrants may suffer more discrimination in labour 
right protections, exposing them in a vulnerable position. When they suffer sickness, 
they may have less access to absence permission.

Higher wages will weaken the likelihood of being absent when sick. With a 1% 
increase in the wage, the expected number of days absent in a year will decrease 0.7368% 
(exp(–0.3055)) while holding all other variables in the model constant. This result is 
consistent with the proposition that an increase in sick leave costs will reduce the demand 
for sick leave. Moreover, the results also indicate that socio-economic status, such as 
age, marital status, occupational class and health status are important determinants of 
sickness absence.

Robustness checks

We now develop additional analyses to check the robustness of our results. The robust-
ness checks involve omitting variables, possible measurement error and other additional 
variables, which are estimated through three employees groups: full samples, rural 
migrants and urban citizens.

Robustness model I explores the effect of extreme values. An extreme value of com-
mute time may result from potential self-reporting error, which will induce a bias estima-
tion. Thus, robustness model I drops the samples whose absenteeism was more than 
180 days during the past year from the estimation.

Furthermore, to correct the measurement error of sickness absence, we also define sick-
ness absence as a dummy variable (it equals 1, if the individual took sick leave during the 
past year) to make regression (robustness model II). To identify the effect difference 
between long and short commuters, we also divide the commuters into three groups, short-
time commuters, middle-time commuters and long-time commuters. The employees whose 
time spent on one-way daily travel is less than 10 minutes (i.e. 0 ⩽ CT ⩽ 10 minutes) are 
defined as short-time commuters, those who travel to work over 10 minutes  
and less than 26 minutes are middle-time commuters (i.e. 10 < CT ⩽ 26 minutes), while  

Full sample Rural migrants Urban citizens

Constant 5.7611***
(1.3048)

8.4989***
(2.6496)

6.3050***
(1.3987)

Vuong test 8.75*** 4.62*** 8.41***
Log pseudo likelihood 6679.99 1307.96 5330.88
N 3840 797 3043

The selection of variables is almost consistent with the NB (negative binomial) regression model.
Robust standard errors in parentheses: *p < 0.1, **p < 0.05, ***p < 0.01.

Table 3. (Continued)
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the rest of the employees who travel over 26 minutes are long-time commuters (i.e. 
CT > 26 minutes).

Robustness model IV is re-estimated for those individuals who have not been 
injured during work because injury can affect both the probability of becoming a 
commuter and of being absent from work. One can imagine that an injured employee 
may receive a large number of days absent for recuperation and unwillingness to 
experience a longer commute. In this case, it may bring a few outliers. Hence, robust-
ness model IV excludes observations for those who have been injured at work during 
the past year.

In a further robustness check, robustness model V excludes observation of workers 
who reported that their medical expenditure in the past year was more than 10,000 Yuan. 
The mean of medical expenditure for the full sample is 1083 Yuan. An employee whose 
medical expenditure is nearly 10 times greater than the mean value could suffer a serious 
illness and poor health, which may cause estimation bias. In a further robustness check, 
model VI, the modes of transportation such as active and passive modes were added to 
the estimation. The former refers to those who walk or cycle to work, while the latter 
includes those who drive cars or use public transportation.

The estimations from robustness checks are shown in Table 4. It is clear that commut-
ing time has a significant positive effect on sickness absence in all six robustness estima-
tions, which indicate that a higher commute burden may induce more sickness 
absenteeism. More importantly, the conclusion that the effect of commute time on sick-
ness absence is varied by Hukou status is still robust. In all six estimations, the signifi-
cant positive effect only emerges in the group of urban citizens, whereas there is no 
significant evidence for rural migrants.

Transmission mechanism analysis

Given the previous findings for the baseline model and robustness checks, the conclusion 
can be stated that longer commuting leads to higher absence for urban citizens but not for 
rural migrants. It is a surprising outcome, calling for an explanation of why rural migrants 
and urban citizens suffer this different commuting–absenteeism effect. The potential 
mechanism we claim is health status, which implies that commuting time affects absence 
by impairing the worker’s subjective and objective health status, leading to additional 
health-related absence, which is recognised as involuntary absenteeism.

To explore the transmission channel that links the commute to sickness absence, we 
estimate the effects of commuting on a set of health-related outcomes, such as self-rated 
health status, degree of depression, whether obese or not. Table 5 presents the results 
from three groups. The results reported in Columns 1 and 2 show that commuting time 
has a significant positive influence on health outcomes for both the migrants and urban 
citizens. Longer commute times for both the migrants and urban citizens will induce 
lower self-related health status and higher depression. Meanwhile, migrants and urban 
citizens with longer commute time are both more likely to be obese.

We also explore the differentiated commuting–health effect through adding an inter-
action term between rural migrants and commuting time into the estimation. In Table 5, 
the results are shown in Column 3. The interaction term in the full-sampled 
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Table 4.  Robustness checks.

Full sample Rural migrants Urban citizens

Robust (1): excluding sickness leave > 180
  Commuting time (CT) 0.0033*

(0.0019)
0.0004
(0.0036)

0.0042**
(0.002)

  Individual level Yes Yes Yes
  Company level Yes Yes Yes
  City level Yes Yes Yes
  N 3839 797 3042
Robust (2): sickness leave as dummy variable
  Commuting time (CT) 0.0040**

(0.0018)
0.0004
(0.0041)

0.0045**
(0.0020)

  Individual level Yes Yes Yes
  Company level Yes Yes Yes
  City level Yes Yes Yes
  N 3849 797 3052
Robust (3): commuting as categorical variable
  Mid commuter 0.0987

(0.1008)
0.0169
(0.1658)

0.1515
(0.1093)

  Long commuter 0.2475**
(0.1136)

0.0938
(0.1803)

0.2966**
(0.1208)

  Individual level Yes Yes Yes
  Company level Yes Yes Yes
  City level Yes Yes Yes
  N 3840 797 3043
Robust (4): excluding injury = 1
  Commuting time (CT) 0.0040**

(0.0019)
0.0005
(0.0038)

0.0044**
(0.002)

  Individual level Yes Yes Yes
  Company level Yes Yes Yes
  City level Yes Yes Yes
  N 3747 769 2978
Robust (5): excluding medical cost > 10,000
  Commuting time (CT) 0.0040**

(0.0019)
-0.0002
(0.0034)

0.0046**
(0.0021)

  Individual level Yes Yes Yes
  Company level Yes Yes Yes
  City level Yes Yes Yes
  N 3742 787 2955
Robust (6): add transport modes variables
  Commuting time (CT) 0.0039**

(0.002)
0.0015
(0.0039)

0.0041*
(0.0021)

  Individual level Yes Yes Yes
  Company level Yes Yes Yes
  City level Yes Yes Yes
  N 3840 979 3043

Model: Zero inflated negative binomial regressions (ZINB) regressions are used in all models except for 
robust (2) (logit). Only the coefficients for the commuting time (CT) variables are reported in NB model.
Robust standard errors in parentheses: *p < 0.1, **p < 0.05, ***p < 0.01.
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model presents positive effect but these are not significant. Those findings suggest that 
commuting has a negative effect on the health of both rural migrants and urban citizens, 
while there is also no obvious commuting–health effect difference between these two 
groups.

There is a consensus that health status is related to involuntary sickness absence. 
Poorer health status will induce higher sickness absence (Kyrolainen et  al., 2008; 
Paringer, 1983). In this case, commuting time may be significantly related to the sick-
ness absence of both rural migrants and urban citizens, as we have confirmed that com-
muting has a significant effect on the health-related outcomes for both groups. But the 
previous findings from the baseline model and robustness checks have demonstrated 
that longer commuting induces higher absence only for urban citizens but not for rural 
migrants.

Table 5.  Mechanism analysis: health-related outcomes.

Rural migrants Urban citizens Full sample

Mechanism (1): self-rated health
  Commuting time (CT) −0.0023*

(0.0012)
−0.0018***
(0.0006)

−0.0020***
(0.0006)

  Migrant −0.0066
(0.0393)

  Commuting time (CT) × migrant 0.0009
(0.0013)

  Individual level YES YES YES
  N 799 3064 3861
Mechanism (2): depression
  Commuting time (CT) 0.0030*

(0.0018)
0.0023***

(0.0008)
0.0024***

(0.0008)
  Migrant 0.0687

(0.0530)
  Commuting time (CT) × migrant 0.00003

(0.0018)
  Individual level YES YES YES
  N 800 3061 3861
Mechanism (3): obesity (0–1)
  Commuting time (CT) 0.0077*

(0.0045)
0.0065***

(0.0020)
0.0068***

(0.0021)
  Migrant 0.0137

(0.1477)
  Commuting time (CT) × migrant −0.0015

(0.0046)
  Individual level YES YES YES
  N 800 3064 3864

Only the coefficients for commuting time (CT), interaction of commuting time and migrants and migrants 
variables are reported. Individual-level variables are included: age, male, married, education year, manager, 
skilled worker, job strain, Overtime, training time, job tenure, job security, injury, wage (log), manufacture.
Robust standard errors in parentheses: *p < 0.1, **p < 0.05, ***p < 0.01
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Why was the transmission channel blocked? It may be the unequal social health insur-
ance induced by the Hukou system. The Hukou system remains a fundamental institu-
tional constraint in the process of migrant integration in China. Without a local urban 
Hukou, rural migrants can move to a new place but cannot obtain the same public ser-
vices and welfare as local urban citizens. They are less likely to participate in the UEBMI 
and have less access to share the formal public health care as local urban citizens. 
Therefore, the informal and insufficient medical service such as unsupervised self-med-
ication, obtaining medical advice from unlicensed private clinics, or ‘just holding on’ 
without any health services for minor illnesses has become a common choice for rural 
migrants. Rural migrants accessing informal medical services will obtain no official cer-
tificate from the doctor. Consequently, it is difficult for rural migrants to ask employers 
for legitimate sickness absence without an official sickness certificate. If absent without 
permission, they will be punished for large economic losses. That is, why the commute 
induces the same health problems for migrants and urban citizens, but has no significant 
effect on the sickness absence for migrants.

Conclusion

In this study, we have enriched the research on the nexus between commuting time and 
sickness absence using a unique employer–employee matched data in China. We find 
clear evidence that commuting time has a significant positive effect on sickness absence. 
When commute time increases 1 minute, the expected absence time is predicted to 
increase by 1.0038, that is by nearly 1 day.

The heterogeneity of the commuting–absenteeism relationship is also confirmed in 
the case of urban citizens and rural migrants. We have posited that the Hukou system 
introduces this heterogeneity, and that the mechanism is differential access to health care 
and sick leave. Unequal social health insurance in the Hukou system may block the 
transmission channel between commute time and sickness absence, making rural 
migrants inclined to seek alternative informal medical services and restricting their abil-
ity to obtain the official sickness certificate that would allow them to ask for legal sick 
leave.

Our findings have several implications. First, we advocate a gradual relaxation of 
Hukou system restrictions to ensure that rural migrants share basic public services on an 
equal footing with urban citizens and to accelerate migration integration. Importantly, 
reducing restrictions based on Hukou is the fundamental requirement for rural migrants 
to completely enrol in the urban social health insurance system, which can guarantee 
access to basic medical services and weaken the harmful effects of long commutes for 
rural migrants.

Second, urban governments, especially from the larger cities, should improve public 
transport to alleviate the traffic congestion. The orientation and reform of the new urban-
isation programme should give high priority to the people’s demand for enjoying a faster 
and shorter commute.

Third, it should be recognised that employees with longer commutes are less produc-
tive. Commuting subsidies may reduce or compensate for the adverse health effects of 
long travel-to-work time. Flexible and autonomous working schedules are another 
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important and effective way to improve job satisfaction and mental health, and thereby 
enhance both well-being and productivity.
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Notes

1.	 First-tier cities represent the most developed areas in China. Only four large cities Shanghai, 
Shenzhen, Guangzhou and Beijing are regarded as first-tier. Second-tier cities are well-devel-
oped cities with large and dense populations. They make a huge economic contribution in 
China. The list of second-tier cities includes Chengdu, Hangzhou, Chongqing, Wuhan, Xian, 
Suzhou, Tianjing, Nangjing, Changsha, Zhengzhou, Dongguan, Qingdao, Shenyang, Ningbo, 
Kunming and another 30 prefecture-level cities. The 337 prefecture-level cities excluding the 
first- and second-tier cities are categorised as third-tier cities.

2.	 The eligibility criteria include local income tax payment certificates or social insurance par-
ticipation records in destination cities. For example, without Beijing local Hukou, migrant 
buyers must provide at least 5 years of social insurance records or local income tax payment 
certificates to become qualified to purchase house or receive free compulsory education for 
their children in public schools.
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