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Strengths and limitations of this study

►► We analysed the effects of the lagged health status 
and the evolution of health status over time on work 
exit and absenteeism among the older working pop-
ulation in China.

►► We measured two outcomes: work exit and the 
number of absent workdays due to health problems 
among those who remained working.

►► To address the problems of measurement error of 
self-rated health status, we used three detailed 
health measures to construct an index of health in 
our analyses.

►► We only selected working population in 2011 which 
might underestimate the effect of health status.

Abstract
Objectives  To analyse the effects of health status on work 
exit and absenteeism among the older working population 
in China.
Design  Secondary analysis of a cohort sample.
Setting and participants  Community samples who 
engaged in either agricultural or non-agriculture work or 
both in the 2011 wave of the China Health and Retirement 
Longitudinal Study (CHARLS) and whose age was 45–55 
years for women or 45–60 years for men in the 2013 
wave.
Outcome measures  Work exit and number of absent 
workdays due to health problems in 2013. To address 
the problems of measurement error of self-rated health 
status, we used disability condition, number of chronic 
diseases and functional limitation to construct an index of 
health. We divided the sample into four groups according 
to gender and work types (farmers who conducted any 
agricultural work in 2011 vs non-farmers who conducted 
non-agricultural work only) and conducted analyses 
separately.
Results  Farmers (11.0% for women and 4.9% for men) 
were less likely to exit from work than non-farmers 
(18.5% and 12.0%, respectively) but took more absent 
workdays (16.6 days for women and 15.0 days for men) 
than non-farmers (5.6 and 4.9). Poor health status in 2011 
was significantly associated with the work exit in 2013 
of female and male farmers but not non-farmers. Older 
workers (except female non-farmers) with persistently 
poor health or recent health deterioration over time were 
significantly more likely to stop working or missed more 
workdays than those with persistently good health.
Conclusions  Poor 2-year lagged health predicts work 
exit for both male and female farmers, and increases 
the absent work days in all older working population. 
Persistently poor health or recent health deterioration over 
time has detrimental impact on labour market in terms 
of work exit and absenteeism among all older Chinese 
workers except for female non-farmers.

Introduction
China has become one of the fastest ageing 
countries in the world.1 The number of 
people in labour force (aged 18–64 years) 
is expected to decline by approximately 
140 million in 2050 even under the current 

universal two-child policy.2 The rapid growth 
of the older population and shrinking labour 
force raise many problems in Chinese society. 
One of the prominent problems is a possible 
threat to the stability and sustainability of 
the current social pension system of China. 
The shrinking labour force will contribute 
less to the retirement income system and an 
increasing aged population will be eligible to 
receive retirement pensions. Therefore, the 
combination of the two trends could signifi-
cantly impact economic growth adversely and 
cause the pension fund to become bankrupt.

Currently, China’s labour market has 
shown the following two characteristics. 
On one hand, the employment rate among 
older population in the urban area (mainly 
conducting non-agricultural work) is very low, 
it only reaches 40% among people between 
50 and 59, and this rate decreases further to 
about 20% for those aged 60–64.3 This might 
be due to the official mandatory retirement 
policies implemented in the urban formal 
sectors.4 Specifically, the retirement age for 
men is 60 years and for women, it is 55 for 
civil servants and employees for state enter-
prises, and 50 for others. On the other hand, 
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the employment rate among older population in the 
rural area (mainly conducting agricultural work) is very 
high, most people still work between 65 and 69, and by 
the age of 80, the employment rate is still above 20%.3 
This divergence of employment for the urban and rural 
areas is mainly due to the fact that the retirement policy, 
the pension programme and unemployment insurance 
programme are limited only to the urban formal sectors 
in China but not to the rural population. Considering 
that the older population has become or will become the 
main component of labour force in China, it is crucial 
to keep them active and productive in the labour market 
to maintain sufficient labour supply and contain the 
increasing national spending on income support.

Labour market status are affected by many factors, 
among which the influence of health on labour supply has 
attracted more and more attention. Specifically, people 
would have to stop working due to their poor health status 
or frequently take sick leaves while remaining working. It 
is important and necessary to study the effect of health 
status on work exit and absenteeism among the older 
working people for the following two reasons. First, it helps 
policy-makers better understand the impact of health on 
labour market activities and therefore they will be able to 
develop appropriate policies to encourage older working 
people to not only remain active in the labour market but 
also remain productive. Second, it helps policy-makers 
better understand the consequence of poor health, which 
includes not only the higher healthcare expenditures but 
also the productivity losses attributable to work exit and 
absenteeism.

There is a vast literature that demonstrates poor health 
has a significant impact on work exit in the developed 
countries especially among older population. In these 
economic and epidemiological studies, poor health has 
been measured by self-rated health (SRH),5–13 chronic 
diseases such as depression,14 rheumatoid arthritis,15 
diabetes,16 cancer17 and functional limitations.18 Many 
studies have also shown the impact of one specific disease 
on the number of absent workdays among people with 
the disease.19–25 However, worldwide, there are only a few 
studies from the developed countries that measure the 
number of absent workdays in the general population due 
to a lack of data.26–30 Most studies to date have focused 
on either comparing the incremental effects of different 
chronic diseases on absent workdays or estimating the 
incremental productivity loss due to different chronic 
diseases.26–31 Overall, there are few studies analysing 
the effect of health on work exit or absenteeism in the 
developing countries,32 especially among older working 
population.

In addition, most of the previous studies have exam-
ined the static relationship between health and work 
exit. However, the relationship can be a dynamic process. 
Studies have shown that not only the current health 
status but also the previous health status affect deci-
sions concerning work exit.9 10 Therefore, the impact of 
persistently poor health might be different from that of 

recent health deterioration. To fill the literature gap, this 
present paper was to examine the effects of health status 
on work exit and absenteeism among the older working 
population in China. Specifically, we measured the 
impact of previous health status and the change of health 
status over time on work exit and the number of absent 
workdays due to the health problems among the older 
people who were previously working. Our hypotheses 
were: (1) those with poorer previous health status were 
expected to be more likely to exit from work or missed 
more workdays; (2) those with persistently poor health 
were expected to be most likely to exit from work and had 
the highest number of absent workdays.

Methods
Data and study population
The data used in the paper were drawn from the first two 
waves (2011 and 2013) of the China Health and Retire-
ment Longitudinal Study (CHARLS) survey in China. The 
details of the survey can be found in Zhao et al.33 Gener-
ally speaking, CHARLS is designed in the similar way to 
the US Health and Retirement Study as a broad-purposed 
social science and health survey of people aged 45 or 
older and their spouses in China. It is a high-quality survey 
of nationally representative sample of Chinese residents. 
The national baseline survey for CHARLS was conducted 
between June 2011 and March 2012 and the respondents 
are followed every 2 years, using a face-to-face comput-
er-assisted personal interview (CAPI). Samples were 
chosen through multistage probability sampling. In the 
first stage, 150 county-level units were randomly chosen 
with a probability proportional-to-size sampling tech-
nique from a sampling frame containing all county-level 
units with the exception of Tibet. The sample was strat-
ified by region and within region by urban districts or 
rural counties and per capita statistics on gross domestic 
product. The final sample of 150 counties fell within 28 
provinces. After excluding empty or non-resident dwell-
ings, 12 740 households were age-eligible for CHARLS. 
Final CAPI interviews were conducted on 10 257 house-
holds, which included 17 708 individual participants. The 
response rate of the survey was 80.5%. Of the 19.5% rate 
of non-response, 8.8% was due to refusal to respond, 
8.2% to unable to contact sample residents and 2.0% 
to other reasons. The survey contains detailed informa-
tion on individual and household characteristics, such as 
individual demographics, work activities, health condi-
tions, health services utilisation and insurance, physical 
measurements and household income, expenditure and 
assets.

Our study population was based on the CHARLS partic-
ipants who engaged in either agricultural or non-agricul-
ture work or both in 2011 and whose age was between 45 
and 55 years for women or between 45 and 60 years for 
men in 2013 (n=4683). The age restriction was chosen 
according to the legal retirement age typically for those 
who are employed in the urban formal sectors in China. 
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Although retirement age policy does not apply to the 
rural population, for comparison purpose, we chose 
the same age bands for participants who engaged in the 
agricultural job. We further restricted our study sample 
to those without missing data on labour participation 
status and other explanatory variables. As a result, our 
final sample used for analysing the effect of health status 
on work exit was 4332. Among them, 3942 individuals 
were still working in 2013 and eligible for the questions 
on number of absent workdays due to health problems. 
After removing sample with missing value on number of 
absent workdays, 3846 individuals were used for analysing 
the effect of health status on number of absent workdays.

Measures
Measurement of work exit and absenteeism
In the present paper, we measured two outcomes: work 
exit and the number of absent workdays due to health 
problems in 2013. Work exit status was determined by a 
series of questions in CHARLS (see section 1 of the online 
supplementary appendix). An individual was considered 
as ‘working’ if he or she engaged in agricultural work 
(including farming, forestry, fishing and husbandry for 
his or her own family or others) for more than 10 days in 
the past year or worked for at least 1 hour last week (such 
as earning a wage, running their own business and unpaid 
family business work) or was on leave but expected to go 
back or still received salary. Otherwise, an individual was 
considered as ‘not working’. Since our study population 
was the CHARLS participants who were ‘working’ in 2011, 
‘not working’ in 2013 was referred to as work exit.

The number of absent workdays due to health problems 
was measured based on the question, “How many days of 
work did you miss last year due to health problems?” for 
those who were still working in 2013, that is, those who 
engaged in household agricultural work, being employed 
or in non-farm self-employed and unpaid family business.

Measurement of health and other controls
SRH has been used extensively in epidemiological and 
economic studies not only as a measure of population 
health but also as a predictor of mortality, morbidity, 
healthcare utilisation and work exit.5 8 9 12 34–37 To be 
consistent with literature, we used SRH as our main health 
measure. The SRH (5-point Likert scale) in 2011 and 
2013 were categorised into: good (reported good health 
or better than good health), fair (reported fair health) 
and poor (reported poor health or worth than poor 
health), respectively. The change of health status from 
2011 to 2013 was defined by four categories: poor in 2011 
to poor 2013, good/fair 2011 to poor 2013, poor 2011 to 
good/fair 2013, good/fair 2011 to good/fair 2013.

Other detailed health measures were used to construct 
an index of health to address the endogeneity and measure-
ment error issues of the SRH, which was described in the 
Econometric models section. These measures included 
disability condition, number of chronic diseases and 
functional limitations. Other control variables included 

age, education (illiterate, lower than elementary school, 
elementary school graduate and middle school or higher), 
marriage status (married vs not) and monthly house-
hold expenditures on food, utilities, household items, 
clothing, medical care, taxes, etc. The detailed definition 
of the health-related and control variables are presented 
in section 2 of the online supplementary appendix.

Patient and public involvement
There was no public or patient involvement in the devel-
opment of research question, the outcome measures, the 
design or implementation of the study.

Econometric models
There are a number of potential problems with the 
SRH. First, there might exist reverse causality between 
health and labour market status.38 39 To address this, we 
measured the impact of health status before work exit on 
work exit (ie, the impact of health status in 2011 on work 
exit in 2013) to avoid the reverse causality. Second, the 
SRH may also suffer ‘justification bias’, that is, an indi-
vidual could justify his or her work exit by reporting worse 
health status than his or her true health status.40 Third, 
due to individual heterogeneity, the SRH measure might 
not be comparable across respondents which means there 
may also be measurement error problem.

To address the potential endogeneity and measure-
ment error of the SRH, we followed Bound et al9 and used 
the latent variable model, which is analogous to using the 
three detailed health measures (ie, disability condition, 
number of chronic diseases and functional limitations) 
to construct an index of health.9 10 38 Specifically, we used 
ordered Probit model for the SRH in 2011 (‍H11‍) and the 
change of SRH from 2011 to 2013. We carried out the 
full information maximum likelihood estimation method 
using SAS QLIM procedure.41 A number of goodness-of-fit 
measures (including different Pseudo R-squared) for the 
ordered Probit model for the SRH were conducted to 
show how well the three detailed measures predict SRH.

Two different model specifications were used: model I, 
to examine the effect of lagged health status by including 
H11 in the model; model II, to examine the effect of 
change in health status by including the change of SRH 
from 2011 to 2013 in the model. The specific model speci-
fications were presented in section 3 of the online supple-
mentary appendix. All analyses were weighted using the 
individual longitudinal weights provided by CHARLS.42

Similar method was used for absent workdays. We 
employed the Tobit model for the number of absent work-
days and the ordered Probit models for the SRH in 2011 
and the change of SRH. Tobit regression was used for the 
number of absent workdays due to health problems, as its 
value was truncated at zero with a large number of obser-
vations at the zero point.

Considering the gender difference in health and 
labour force participation,5 9 12 the recommendation of 
gender-disaggregated analysis43–45 and the difference in 
population and polices between rural and urban areas 
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mentioned above, we divided our sample into four sepa-
rate groups according to gender and working types in 
2011: female farmers (ie, any agricultural work), female 
non-farmers (non-agricultural work only), male farmers 
and male non-farmers. In addition, we also conducted 
a preliminary analysis by pooling all four groups and 
testing difference with interactions. The model parame-
ters were reported in section 4 of the online supplemen-
tary appendix. It is shown that the impacts of health status 
on work exit marginally differ among the groups. Thus, 
based on both background knowledge and statistical 
testing, we conducted four separate group analyses.

Interpreting estimated health coefficients
It is difficult to interpret the magnitude of the estimated 
health coefficients in Probit model for work exit and 
Tobit model for the number of absent workdays. To help 
the interpretation, we presented the expected probability 
of work exit for each of the four categories of the change 
of health status from 2011 to 2013.46 47 To do this, we first 
assigned all individuals in our datasets to one of the four 
categories, and then calculated the expected probability 
of work exit for each individual using their own levels for 
the control variables (ie, age, education, marriage status 
and expenditures in 2011) and the assigned category of 
the change of health status. Last, we reported the mean 
value of the expected probability of work exit among 
all individuals. For absent workdays, we calculated the 
average expected number of absent workday following 
the same method.

Sensitivity analysis
We conducted all the analyses without using the weights 
and conducted the analyses by including all older farmers 
without applying the age restriction.

Results
Table  1 presents our sample characteristics in 2011 by 
gender and by our four separate working groups: female 
farmers, female non-farmers, male farmers and male 
non-farmers. About 36% of women and 39% of men 
were non-farmers (weighted proportion), that is, engaged 
in non-agricultural work only in 2011. Not surprisingly, 
non-farmers’ education level was much higher than that 
of farmers and men’s education was higher than that 
of women. In terms of SRH, farmers and women had 
poorer SRH than non-farmers and men, respectively. 
Consistently, farmers were more likely to be disabled, 
and suffered from more chronic diseases and functional 
limitations than non-farmers, regardless of gender.

Table 2 presents the percentage of work exit and the 
number of absent workdays in 2013 by gender and work 
type. Overall, about 90% were still working in 2013. 
Regarding each gender and work type group, 18.5% 
of female non-farmers and 12.0% of male non-farmers 
stopped work in 2013, while the percentages for female 
and male farmers were 11.0% and 4.9%, respectively. 

Conditional on keeping working in 2013, for farmers, the 
number of absent workdays was 16.6 days for women and 
15.0 days for men. For non-farmers, the numbers were 
5.6 and 4.9 days for women and men, respectively. Table 2 
also shows possible associations among work exit/absen-
teeism, the SRH in 2011, 2013 and the change of SRH 
from 2011 to 2013. People in poor health status in 2011 
or 2013 had the highest percentage of work exit within 
each gender and work type group except for female 
non-farmers. The recent health deterioration (good/fair 
to poor) and persistently poor health (poor to poor) were 
associated with a higher probability of work exit for both 
females and males but this relationship was not shown 
among non-farmers after further breaking the popula-
tion down by farmers and non-farmers. In terms of absent 
workdays, people in poor health status in 2011 and 2013, 
respectively, or in persistently poor health status over time 
had the largest number of absent workdays across all the 
groups.

Validation of constructed health measure
Table  3 presents a number of goodness-of-fit measures 
(including different Pseudo R-squared) for the ordered 
Probit model for the SRH to show how well the three 
detailed measures predict SRH. Different Pseudo R2s 
were used to indicate how well these health measures 
explain SRH. According to Louviere et al, (p54)48 one 
should not expect to obtain pseudo R2 values as high 
as the R2 commonly obtained in ordinary least squared 
(OLS) regression applications. For instance, values of 
McFadden’s likelihood ratio index (LRI) between 0.2 
and 0.4 indicate extremely good model fits which is 
approximately equivalence to 0.7–0.9 for R2 from OLS 
based on simulations. Therefore, our pseudo R2 values 
(McFadden’s LRI ranged from 0.09 to 0.18) suggested 
that the detailed health measures moderately to strongly 
explained SRHs.

Work exit
Table  4 presents the analytical results of model I for 
the impact of 2-year lagged health only and model II 
for the impact of the change of health status over time. 
Other parameter estimates are presented in section 5 of 
the online supplementary appendix. Results of model I 
showed that farmers in poor health status in 2011 were 
more likely to stop work than those in good health in 
2011 (model parameter 0.655 (p≤0.05) for women and 
model parameter 0.810 (p≤0.01) for men). Results of 
model II showed that people who changed health status 
from poor to poor, good/fair to poor and poor to good/
fair were significantly more likely to exit from work than 
people with persistently good status except for female 
non-farmers. For example, among female farmers, the 
probabilities of work exit were significantly higher for 
those who changed health status from poor to poor 
(model parameter 0.752 (p≤0.01)), good/fair to poor 
(model parameter 0.763 (p≤0.01)) and poor to good/
fair (model parameter 0.415 (p≤0.05)) than those with 
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Table 5  Expected probability of work exit and expected number of absent workdays by 2011 health status

2011 Health status Female (1) Male (2)
Female 
farmers (3)

Female non-
farmers (4) Male farmers (5)

Male non-
farmers (6)

Probability of work exit

 � Poor 0.218 0.122 0.192 0.288 0.123 0.145

 � Fair 0.143 0.077 0.110 0.229 0.048 0.139

 � Good 0.067 0.043 0.064 0.100 0.025 0.091

Number of absent workdays

 � Poor 42.25 54.90 48.34 20.48 57.66 56.51

 � Fair 16.50 18.72 19.25 6.61 21.42 13.04

 � Good 5.68 4.42 6.82 3.12 5.67 1.94

Table 6  Expected probability of work exit and expected number of absent workdays by the change of health status over time

Health status change Female (1) Male (2)
Female 
farmers (3)

Female non-
farmers (4)

Male 
farmers (5)

Male non-
farmers (6)

Probability of work exit

 � Poor–poor 0.288 0.279 0.243 0.322 0.229 0.448

 � Good/fair–poor 0.245 0.199 0.246 0.148 0.182 0.273

 � Poor–good/fair 0.173 0.111 0.151 0.191 0.058 0.347

 � Good/fair–good/fair 0.098 0.048 0.074 0.180 0.024 0.101

Number of absent workdays

 � Poor–poor 55.79 73.22 67.42 11.86 81.04 70.67

 � Good/fair–poor 41.33 46.53 47.61 10.94 56.21 31.56

 � Poor–good/fair 23.13 24.16 22.77 18.57 28.48 17.81

 � Good/fair–good/fair 9.19 8.10 10.68 4.83 9.86 3.66

persistently good health status (the reference group). 
The expected values shown in tables  5 and 6 are more 
helpful in understanding the magnitudes of the effects. 
Across all groups except for female farmers and female 
non-farmers, people with persistently poor health had the 
highest probability of work exit, for example, 0.28 for all 
males with persistently poor health compared with 0.05 
for those with persistently good health. There was then 
a decreasing trend of probability of work exit among 
farmers with health status change from good/fair to poor, 
poor to good/fair and then good to good. However, this 
trend did not hold for non-farmers.

Number of absent workdays due to health problems
Among those who were still working in 2013, the overall 
average number of absent workdays due to health prob-
lems was 12 days (SE=0.63). The average number of 
absent workdays among farmers (16.6 (1.4) for women 
and 15.0 (1.1) for men), much higher than non-farmers 
(5.6 (1.3) and 4.9 (0.9), respectively) (table 2). All older 
working people with poorer health status had signifi-
cantly more number of absent workdays due to health 
problems (tables 4 and 5). When analysing the impact of 
the change of health status over time, the model param-
eters (table  4) and expected values (table  6) showed a 
decreasing trend with persistently poor status leading to 

the largest number of absent workdays, followed by the 
changes from good/fair to poor, from poor to good/fair 
and persistently good/fair. The exception was found in 
female non-farmers.

Sensitivity analyses
The analysis results without using the weights provided 
by CHARLS were consistent with the main analysis results 
considering the weights. In addition, after dropping the 
age restriction for farmers, we observed similar effects 
(in terms of magnitude and significance) of the lagged 
health status and the change of health status over time. 
The detailed results can be found in section 6 of the 
online supplementary appendix.

Discussion
The effect of health status on work exit and absent work-
days among older working people in China has not been 
extensively studied. This present paper fills the gap by 
examining the impact of the 2-year lagged health status 
and the change of health status over time on work exit 
and absent workdays in a representative older working 
population sample in China. We found that the effects 
of health status varied by the two outcomes (ie, work 
exit and absent workdays) as well as by both gender and 

https://dx.doi.org/10.1136/bmjopen-2018-024115
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working types (agricultural work vs non-agricultural 
work). Two-year lagged health status had significant 
effects on work exit among female and male farmers but 
not among non-farmers. In addition, the older workers 
(except female non-farmers) with poor health in either 
2011 or both 2011 and 2013 were significantly more 
likely to exit from work or missed more workdays than 
those with persistently good health over time. Those with 
persistently poor health or recent health deterioration 
incurred the highest probability of work exit and number 
of absent workdays except for female non-farmers.

Many studies have investigated the relationship 
between health and labour force participation or work 
exit among older workers in the developed countries.5–13 
For example, Bound et al investigated the dynamic effects 
of health on labour force behaviour of older workers 
using US data and found that poor health led many older 
workers to withdraw from the labour force.9 In addition, 
respondents whose health declined relatively recently 
were more likely to exit from the labour force than those 
whose health declined earlier.9 Disney et al demonstrated 
that ill health predicted individual retirement behaviour 
among workers aged from 50 until state pension age in 
Britain.10 van den Berg et al showed that poor SRH was 
strongly associated with exit from paid employment due 
to retirement, unemployment or disability among older 
workers in 11 European countries.7 However, there are 
very few such studies in the developing countries. Consis-
tent with findings in literature, our study showed that 
female or male older workers with poor health (without 
further distinguishing farmers and non-farmers) were 
significantly more likely to exit from work. In contrast to 
Bound et al,9 we found that female or male older workers 
with persistently poor health incurred the highest prob-
ability of work exit. The discrepancy might be due to 
different populations, labour force markets and social 
security systems.

Our study revealed the important differences between 
farmers and non-farmers as well as between males and 
females in tables  1 and 2. Farmers generally had worse 
health status than non-farmers. However, the work exit 
rate was lower in farmers than in non-farmers which is 
consistent with previous studies.3 4 49 However, condi-
tional on keeping working in 2013, the number of absent 
workdays for farmers was found to be higher than that 
of non-farmers. One possible explanation is that since 
social security schemes have not been fully implemented 
in rural areas and agricultural income is the main source 
of income for older farmers, they have to continue 
their work to late life. The other possible explanation 
is that poorer health status of farmers compared with 
non-farmers causes them to take more sick leaves while 
remaining working. In addition, we found that health 
status was not a significant factor leading to work exit 
for female non-farmers which suggests that work exit of 
female non-farmers is attributable to factors other than 
health. The improvement in health status only might not 
keep female non-farmers at work.

In our population selection, we restricted to women 
between 45 and 55 years and men between 45 and 60 years 
in 2013 based on the retirement age policy that is applied 
to the urban formal sectors in China. However, this policy 
does not apply to the rural population (ie, those in agri-
cultural work). We therefore conducted sensitivity anal-
yses by including all older working farmers without the 
age restriction. It showed that the effects of health status 
were similar to our main analysis results by applying the 
age restriction and relaxing the age restriction did not 
affect our conclusion on the influence of health status on 
work exit and the number of absent workdays for farmers.

One of our limitations is that when analysing the impact 
on work exit, we did not further distinguish those who were 
not working in 2013 by their work exit routes, for example, 
retirement, disability (due to health reasons) or other 
reasons due to the small sample size for the subgroups. 
We found neither health reasons nor retirement was the 
major reason for the work exit in 2013. Specifically, about 
25% of female farmers and 40% of male farmers were 
not working due to health reasons and these proportions 
went up to 33% and 41%, respectively, if we dropped the 
age restriction. Only 2% of female and male farmers were 
not working due to retirement and the proportions did 
not change much if we dropped the age restriction (2% 
of female farmers and 5% of male farmers). The detailed 
reasons of work exit for different groups can be found in 
section 7 of the online supplementary appendix. The small 
proportion of retirement for farmers was partially due to 
the lack of retirement and pension schemes for rural popu-
lation in China.49 On the other hand, about 5% and 27% of 
female non-farmers and 20% and 8% of male non-farmers 
stopped working due to health reasons and retirement, 
respectively. Therefore, the effects of health status on work 
exit were comparable in the three groups (female farmers, 
male farmers and male non-farmers) because of their 
similar work exit routes. Also, the facts that very few female 
non-farmers stopped working due to health reasons and 
relatively high proportion of female non-farmers stopped 
working due to retirement partially confirm our explana-
tion that work exit of female non-farmers is attributable to 
factors other than health.

In the present study, we only selected working popu-
lation in 2011. People in poor health in 2011 who 
continued working in 2013 might have unobserved char-
acteristics that encouraged them to work. For example, 
they might be in better health status than our health 
measures suggested or had a strong commitment to their 
work.9 Therefore, we may have underestimated the effect 
of health status. However, we were more interested in 
examining the effect of health on the decision whether to 
continue working among the older people who had been 
already in the labour force. Therefore, our study findings 
are more relevant to the policies that attempt to retain 
the existing older working population through improving 
their health.

The proportion of older workers is expected to increase 
among the working population in China, which will 
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be further exacerbated by China’s recent plan to raise 
the official retirement age.50 Our study has important 
policy implications for China and other low-income and 
middle-income countries. Female non-farmers currently 
have earlier legal retirement age than male non-farmers 
and our findings indicate that female non-farmers might 
have to stop working due to the legal retirement age 
requirement instead of health. Therefore, more research 
is needed to investigate whether the legal retirement age 
should be extended for female non-farmers. Since exit 
from labour force is generally not reversible at an older age 
particularly for non-farmers, the priority should be given 
to the policies that better improve the overall workers’ 
health status and improve the work circumstances of 
workers especially with persistently poor health. In addi-
tion, having realised the problem of lacking old-age secu-
rity for the rural elderly, China government launched a 
nationwide, experimental rural social pension plan in 
2009, which is expected to cover 10% of rural regions by 
the end of 2009, about 50% by 2012, and 100% by 2020.51 
However, our and previous findings using the same data 
indicated that the new pension plan did not affect the 
labour supply of rural elderly, as the majority of the 
elderly population sampled continued to work into their 
seventies. Our findings of older farmers taking more sick 
leaves while remaining in the labour force also suggest an 
unproductive rural labour force. It may indicate that the 
new pension plan has not provided enough social security 
for the elderly in rural China or there is a lack of knowl-
edge and awareness of such pension plan. More research 
is needed in the future to explore the reasons why rural 
elderly still keep working under the new pension plan and 
accurately estimate the effect of the new pension plan on 
welfare of rural elderly.

In conclusion, poor 2-year lagged health predicts work 
exit for both male and female farmers, and increases 
the absent work days in all older working population. 
Persistently poor health or recent health deterioration 
over time has detrimental impact on labour market 
in terms of work exit and absenteeism among all older 
Chinese workers except for female non-farmers.
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