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Abstract

This paper explores the interrelation between health changes and employment transitions
among the elderly in rural China. Using the China Health and Retirement Longitudinal
Study, we examine how changes in health are associated with two different state transitions:
continued employment and labor market re-entry. Our results suggest that adverse changes in
self-reported health status and disability are significantly associated with lower probability of
labor market participation: either in the form of continued employment or workforce re-entry.
Significant correlations can also be found between family composition and work transitions.
The simulation we conduct shows that the magnitudes of adjustments in both of the work
transition probabilities are large in response to health changes. There is also some evidence
suggesting that the participation responses of individuals to health shocks are asymmetric. In
addition, we find that the extent to which health changes are linked to employment transitions
varies for individuals with different types of jobs and educational attainments.
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1 Introduction
The link between health and labor market behavior in the context of developed countries has

long been established in the literature1. Many studies find that health is a major determinant

of labor market outcomes, including of older people; though no consensus has been reached on

the magnitude of the health effects. This interrelation between health and labor market behavior

might be different in a developing world. In a less developed country such as China, we expect

health to be a bigger factor, especially rural areas where there is no mandatory retirement age

and people work as long as their health permits.

Benjamin et al. (2003) describes the work pattern of the rural Chinese elderly as “ceaseless

toil”2, which means they keep working in old ages until they are not capable of working any

longer. In developed countries such as U.S., a relatively large decline in labor force participation

exists around age 60 (Blau, 1994). However, in the case of rural China, the employment rate is

substantially more continuous. As highlighted in Figure 1
3, employment rate is 80% for men in

their 60s and it is as high as 40% for those in their 80s. Women demonstrate a similar pattern

with a lower participation rate. Most of these men and women are involved in farming, where

strenuous labor is required. For them, labor supply heavily relies on their health status.

The role of health might be further heightened with the absence of a formal pension system

in rural China. For a long time, old-age support in rural regions has relied on the elderly’s

own labor income and an informal social security arrangement (support from their extended

family)4. However, a large reduction in family size as a result of fertility control policies started

in the 1970s significantly undermines the support elderly would be able to get from their family

when they grow old5. Though a new pension scheme6 has been initiated since 2009 to formally

address the needs of the rural population, the current pension amount7 is too low to guarantee a

1See Currie and Madrian (1999) for a detailed review.
2This is a concept borrowed from Deborah Davis-Friedmann’s 1991 book Long lives: Chinese elderly and the communist revolution.
3Figure 1 shows a smoothing nonparametric bivariate relationship between age and employment rate using the rural resident (hukou)
sample with age range 50-85 from the China Health and Retirement Longitudinal Study (CHARLS) baseline.

4In urban areas where pension system is more established and pension amount is relatively generous, employees can count on their
pension for old-age support. On the contrary, in the rural regions where formal pension system is not well established, the support
from family, especially working age adult children is important. It is even stated in the Constitution that: ...children who have come
of age have the duty to support and assist their parents.

5This is more of an issue in the future, since a majority of the elderly in current China were not affected by the fertility control policies.
6A national rural pension pilot (New Rural Social Pension Scheme) was announced in 2009 and started in late 2009 with an aim to

achieve full geographic coverage no later than 2013 (State Council 2009b).
7The basic pension level is 55 yuan (less than $10) per month, which is below the rural poverty line.
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basic standard of living. Therefore, with the diminishing support from the private safety net and

inadequate public pension, labor income still seems to be the major form of old-age support for

elderly in rural areas and the association between health and labor supply might be strengthened

in this context.

This study contributes to the literature by exploring the dynamics of health changes and

employment transitions in rural China, where the link is yet to be established. Using two waves

of data from the China Health and Retirement Longitudinal Study (CHARLS), we model two sets

of labor market transitions: continued employment and labor force re-entry by those who had

left employment. By relating employment transitions with both lagged and contemporaneous

health, we examine how the elderly respond to changes in their health and the magnitude of its

impact on labor supply behaviors.

Our results align with those documented in the literature. Regarding continued employment

decision, a significant decline in participation is observed for both men and women who reported

poor current general health status or disability. Since lagged health is conditioned, this implies

that the deterioration in health may encourages the elderly to transit out of the workforce. Results

for the re-entry decisions further confirms the role of health changes. We show that not just poor

health, but also declines in health, help explain the elderly’s work transitions, no matter whether

it’s into or out of employment. We also find some effects from baseline biomarkers. Specifically,

men who are undernourished are more likely to exit the workforce. It is the same case for women

with overweight problems.

We also find a strong association between family composition and the elderly’s work deci-

sions. Having adult daughters, especially married ones, is significantly associated with reduced

work participation for both genders. In addition, men and women seem to play different roles in

the upbringings of their grandchildren. Our results indicate that elderly women quit jobs to help

take care of the grandchildren, while elderly men re-enter the workforce to better provide for

their grandchildren. Investigation of demographic and socioeconomic characteristics also reveal

some interesting results. While the elderly respond to the larger amount of land by staying in

the workforce, a decline in the work participation is observed for the elderly who lives in an area

with a higher health insurance reimbursement rate.

Simulations based on the model estimates show that, comparing to a “consistently healthy”
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scenario, experiencing an adverse health change could lead to an 10-15 percentage points re-

duction in continued employment probability. In addition, asymmetry exists between the two

dynamic health-employment associations. Unlike the “ratchet” effect that has been observed

in other studies, labor market re-entrants in rural China are much more sensitive to their health

changes. Our simulations show that, comparing to a “consistently poor health” case, an improve-

ment in health could result in a 11-22 percentage points increase in the labor market re-entry rate.

Simulations also reveal the distinctive importance of family composition in the elderly’s transi-

tion decisions. For those with employment, family’s impact is trivial and health is a much more

critical concern when they decide whether or not to stay employed. For those out of employment,

family is valued as much as health in transitioning into the labor market.

The dynamic association also exists if we restrict the sample to farmers, but none exists for

non-agricultural workers. Furthermore, the extent to which health changes are associated with

employment transitions also vary slightly for individuals with different educational attainments.

However, the difference is very small.

The structure of the paper is as follows. Section 2 briefly reviews related literature on health

and labor market outcomes. Section 3 forms a conceptual framework and empirical specifica-

tions. Section 4 describes the dataset and measurements used for analysis. Results are discussed

in Section 5, followed by conclusion and discussion in Section 6.

2 Health and Labor Market Outcomes
The link between health and labor market outcomes such as labor force participation, hours

of work, and family member’s labor supply has been well documented. Most of the existing

literature focus on the static relationship between health and labor market outcomes. Their

results generally suggest that health is an important determinant in an individual’s, in particular

an elderly’s, labor market behaviors (Anderson and Burkhauser, 1984; Pitt and Rosenzweig, 1986;

Bound, 1991; Dwyer and Mitchell, 1999; Kerkhofs et al., 1999; McGarry 2004; Cai and Kalb, 2006;

Lee and Smith, 2008; Lindeboom and Kerkhofs, 2009).

However, the interrelation between health and labor supply might be better characterized as

a dynamic process8. For instance, using two waves of the HRS data, Blau and Gilleskie (2001)

8See also Au et al. (2005) and Gannon (2005).
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explore this association in a dynamic context by examining the effect of health on the labor force

transitions of older men. They conclude that health is an important determinant of labor force

behavior and has larger impact than other factors such as economic incentives. Some authors go

beyond to incorporate both current and lagged health status in the employment transition model.

Instead of health levels, they model the change in health. For example, utilizing three waves of the

HRS data, Bound et al. (1999) focus exclusively on individuals employed at wave 2 and specify

four employment alternatives9 to examine their movements out of the labor market. By including

three waves of health conditions, they are able to distinguish the effects of persistently poor health

from those of health declines. Their results demonstrate that not only poor health, but declines in

health, help explain senior people’s retirement behaviors. Following Bound et al. (1999), Disney

et al. (2006) use the data from British Household Panel Survey and take one step further to

examine the effects of health changes on transitions both in and out of economic activity. Their

conclusions align with Bound et al. (1999) in that, adverse health changes predict individual

retirement behavior among workers between age 50 and state pension age10. In addition, there

is evidence showing a ”ratchet” effect, where compared to health improvement, deterioration in

health has a slightly larger impact on transition probabilities.

However, as with the literature focusing on static analysis, the dynamic studies agree that

health change is important in the elderly’s employment transition but have not reached consensus

on the magnitude of the effect. The differences in estimated health impacts may result from the

distinctive ways used to identify this interrelation, among which the two major issues are the

health measures used and the endogeneity of health.

As mentioned in Currie and Madrian (1999), the concept of health is not directly observable

and is remarkably difficult to measure11. A large fraction of literature rely on subjective health

measures, among which the most widely used one is the self-reported general health status

(GHS). Several studies suggest that GHS is a very good indicator of health since it well predicts

subsequent morbidity and mortality (Thomas and Frankenberg, 2000). However, suspicions are

raised about the self-reported measures, since there is a lack of comparability across individuals

9The four different labor market statuses are: employed at the same job, employed at a new job, apply for disability insurance (DI),
and retirement (neither employed nor apply for DI).

10At the time it was 65 for men and 60 for women.
11It has also long been pointed out by Anderson and Burkhauser (1984) that effects from health on labor force participation are very

sensitive to the health measures used. One of the reasons that health is difficult to measure is because of its multidimensionality.
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without the existence of an established metric to refer to. In addition, they may suffer from justi-

fication bias where individuals use bad health as an excuse for exiting the labor force (Anderson

and Burkhauser, 1985; Bazzoli, 1985; Bound, 1991). In this sense, objective health measures12 that

are less prone to the measurement errors discussed above are favored by some researchers (See

Luft, 1975; Bartel and Taubman, 1979).

Intertwined with the concerns of health measures is the endogeneity problem of health. Endo-

geneity may arise if health and work affect each other simultaneously. In addition, the existence

of unobserved characteristics might exacerbate the endogeneity issue by affecting both health

and labor supply.

To tackle the endogeneity problem, most studies adopt an instrumental variable approach in

which they use objective health measures to instrument for subjective ones (Stern, 1989; Kreider,

1996; Dwyer and Mitchell, 1999). In Bound et al. (1999), observed health is treated as a noisy

indicator of true health. They utilize all the available exogenous information, including detailed

objective health measures such as functional limitations in all three waves, to instrument for GHS,

so as to construct a time-varying health index. Therefore, with one health index in each wave for

each individual, the authors are able to capture the ”health shock” and identify its impact on the

elderly’s employment transitions. This approach has the merit that it directly addresses the en-

dogeneity of health; however, it requires strong identification assumptions, that objective health

measures are exogenous13. In addition, since health is multi-dimensional and different aspects of

health are likely to have different effects on individual’s labor supply behaviors, a single health

index may not be adequate to capture all the impacts14. This has also been confirmed in Blau and

Gilleskie (2001). Their results indicate that both health limitations and GHS have strong effects

on labor force transitions. Moreover, the fit of the model further improves when more objective

health measures such as difficulties with Activities of Daily Living (ADLs) and specific chronic

health conditions are added to the specification.

Studies regarding the linkage between health and labor market behaviors in developing world

are comparatively limited, partly due to the lack of comprehensive longitudinal household sur-

12For instance, presence of chronic/acute conditions, functional limitations, disability and utilization of medical care.
13This strategy can be useful if self-reported health has measurement error uncorrelated with any measurement error in objective

health.
14Strauss and Thomas (1998) suggest that multiple health measures should be used when examining this type of linkage between

health and labor market outcomes.
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veys15 (See Pitt and Rosenzweig, 1986; Strauss, 1986; Strauss and Thomas, 1994; Strauss and

Thomas, 1998 for reviews of the development literature). As countries differ in various aspects,

particularly levels of economic development, health care services and social security system, the

interrelation between health and employment might be different in developing countries such as

China.

Attempts have been made by several researchers to investigate this relationship in the context

of China, mostly for rural areas where there is no mandatory retirement and people work as long

as their health permits. Benjamin et al. (2003) document a ceaseless toil working pattern for the

elderly in rural regions using three waves of the China Health and Nutrition Survey (CHNS).

They re-cast the pattern into a labor supply model and focus on the role of age and deteriorating

health16. Their results indicate that health only plays a small observable role in explaining the

declining labor supply over the life cycle, though it was critically significant. The role of health

is further confirmed in Pang et al. (2004)17. By illustrating the factors that might facilitate a rural

elderly’s work decision, they find that individuals with moderate or severe illness are more likely

to exit the labor force. This association is also observed in Giles et al. (2011) where they show

a very pronounced relationship between health status (as measured by ADLs) with the elderly’s

labor force participation using the CHARLS Pilot Survey.

Unfortunately, the dynamic linkage between health and work remain mostly unexplored in

this context. As social policies in China relating to both work and health are undergoing exten-

sive changes, a thorough understanding of the dynamics between these two factors is essential.

Therefore, this study tries to fill in the gap and examine the interrelation between health changes

and employment transitions for the elderly in rural China.

15In contrast to the literature from developed countries, a large amount of evidence from the developing world are from quasi-
experiments. In addition, due to lack of longitudinal survey data, health measures are usually limited. Unlike studies based on
industrialized countries that tend to use self-reported health, functional limitations, medical conditions and utilization of medical
care as the health measure; studies focusing on developing areas usually chose nutritional status. Though nutritional status such as
height and weight are informative. They only represent one dimension of health. Since health is multi-dimensional, a broader set of
indicators are needed in order to thoroughly understand the linkage between health and labor market behaviors. However, as more
household surveys in developing countries are emerging, it is currently possible to utilize more comprehensive health measures to
examine the link and even to explore the dynamics between health changes and employment transitions.

16In their approach, they use physical functioning index to instrument for GHS. The physical functioning index is constructed from a
series of questions from the CHNS. Answers to these questions reflect the difficulties for specific functions associated with hearing,
eyesight, use of arms, legs, etc.. A single index is created in Benjamin et al. (2003) to distill the responses.

17Pang et al. (2004) use a data set of 1,199 households they collected in 2000 from a randomly selected, nearly nationally representative
sample of 60 villages in 6 provinces.
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3 Model

3.1 Conceptual Framework

To explore the interrelation between health dynamics and labor supply, it is useful to start

with a single individual household production model. Assume that each individual solves an

inter-temporal utility maximization problem which involves a discount factor δ (0< δ <1), con-

sumption C, labor supply L18, health H∗, observable characteristics X, environmental factors η,

as well as unobserved characteristics ξ:

maxU = Et

T

∑
t=0

δtut(Ct, 1 − Lt, H∗
t ; Xt, ηt, ξt) (1)

subject to a life-time budget constraint:

(pc
0C∗

0 + pn
0 N0) +

T

∑
t=1

pc
t C∗

t + pn
t Nt

t
∏

m=1
(1 + rm)

= (w0L0 + y0) +
T

∑
t=1

wtLt + yt
t

∏
m=1

(1 + rm)

(2)

where r represents the real rate of interest, w is wage19, y represents non-labor income, pc and

pn are prices for non-health related consumption C∗20 and health inputs N respectively.

To incorporate health dynamics into the model, we follow Grossman (1972) and specify a

health production function where health depends on one-period lagged health H∗
t−1

21, current

health inputs Nt, contemporaneous labor supply Lt, a set of individual and family characteristics

Xt, health environment elements ηt, and unobserved factors µt.

H∗
t = H(H∗

t−1, Nt, Lt, Xt, ηt, µt) (3)

Assume that life-time utility is additively separable between time period and utility function

in each period is quasi-concave and increases in consumption, leisure and health. Therefore, the

18Total time endowment is normalized to 1 and leisure is represented by 1 − L.
19Wage function is assumed as follows: wt = w(H∗

t , H∗
t−1, Xt, et)

20Total consumption C is the sum of non-health related consumption C∗ and health related consumption N.
21Originally, health production equation is specified as H∗

t = H(Nt, Nt−1, ..., N0; Lt, Lt−1..., L0; Xt; ηt; µt). For simplicity, we assume that
one-period lagged health is sufficient to incorporate the past information from health inputs and labor supply (Grossman, 1972).
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optimal dynamic conditional labor supply can be derived as:

Lt = L(H∗
t , H∗

t−1, w(H∗
t , H∗

t−1, Xt, et), Xt, ηt, yt, εt) (4)

3.2 Empirical Specification

It would be ideal if all the factors in Equation (4) could be considered when evaluating the

interrelation between health and labor supply. Unfortunately, since most elderly in rural China

work on their own farms, no wage is observable. In addition, no non-labor income will be

directly controlled for in our specification. For rural elderly, non-labor income mostly consists

of transfers and asset accumulation. The former one is undoubtedly endogenous and we try to

control for it by including the family composition, which is a significant source of transfer. The

latter one is rare. For the elderly working on the farm, land is notably their most important asset.

However, under the current land tenure system, the ownership of the land belongs to the state

and the collective, and farmers only have use rights over the land allocated to them. Therefore,

no wealth accumulation is possible through land in such an arrangement22. However, the amount

of leased land is still a non-negligible factor in the elderly’s labor supply decisions and will be

included in our specifications.

In addition, unlike the seniors in developed countries who may choose between a number of

employment alternatives, the exit routes for the elderly in rural China are limited: either work or

not work. We thus denote Lk
it as a binary variable indicating an individual i’s employment status

at time t, conditional on being in employment state k at time t − 1 and Lk∗
it as its latent value.

Lk
it =


1 (= employed) i f Lk∗

it > 0

0 (= nonemployed) i f Lk∗
it ≤ 0

k = 0, 1 (5)

With all the adjustments, following equation (4), the latent value Lk∗
it is assumed to be approxi-

mated as a function of current health H∗
it, lagged health H∗

i,t−1, a set of individual demographic

characteristics, socioeconomic status, and family structures Xi
23, age function f (agei), province

22Benjamin et al. (2003) mention that if the elderly in China can accumulate land, then they might use it to directly support themselves,
or to encourage inter-generational transfers from their children. However, under the current land tenure system, this is impossible
and it makes the elderly in rural areas particularly ill-prepared for growing old.

23Since most of these characteristics are time-invariant (individual characteristics such as gender, education) and that time-variant
characteristics (individual characteristics such as marital status, family composition and the district they live in) rarely change over
the two-year period of time, we use baseline values for all these variables.
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fixed effects24 ηm and other unobserved factors ε it
25.

Lk∗
it = H∗

itβ
k
0 + H∗

i,t−1βk
1 + Xiβ

k
2 + f k(agei) + ηk

m + εk
it k = 0, 1 (6)

For the simplicity of interpretation, this transition equation can also be written in the form of

baseline health and health changes: Lk∗
it = (H∗

it − H∗
i,t−1)βk

0 + H∗
i,t−1(βk

1 + βk
0) + Xiβ

k
2 + f k(agei) +

ηk
m + ε

kj
it . In this case, the original coefficient of the current health indicator βk

0 is now the coef-

ficient of the health change in our new specification, while the summation of the coefficients of

both current and lagged health in the original equation βk
0 + βk

1 is the lagged health coefficient in

the new specification.

With the simplified employment alternatives, we thus focus on two sets of employment tran-

sitions. For individuals who were employed in the previous period, we examine the probability

of staying employed in the next wave. For individuals who were not employed in the prior

period, we examine the probability of re-entering the labor market26.

It should be noted that for either set of the employment transitions, the model is specified

for a selected sample. Suppose a person with poor health works in the previous wave and then

continues to work in the next period, it could be that he/she has a preference for work regardless

of his/her health condition, or perhaps he/she cannot afford retirement, thus has no choice but

stay working in poor health. Failure to account for this potential self-selection process might

attenuate the effect of health changes on employment transitions. To tackle this problem, we

jointly estimate a reduced form equation modeling the working status of the individual in the

previous wave, allowing for correlation of the error terms between the transition and previous

wave employment equations. Let Li,t−1 denotes an individual’s employment status in period

t − 1 and L∗
i,t−1 as its latent value.

24The reason that province dummies are used instead of community/county dummies is that, an extremely high proportion of elderly
in rural regions are still working. If we control for the community/county fixed effect, a large number of communities/counties
will be dropped due to collinearity because all the respondents in these communities/counties are employed. However, we do test
a specification controlling for county-level characteristics such as distance to the nearest health facility, distance to the nearest bus
station, and per capita income. Results are similar.

25The probability of transiting from employment state k in period t − 1 to j in period t, conditional on H and X, is given by P(Lk∗
it >

0) =
∫ H∗

it βk
0+H∗

i,t−1 βk
1+Xi βk

2+ f k(agei)+ηk
m+εk

it
−∞ φ(v)dv, where φ(v) is the standard normal density φ(z) = (2π)−1/2exp(−z2/2).

26We differentiate two different state transitions assuming that the factors we consider may have distinctive effects on these two
processes. However, we also estimate a fixed effects model which takes account of individual fixed heterogeneity but assumes a
similar process. Results show that for individuals who transit between labor market states, there is a significant link between health
changes and changes in employment status.
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Li,t−1 =


1 (= employed) i f L∗

i,t−1 > 0

0 (= nonemployed) i f L∗
i,t−1 ≤ 0

f or continued employment decision (7)

Li,t−1 =


1 (= nonemployed) i f L∗

i,t−1 ≤ 0

0 (= employed) i f L∗
i,t−1 > 0

f or labor market re − entry decision (8)

The latent value L∗
i,t−1 is determined by the same decision process as in the employment transition

model. The equation is specified as follows27:

L∗
i,t−1 = H∗

i,t−1α1 + Xiα2 + f (agei) + ηm + εi,t−1 (9)

Our approach resembles Bound et al. (1999) in that we also examine the interrelation between

health and work decision in a dynamic context. By including both contemporaneous and lagged

health, we try to examine the impact of health changes on an individual’s transitions, both out of

and into employment. However, instead of using a continuous health index, we include a broad

set of health measures to account for multi-dimensionality. Since suitable instruments are diffi-

cult to obtain and inappropriate instrument variables may lead to a substantial bias (wooldridge,

2010), we do not attempt any IV approach. Certainly we are aware that the random measure-

ment errors in these health indicators will attenuate the estimated health effects; however, the

inherent endogeneity in health measures tend to exaggerate the coefficients. Thus the biases

are in opposite direction (Bound, 1991). However, one needs to be cautious in interpreting the

estimated effects from each health change. With regard to the potential unobserved factors, var-

ious individual and family characteristics have been controlled for. Moreover, province fixed

effects are incorporated to account for factors such as provincial level price, health-related infras-

tructure and environment. These aspects may simultaneously affect residents’ health and their

employment decisions.

27H∗
i,t−2 is omitted because currently we only have two waves of data for analysis.
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Full information maximum likelihood (FIML) method is used to jointly estimate the equa-

tions. It is assumed that the error terms from the employment transition equation and the initial

employment status equation follow a standard bivariate normal distribution with a correlation

coefficient ρ. Identification of the coefficients and the correlation ρ relies on the non-linearity of

the model28.

As to this point, we focus on the effects from health and health changes on work participation

and employment transitions. To further explore the health effects on labor supply intensity, we

estimate another specification on hours of work. To illustrate the model, changes in working

hours from period t − 1 to period t, ∆Yt, is assumed to be a linear function of contemporaneous

health, lagged health, individual and family characteristics, age function, province fixed effects

and an unobserved error term:

∆Yit = H∗
itγ0 + H∗

i,t−1γ1 + Xiγ2 + f (agei) + ηm + ζit (10)

Since the differences in hours between periods takes into account the selection in the prior wave,

the estimation procedure employs OLS regression with a full non-selected sample, regardless of

an individual’s initial work status.

4 Data and Measurement

4.1 Data

4.1.1 China Health and Retirement Longitudinal Study (CHARLS)

The data used for analysis comes from the first two waves of the Chinese Health and Re-

tirement Longitudinal Study (CHARLS). The CHARLS is a study modeled after the Health and

Retirement Survey (HRS) and focuses on the mid-aged and elderly aged 45 or over in China29.

The sample in the dataset is nationally representative30 and is chosen through multi-stage proba-

bility sampling31. It covers 28 provinces, 150 counties/districts, 450 villages/urban communities,

across the country. The first wave, CHARLS national baseline, was fielded between June 2011

28We also estimate the models utilizing both the non-linearity property and exclusion restrictions such as number of male siblings,
number of female siblings, father’s education and mother’s education. Results are similar.

29Institutionalized mid-aged and elderly are not sampled, but wave 1 respondents who later enter into an institution will be followed.
30Tibet is excluded.
31More details can be found in Zhao et al. (2014).
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and March 2012. It contains 17, 708 individuals in 10, 257 households, among which more than

70% of the respondents are rural (rural hukou32). The second wave was fielded in 2013. It contains

18, 648 individuals, among which 15, 684 are respondents from the 2011 baseline sample.

The study consists of an individual survey, a household survey and a community survey. It

includes detailed information about individuals’ work and health information, which allows for

an in-depth analysis of respondents’ labor supply behaviors.

4.1.2 Sample

Since we focus on the mid-aged and elderly in rural China and intend to examine how

changes in health affect their employment transitions, the analysis sample is restricted to re-

spondents with rural hukou registration, who were 50 to 90 at the baseline survey and were

interviewed in both waves. This leaves us 9, 000 observations.

4.2 Measurement of Labor Market Behavior

Employment Transition: Before measuring an individual‘s employment transition, we first need

to define their employment status in each wave. Individuals are considered as employed if they

were still working at the time of the survey. Work is defined as including: (1) Engaging in

agricultural work (including farming, forestry, fishing, and husbandry for own family or others)

for more than 10 days in the past year; (2) Earning a wage, running a business or participating

in unpaid family business for at least one hour last week (own housework and voluntary work

are not included); (3) Having a job but being temporarily laid-off, or on sick leave, or in job

training, but expecting to go back to this job at a definite time in the future or within 6 months.

Respondents who reported not working and planned to stay out of the labor force are considered

as not working33. It can be seen from Table 1 that overall, 74% of the mid-aged and elderly

in our sample are characterized as employed at the baseline, among which men has a higher

participation rate (82%) than women (67%). The percentage of respondents who were employed

in the second wave is slightly lower (70%) with the same pattern that men has a relatively higher

participation rate (77%) than women (63%). We measure two sets of employment transitions

32Hukou status is classified according to an individual‘s registration status. If his/her registration status is non-agriculture, then he/she
is classified as urban residents; if his/her registration status is agriculture, then he/she is classified as rural residents.

33Individuals who were not working when the survey took place but were searching for new jobs during the past month are considered
as not employed (only several individuals fall into this category). Those who have never worked during their lifetime are not included
in the analysis.
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(See Table 2 for transition matrices). For respondents employed at the baseline, we model their

transition as either stay employed or become non-employed in wave 2. Similarly, for respondents

not employed at the baseline, their employment transitions are modeled as either stay non-

employed or enter employment in the second wave.

Change in Annual Work Hours: To measure the intensity of mid-aged and elderly’s labor supply,

annual work hours are constructed for respondents who were employed34. The annual work

hours35 are calculated as the summation of all the work hours, including in main jobs and side

jobs. Mean of the annual work hours for those who were employed at the baseline is around

1, 728. Similar to the declining pattern of employment rate, the conditional annual work hours in

wave 2, as well, is lower than that in the baseline36.

4.3 Measurement of Health

The concept of health is multi-dimensional, which makes it hard to measure. Currie and

Madrian (1999) summarize eight categories of the types of measures37 in the social science lit-

erature. Indicators of each category has its own advantage as well as limitation. They reflect

different kinds of information, which may have distinctive impacts on an individual’s labor mar-

ket behaviors38. Due to this multi-dimensionality, Strauss and Thomas (1998) argue that it is

useful to examine several indicators simultaneously. Therefore, in the following analysis, we in-

clude five dimensions of health to investigate how changes in these different health aspects affect

elderly’s employment transition dynamics.

General Health Status (GHS): In the CHARLS, GHS is rated on a scale of 5: 1=very good,

2=good, 3=fair, 4= poor, 5=very poor. A binary measure is created as =1 if reported poor or very

34Basically there are in total five categories of jobs: farming, employed farming, self-employed (non-farming), employed (non-farming),
and family business helpers. Most of the respondents hold one job; however, a small portion of them hold a side job other than the
main one. They can mostly often be characterized as taking farming as a main job, while doing some small business or employment
work as a side job.

35Respondents were asked ”How many months did you work on [...] in the past year?”, ”How many days did you work in [...] per
week on average during a normal work month in the past year?”, and ”How many hours did you usually work in [...] per day
during a normal work day in the past year?”. We construct the annual work hours for each job and then add them together if he/she
has more than one job.

36Partly because of aging by 2 years.
37Among which are seven types of health outcome measures: (1) self-reported health status; (2) whether there are health limitations

on the ability to work; (3) whether there are other functional limitations such as ADLs problems; (4) the presence of chronic and
acute conditions; (5) clinical assessments of such things as mental health or alcoholism; (6) nutritional status; (7) expected or future
mortality. One thing needs to be noticed is that, there are many other measures and dimensions such as biomarkers that are not
mentioned in this study.

38For instance, GHS might be an overall assessment of the individuals work capacity, while a ADLs/IADLs indicator is a reflection
of a respondents disability level. Stature may mirror a persons childhood nutritional status that affects subsequent labor market
outcomes, while depressive symptoms reflect ones psychological welfare which may affect work absence and productivity.
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poor health; =0 if reported fair, good or very good health. About 1/3 of the sample reported

poor or very poor health status at the baseline. The fraction of women reporting poor health is

larger than men.

Disability: The disability measure is defined as the presence of any impairment in any of the

ADLs/IADLs39. Respondents are defined as disabled if they cannot do at least one of those tasks

or if they have great difficulty and need help from others in performing them. The prevalence

rate for disability is around 32% in the sample. This percentage is higher for women than for

men.

Depressive Symptoms: CES-D is used as an indicator of individual’s depressive symptoms. In

the questionnaire40, respondents were asked to rate how they have felt and behaved during the

past week on a four-scale metric: rarely or none of the time (less than 1 day), some or little

of the time (1-2 days), occasionally or a moderate amount of the time (3-4 days) or most or all

of the time (5-7 days). The CES-D scores41 range from 0 to 30 with higher scores representing

higher levels of depressive symptoms. We use 10 and above as a cutoff point for high depressive

symptoms (Andresen et al., 1994). More than 30% of the sample is above this threshold. As

with the other health measures, women seem to be at disadvantage with nearly 40% have high

depressive symptoms, while about 20% of men have scores equal or over 10.

Biomarkers: We include four biomarker indicators: lower leg length, hypertension, overweight

and undernourished. In the previous literature which use anthropometric measurements as

health indicators, height is commonly used as a measure of adult health. However, height of

the older individuals may be contaminated by height shrinkage from aging, which is a negative

function of socioeconomic characteristics (Huang et al., 2013). To address this issue, I follow

Huang et al. (2013) and use lower leg length to predict pre-shrinkage height (See also Chumlea

et al., 1985; Zhang et al., 1998). Since lower leg length is positively correlated with attained adult

39Difficulties which are expected to last less than three months are excluded. In the health status module, respondents were asked
the following questions: Because of health and memory problems, do you have any difficulty with dressing, bathing or showering,
eating, getting into or out of bed, using the toilet, or controlling urination and defecation? Do you have any difficulty with doing
household chores, preparing hot meals, shopping for groceries, managing your money or taking medications?

40There is a ten question version of the Center for Epidemiologic Studies Depression Scale (CES-D). CES-D questions in the question-
naire are as follows: DC009 I was bothered by things that don’t usually bother me; DC010 I had trouble keeping my mind on what
I was doing; DC011 I felt depressed. DC012 I felt everything I did was an effort; DC013 I felt hopeful about the future; DC014 I felt
fearful; DC015 My sleep was restless; DC016 I was happy; DC017 I felt lonely. DC018 I could not get going.

41Following Radloff (1977), CES-D scores (0-30) are constructed as follows: for each negative symptom, if the respondent chooses
rarely, then value 0 is assigned; if he/she chooses most or all of the time, then value 3 is assigned. For positive symptoms, the
pattern is reversed.
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height and does not shrink as people age, we use it instead of measured height. Hypertension

is measured according to the standard definition of the World Health Organization (WHO); it

equals 1 if the mean systolic blood pressure (SBP) is 140 mm Hg or greater or if the mean dias-

tolic blood pressure (DBP) is 90 mm Hg or greater42. In addition, respondents who report being

diagnosed with hypertension by a doctor are also regarded as being hypertensive. Undernour-

ished is defined as a BMI smaller than 18.5 while overweight is defined as a BMI greater than 25.

Both of the measures follow the standard definitions of the WHO.

Parental Longevity: Two variables are constructed here: whether the respondent has a living

biological father and whether the respondent has a living biological mother. Since the respon-

dents in our sample are all aged 50 or over, the age range of their parents should be around 70

or higher. Needless to say, it is a positive indicator of health if parents of individuals have lived

to these ages. If there is intergenerational transmission between parental health and their older

adult children’s health, then this healthiness of the parents will affect the health of the respon-

dents (Kim et al., 2014). The sample shows that among the parents of the elderly respondents,

mothers are much more likely to be alive at the time of the survey. This is partly because mothers

tend to be younger than fathers and partly because female old age mortality is lower than men’s.

The possibility of having a living father or mother is similar for both men and women.

In the model, health changes are mainly captured by changes in GHS, disability and de-

pressive symptoms between two waves. Since biomarkers is only available from the baseline

survey and there is little variation in the two parental longevity variables, we construct them

only utilizing the information from the baseline.

4.4 Covariates

We include a set of individual and household characteristics, including age, education, mar-

ital status, per capital household expenditure (PCE), the amount of leased land and the median

county-level health insurance reimbursement rate. One-year interval age dummies43 are used to

better capture its non-linear effect. Since rural elderly on average have low educational attain-

ments, three education groups are constructed: illiterate (reference group), have some primary

education, and have some secondary education. As one can see, more than 1/3 of the sample are

42In the CHARLS, blood pressure of each respondent is measured three times and the mean of the measurements is used.
43The upper group contains respondents aged 80 or over.
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illiterate and only 19% of the respondents have ever received secondary education. One thing to

notice is the large gender difference, where more than half of women are illiterate while the rate

for men is 18%. Marital status indicator is a binary variable which takes value 1 if married or

cohabited, 0 otherwise44.

As indicated in the literature, economic variables also have a non-negligible effect on elderly’s

labor supply behaviors. Individuals with higher income may transit out of the labor force at a

relatively earlier age, but still has the financial ability to support themselves. However, individ-

uals with low income may have to work as long as they can for old-age support. In this sense,

the economic condition may play an even more critical role in rural China, where formal pen-

sion is almost absent and old-age support heavily relies on labor income. Since in developing

countries, expenditure can be measured with less noise and provides a better measure of welfare

than income, we include the baseline per capita household expenditure (PCE) as an indicator for

economic conditions (Strauss and Thomas, 1998). As the majority of the elderly in rural China

are involved in farming, we also control for the amount of land leased by each household45.

Though farmers are only entitled to the use rights of lands and therefore not able to accumulate

them, the amount of land leased is still a critical factor in the elderly’s labor supply decisions.

Since lands that are not being actively cultivated might be subject to redistribution, rural elderly

with a larger amount of leased land has the incentive to stay working. Summary statistics show

that on average rural residents in our sample have 13.87 mu of land46.

In examining the interrelation between health changes and employment transitions, we might

expect some effects from health insurance. However, in rural China, most of the residents are

covered by the New Cooperative Medical Scheme (NCMS) and there is rarely any variation in

their health insurance status47. Therefore, We try to capture the potential impact by controlling

for county-level health insurance reimbursement rate48 at the baseline. Summary statistics show

that the average reimbursement rate for inpatient care is 25%.

Family Composition: In addition to individual and household characteristics, family mem-

44The counterpart includes never married, separated, divorced and widowed.
45One advantage of using the land measure is that the amount of leased land is exogenous. Though Giles and Mu (2014) mention that

the amount of land may affect people’s propensity to migrate.
46mu is the unit of land area. One mu equals to about 0.16 acre.
47In our sample, 95% of the respondents are covered by NCMS.
48Since NCMS usually does not cover the cost of outpatient visits, we only include health insurance reimbursement rate for inpatient

visits.
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bers may affect the elderly’s employment status and subsequent transition. Therefore, a set

of family composition are included in the analysis as well. These family composition in-

clude: Number of Adult Sons49, Number of Adult Daughters, Number of Non-adult Sons and

Number of Non-adult Daughters. Grandchildren might also be a concern for some seniors in

the sample when they decide whether or not to spend more time taking care of their grandchil-

dren. It would be ideal if we can differentiate grandchildren that are of the age that must be

taken care of (for example, under 6 years old) and grandchildren that are older. However, due to

the limited information, we only include a variable indicating whether they have a grandchild in

the family.

5 Results

5.1 Health Changes and Employment Transitions

Estimation results from the dynamic interrelation between health changes and employment

transitions for individuals employed at the baseline are shown in Table 3 (Regression results for

initial employment status are in Table A1). Results for men and women are separately estimated

since their responses might be different50. A significant decline in work participation is observed

for both genders who report poor contemporaneous health or disability in the latest wave when

lagged health is conditioned. This lends support to the hypothesis that the deterioration in

health matters in one’s labor force transitions. Even though, conditional on the contemporane-

ous health, lagged health does not seem explain the elderly’s work transitions. Lagged health is

important when we examine its relationship with work transition in a “change equation”, where

we re-write the original transition equation in the form of lagged health and health changes51. As

mentioned in the previous section, in the “change equation”, the coefficient of the lagged health

indicators are in fact βk
1 + βk

0 from the original transition equation. According to Table 3, for both

men and women, coefficients of the lagged GHS and lagged disability are negative. In addition,

our test results of the summation of the coefficients of the lagged and current GHS/disability

49For this set of measures, we only account for children that are alive at the time of the survey. Adult children are those over 25 years
old. Non-adult children are those between age 15-25.

50As can be seen from the summary statistics table, health and employment patterns for men and women differ.
51Lk∗

it = (H∗
it − H∗

i,t−1)βk
0 + H∗

i,t−1(βk
1 + βk

0) + Xi β
k
2 + f k(agei) + ηk

m + ε
kj
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are significant52. It confirms that not only baseline health, but also health changes, are signif-

icantly associated the elderly’s employment decision as whether to stay employed or exit the

workforce. As for the other baseline health indicators, usually we expect individuals with higher

stature (longer leg length in this case) will be more likely to stay employed. However, for rural

elderly women, it is the opposite. One possibility might be that these women have accumulated

enough wealth through laboring in the past, and therefore tend to “retire” earlier. Or perhaps

these women married into higher income households and thus do not have to work at old ages.

Regarding the other biomarkers, men who are undernourished are more likely to exit the work-

force; as for women with overweight problems. Hypertension, with a relative high prevalence

among this group, however, does not seem to be related to the elderly’s labor market transitions.

As mentioned in the previous section, having a living parent at old ages might be an indicator

of genetic healthiness and of good health behaviors. On the other hand, the presence of living

parents may also affect an individual’s employment behavior through the family support mecha-

nism. The support provided to the parents can be in the form of money or time. For men, having

a living father is positively correlated with continued employment, which could be a combined

impact of intergenerational transmission of health and necessary financial support for their par-

ent, though the effects are not significant. For women, the impacts of having a living father and

mother are slightly different. Similar to men, the presence of a living father is positively associ-

ated with continued employment. However, evidence from having a living mother indicates that

daughter’s role of a care-taker may have dominated the other effects.

One thing to notice is that the correlation between the error terms of the employment transi-

tion equation and the initial working status equation is around 0.6 and 0.2 for men and women

respectively. This may indicates that there could be unobserved factors such as work preference

which lead elderly to be employed in the first place and stay working in the subsequent periods.

However, Wald tests of the independence of baseline participation equation and transition equa-

tion fail to reject the hypothesis, which means there might not be selection into employment at

the beginning. Simple probit estimations based on selected sample (individuals employed at the

baseline) are presented in the appendix (Table A6). Results are similar to FIML estimations that

52Take the second specification as an example, if the transition equation is translated into the form with baseline health and health
changes, the the coefficient of the lagged GHS is −0.586 for men and −0.410 for women. Similarly, the coefficient of the lagged
disability is −0.379 for men and −0.210 for women. P-values of the significance tests are exhibited at the bottom of Table 3.
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take account of the baseline selection.

In addition to evaluating the interplay between health changes and employment withdrawal,

we also examine elderly’s labor market re-entry decision for those who were not employed at the

baseline. Results are presented in Table 4. Similarly a decline in labor force re-entry is observed

for men and women who report poor contemporaneous health or/and those with disability.

No significnt correlation is found between lagged health variables and re-entry decisions when

current health is controlled for. However, tests of the summations of lagged GHS and current

GHS for both men and women are significant, which further confirms that not only lagged health,

but also the changes in health, that associate with the elderly’s employment transition, no matter

the decision is to transit into or out of the labor market.

If the hypothesis about the positive correlation between the error terms of the initial em-

ployment status and the subsequent employment holds, then one should expect to see negative

correlation between the error terms in the case of labor market re-entry decision. It is indeed

negative for women; however, it is not significant. For elderly men, the correlation between the

error terms is positive and significant53. One possible explanation for the positive correlation be-

tween non-participation at the baseline and labor market re-entry in the following wave is that,

the previous exits are mostly temporary. Therefore, strong motivations may exist for individuals

to resume their work, especially in a case where the previous withdrawal was due to health issue

and health has restored in the subsequent period of time.

5.2 Family Composition and Employment Transitions

In the discussion above, we focus on the associations between health changes and the elderly’s

employment transitions. However, in a society where filial piety is highly valued, the potential

impact from family may be non-negligible. In rural regions where public pension is almost

absent and family support has long been in place as a safety-net, most middle-aged and elderly

people still consider children as a main form of old-age support54.

We differentiate between adult and non-adult sons and daughters and also include an indi-

cator for the presence of grandchild in the specification in Table 3 (Column 2 and 4). In rural

53Simple probit estimation based on individuals non-employed at the baseline are in the appendix (Table A7).
54In CHARLS baseline, respondents were asked: whom do they think they can rely on for old-age support? Among children, savings,

pensions, commercial pension insurance and others, more than 80% of elderly in rural China chose children.
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regions where son preference used to prevail and people traditionally rely on sons for old-age

support, originally we expect that the effects will be from sons. However, results show that for

men and women employed at the baseline, having an adult daughter in the family is significantly

associated with lower probability of continued employment. No correlation has been found from

sons or non-adult daughters. It could be possible that the elderly in rural China still mainly

receive support from their sons; however, as living expenses increase, the financial support from

adult sons may not be enough to support both parents. Men and women, with or without adult

sons, continue to work as they are physically able to55. In this sense, the role of adult daughters

in both men and women’s employment transitions seem reasonable. The additional support from

adult daughters may facilitate the elderly’s “retirement”56.

Further differentiation of the family members according to their marital status is specified to

examine in more detail where the effects may come from. Results in Table 3 column 3 and 6

show a general pattern: for both men and women, having a married child seems to be positively

associated with workforce withdrawal, while having a non-married child is positively correlated

with continued employment. The effects from adult daughters continue to be significant and

it is mostly observed from the married ones. This is consistent with the previous result and to

some extent may indicate that part of the support to the elderly people could come from their

sons-in-law. We also find a negative association between non-married adult sons and women’s

continued employment. In addition, women with grandchildren are significantly less likely to

keep working. It could be possible that they discontinue their employment to help taking care of

their grandchildren when the parents of the grandchildren are out working, which is common in

the rural areas.

For those who were already out of the labor market at the baseline, re-entry decision is also

to some extent affected by their family composition. As can be seen in Table 4, men with adult

daughters are less likely to re-enter the workforce. We also find that for both men and women,

having a non-adult daughter is significantly positively associated with subsequent employment.

55Results from the baseline estimation shows that fathers’ participation decision is not related with their family composition. On the
contrary, mothers with adult daughters are significantly less likely to be working at the baseline. However, it seems that mothers are
more likely to work at the baseline if they have non-adult sons in the family.

56One possible explanation for the significant negative coefficient of Number of Adult Daughter could be that elderly may drop out
of the labor force in order to help take care of their daughters’ children. We examine this possibility by re-estimating the model with
an interaction term between Number of Adult Daughter and Grandchildren. Results show that the coefficient of the interaction
term is not significant, therefore this possibility is ruled out.
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Results that further differentiate the family members according to their marital status exhibit a

similar pattern as that in the continued employment decision. Specifically, men with married

adult daughters are less likely to re-enter the workforce. However, they tend to start work again

if they have non-married non-adult daughters. The presence of a grandchild has a different

impact on the elderly’s workforce re-entry decisions. Previously we observe that women with

grandchildren are more likely to exit the workforce. However, for women who were already out

of employment, whether or not having a grandchild does not affect their work choices. On the

contrary, for male elderly, the presence of a grandchild significantly increases their probability of

reemployment. This may indicate different roles of male and female elderly in the upbringings of

their grandchildren. Elderly women quit their jobs to help take care of the grandchildren, while

elderly men re-enter the workforce to better provide for their grandchildren.

5.3 The Impacts of Demographic and Socioeconomic Characteristics

In addition to health changes and family composition, effects from demographic and socioe-

conomic characteristics have been examined. The educational attainment of the mid-aged and

elderly in rural China is low, with more than a third are illiterate and less than 20% have ever

received any secondary education (Table 1). It also seems to be irrelevant in senior people’s em-

ployment transitions, either out of or into the economic activity. As can be seen in Table 3 and 4,

the coefficients of the primary and secondary education dummies are almost never significant57.

Being married, however, is positively correlated with seniors’ continued employment. The fact

that being married is also positively associated with higher probability of work participation at

the baseline suggests that married couple may have a larger family to support, thus may need to

stay working. It may also reflect a positive selection effect where healthier individuals are more

likely to get married in the first place and stay employed when they grow old. As for the labor

market re-entry decision, however, marriage does not seem to be much related.

In a developing society such as rural China, the effect from economic aspect is mixed. Higher

PCE in wave 1 is significantly associated with a lower probability of continuing employment

for senior males. This to some extent captures an income effect on labor supply. For senior

females, the association between PCE and employment transition is also negative, though small

57Joint test of the two education categories show no significance as well.
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and insignificant. Regarding the land, we find that for both genders, a larger amount of leased

land is positively associated with their continued employment probability. This might result from

the incentive that inactively cultivated farmland could be redistributed to other households. It

is also likely that labor demand is higher if they have more land. When it comes to the labor

market re-entry decision, we do not find much impact from PCE or leased land. It seems that

once the elderly are out of employment, economic resource is not a concern when they decide

whether or not to re-enter the labor market.

As for the health insurance aspect, we find that higher reimbursement rate is significantly

correlated with lower probability of continued employment. It is possible that for the elderly who

lives in a county with a relatively generous health scheme, the economic burden of health service

cost could be reduced to some extent. Therefore, they may not need to keep working at old ages

to pay for the existing/future inpatient care services, which is a large cost to them once it occurs58.

Health insurance may also affect the elderly’s labor supply in an indirect way. Counties with a

higher reimbursement rate are generally wealthy and more economically developed. Residents

of those counties may have other forms of old-age support in addition to labor income, thus

leading to a decline in the probability of continued employment.

5.4 Simulations

5.4.1 Simulation Effects of Health Changes

As to this point, we only know about the direction of the associations between factors of inter-

est and employment transitions. The interpretation of the magnitude of the estimated coefficients

is difficult. Therefore, simulations have been conducted based on the estimates to further our un-

derstanding of the interrelations between health changes, family composition and elderly’s work

transitions59. Since the health changes in our model are captured by changes in three health

dimensions: GHS, disability and depressive symptoms, the variations of health in the following

scenarios will only focus on these variables while original values of the other two dimensions of

58According to Lei and et al. (2015), half of the respondents in CHARLS baseline have out-of-pocket (OOP) expenditures for inpatient
care payments that equals to 20% of PCE. About 20% of respondents have OOP expenditures greater than 40% of their PCE.

59It is also interesting to investigate the simulated effects on employment transition from pure aging. However, growing old is always
accompanied by deterioration in health and it is almost impossible to disentangle the impact from these two aspects. We try to
approximate the effect from pure aging by assuming that all the factors are held constant (including health variables) and the only
thing that changes is respondents’ age. We simulate the conditional probability of continued employment and labor force re-entry
separately for men and women with respect to one-year and five-year increase in age. Results (not presented) imply that pure aging
may have very limited impact on elderly’s employment transitions, especially compared to those from health changes.
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health are applied. Regarding each employment transition process, we simulate the employment

probability conditional on the work status at the baseline for each observation and then take the

simple average. Results are presented in Table 5 and Table 6.

We first simulate the effects from health changes based on the estimates separately for men

and women from the second specification in Table 3, under the counterfactual assumptions that

(1) all the individuals in the sample are in good health at both waves60; (2) all the respondents

were in good health at the baseline but experienced a negative change in all three health di-

mensions in wave 2; (3) everyone was in good health at the first wave but one of the conditions

deteriorated in the second wave.

In the “ideal health” case where everyone is consistently healthy, 92% of senior males and

87% of senior females will continue to work conditional on being employed in the previous

wave. Suppose the previous assumption holds where all the individuals are in good health

at the beginning, but then experience a negative health change in the subsequent period. In

this case, both of the probabilities of staying employed for men and women reduce to 77%. Men

respond more strongly than women. Specifically, compared to the “ideal health” case, the decline

of the probability of continued employment is 15 percentage points for men, while for women, it

is about 10 percentage points.

Simulation results for each of the involving health indicators are consistent with the con-

clusions in Section 6.1. For both men and women, the largest source of decline in continued

employment probability comes from the current GHS. It alone leads to an 7-8 percentage point

decrease in the probability of staying employed. The second largest impact comes from the

current disability measure, which causes 3-4 percentage point decline in the continued working

probability.

We next simulate the conditional probabilities of labor market re-entry for elderly who were

not employed at the baseline. Assumptions are slightly altered. Where in the first scenario,

individuals are in consistently poor health at both waves. In this setting, 10%-20% of men and

women will re-enter economic activities among those not employed at the baseline. However,

if health is assumed to improve in the subsequent wave, then there will be a large increase in

re-entry rate for both genders. Results in Table 5A suggest that re-entry rate for men will be 32%,

60This is a scenario where all the individuals reported good GHS, no disability and low depressive symptom in both waves.
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which is a 22 percentage points increase compared to the ”bad health” scenario. For women, the

increase is 11 percentage points. Simulation for each of the binary health indicators show that

for men, improvement in GHS leads to a 12 percentage points increase in the participation rate.

For women, amelioration in GHS and disability are both important factors in encouraging them

to re-enter the workforce, leading to an increase of 4 and 14 percentage points, respectively.

Previous literature has discussed the asymmetry of participation response of individuals to

changes in health. In general it suggests that the association between health deterioration and

labor force exits is different from the association between health improvement and labor market

re-entry. Moreover, it seems that a ”ratchet” effect exists where larger health improvements are

needed to encourage reemployment (Disney et al., 2006). In the case of rural China, asymmetry

is also observed between the two dynamic associations61, at least for men. However, unlike the

”ratchet” effect that has been observed in other studies, male labor market re-entrants in rural

China seem to be much more sensitive to their health changes. One of the possible reasons could

be that for most re-entrants, labor force withdrawals from the previous period are temporary,

perhaps due to health deterioration. For these individuals with strong motivations to work, as

soon as their health restore, they would transit into the labor market. In addition, the fact that

a majority of the elderly in the rural areas has to rely on their labor income for old-age support

may also be an encouraging factor for them to return to work.

5.4.2 Simulation Effects of Family Composition

The employment transition probability has also been simulated with respect to changes in

the elderly’s family composition. Using the estimates of second specification in Table 3, first

we assume that no individual has any child or grandchild. This results in a conditional prob-

ability based on having been working at the baseline to be 92% and 89%, for men and women

respectively (Table 6A). Then we calculated the likelihood assuming that each of the respondents

has an adult son/an adult daughter/a non-adult son/a non-adult daughter/a grandchild, the

change of continued employment rate is small, especially for men, where most of the changes are

less than 1 percentage point. The changes of re-entry probability brought by variations of family

members are larger (Table 6B). Compared to a childless scenario, there is a 7 percentage points

61The asymmetry is also one of the reasons that fixed effects model, which imposes strong restrictions on the dynamic structure and
does not differentiate between types of state transitions, is not used for analysis in this paper.
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increase in workforce re-entry rate for men with an adult daughter. We also find that increase in

re-entry rate is as high as 8-13 percentage points for men and women with a non-adult daughter

respectively. In addition, there is a 9 percentage points increase in the probability of labor market

re-entry for men with a grandchild.

In sum, it seems that family composition has different weights when the rural elderly make

their work transitions. For those employed, family impact is trivial and health is a much more

critical concern when they decide whether or not to stay employed. For those out of employment,

both health and family are important factors in transitioning into the labor market.

5.5 Health Changes and Annual Work Hours

Results examining the association between health changes and changes in the intensity of the

elderly’s labor supply are presented in Table 7. Poor current GHS is observed to be significantly

correlated with decreasing annual work hours for both men and women. When controlling for

baseline health, individuals who report adverse current GHS on average work about 200 hours

fewer than those in good GHS. For men, our results show that declines in GHS help explains

the reduction in annual hours. For women, it seems that both lagged GHS and changes in GHS

are significantly correlated with few hours of work. Unlike the previous results where current

disability measure is found to be an important factor in employment transitions, it does not seem

to affect elderly’s working hours. No effect has been detected from other health indicators either;

however, the presence of parents are still significantly correlated with women’s working hours.

Women on average work 180 more hours if their fathers are still alive; however, their working

hours reduce drastically if their mothers are alive. The correlation between family composition

and changes in work hours is not significant.

5.6 Heterogeneity

5.6.1 Agricultural Workers v.s. Non-agricultural Workers

A majority of the rural elderly are agricultural workers; however, there is also a small fraction

of individuals not involved in farming62. It is interesting to investigate whether labor market

transitions differ between these two groups63 in response to health changes. For agricultural
62Only around 7% of respondents in our sample are purely involved in non-agricultural activities.
63A respondent is categorized as an agricultural work or non-agricultural work based on his/her baseline job. If he/she only involves

in farming (either on his/her own farm or works on the others’ farms), the respondent is regarded as an agricultural worker. If
he/she does not work on the farm at all at the baseline, we categorize them as non-agricultural workers.
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workers, we examine the link between health and work separately for men and women. For non-

agricultural workers, we pool the male and female sample since their observations are limited.

The patterns for agricultural workers shown in Table A3 are similar as before. For both men

and women, we find that deterioration in health, especially GHS or/and disability, is significantly

associated with reduced probability of continued employment. On the contrary, for individuals

who are only involved in non-farming activities, changes in health do not seem to impose a

constraint on them. Though an initial poor health level is significantly correlated with lower

work participation (Table A4). The different responses between farmers and non-farmers might

be explained by their job characteristics. In rural China, most of the non-farmers make a living by

managing a small business or as an employed worker. Generally, their jobs are not as physically

demanding as working on the farm, therefore a deterioration in health may not necessarily cause

them to quit the jobs. On the other hand, these jobs may not be as flexible as farming, and they

would not consider about transit out of the workforce as long as their health condition allows

them to keep working.

5.6.2 Interactions of Health with Education

As a group with low educational attainment, education level does not seem to be relevant

when the elderly in rural China make their employment transitions. Though no direct impact

from education has been found, it is possible that education affect elderly’s labor market behav-

iors in an indirect way, for instance, through its impact on health changes. To investigate this

possibility, a new specification with interaction terms of education and health has been estimated.

To simplify the interpretation, instead of using education categories, we construct an indicator

measuring years of education. This variable is then de-meaned and interacted with all the health

indicators. The interacted coefficients tell us the effects of mean of education.

Results are shown in Table A5, where the first two columns are estimations for continued

employment and last two columns for labor market re-entry. The interaction coefficients are

jointly significant for both men and women in their labor market transitions: either out of or into

employment. However, the interaction coefficients are small compared to the un-interacted coeffi-

cients. In addition, the interacted health coefficients show the same pattern as before. Therefore,

it indicates that men and women with different educational levels may respond differently in
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their labor supply decisions with respect to health changes; however, the difference is very small.

6 Conclusion and Discussion
This paper explores the interrelation between health changes and employment transitions of

elderly in rural China. Using two waves of data from CHARLS, we study two labor market

transitions. For individuals employed at the baseline, the association between health changes

and the probability of continued employment is modeled; while for individuals who were non-

employed in the first wave, we examine their labor market re-entry decision in response to health

changes. Since there is possible selection in the first year, employment status at the baseline is

controlled for.

The results are similar to those documented in the literature regarding developed countries;

for individuals employed at the baseline, a significant decline in labor force participation is

observed for both men and women who reported poor current GHS or those with disability in

the latest wave when lagged health indicators are conditioned. We show that not just poor health,

but also declines in health, explain the elderly’s employment transitions. Results regarding the

labor market re-entrants are similar. We also find some effects from baseline biomarkers. It seems

that men are more likely to exit the workforce if they are undernourished, while this is the same

case for women who are overweight.

In rural regions where strong son preference used to prevail, associations between fam-

ily members and probability of continued employment, however, are mainly reflected in adult

daughters, especially married ones. We also observe a significant correlation between the pres-

ence of a grandchild and the elderly’s labor supply behaviors, where men and women seem to

play different roles. Examination of other covariates also reveal some interesting links. For in-

stance, both genders are more likely to stay working if they have a large amount of leased land.

In addition, we also find that the elderly are significantly more likely to exit the workforce if they

live in a region with a higher health insurance reimbursement rate.

Simulations based on the estimates further our understanding of the dynamic associations.

Compared to the “consistently healthy” case where all the individuals are assumed to be in

good health at both waves, experiencing an adverse health change leads to a decline of 10-15

percentage points in the probability of continued employment. The adjustment of labor market
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re-entry probability in response to health changes is even stronger. Compared to the “consistently

poor health” case, improvement in health could result in a 11-22 percentage points increase in

participation rate for those initially non-employed.

Similar patterns can be found when we examine the associations between health changes

and changes in annual working hours. In addition, when disaggregating the sample by types of

job, the previous associations exist for agricultural workers. The extent to which health changes

are associated with employment transitions differ slightly for individuals with distinctive educa-

tional attainments; however, the difference is small.

The high proportion of working elderly and the existence of a strong dynamic association

between health and work imply that remaining in good health status or improving health is ex-

tremely important for this group, especially when pension is not adequate for old-age support

and the elderly heavily rely on labor and self-employment income for a living. However, this

interrelation might be henceforth subject to change. Future cohorts of Chinese elderly will have

fewer adult children to reply upon. In addition, since health insurance and pension schemes are

related to both the rural population’s health and labor supply, changes in these social policies

may alter the current associations between health and employment transitions. With extensive

changes undergoing in both the newly implemented medical insurance and pension scheme in

rural regions of China, it remains to be seen how the relationship between health and employ-

ment will evolve in the future.
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Panel A Whole Sample Men Women

wv1: % Employed 0.74 0.82 0.67
wv1: Annual Work Hours (conditional) 1728.98 1877.66 1556.41
wv2: % Employed 0.70 0.77 0.63
wv2: Annual Work Hours (conditional) 1594.51 1741.62 1427.09

Panel B Whole Sample Men Women
Health Measures

wv1: poor GHS 0.32 0.27 0.36
wv1: Disability 0.32 0.26 0.38
wv1: Depressive Symptoms 0.37 0.29 0.44
wv1: Limb length (cm) 47.77 49.64 46.03
wv1: Hypertension 0.32 0.31 0.34
wv1: Overweight 0.26 0.19 0.33
wv1: Undernourished 0.09 0.08 0.09
wv1: Father is alive 0.09 0.09 0.10
wv1: Mother is alive 0.19 0.18 0.20

Demographic & 

Socioeconomic 

Characteristics 

wv1: Age 63.95 63.91 63.99
wv1: Educ_Illiterate 0.37 0.18 0.56
wv1: Educ_Primary 0.44 0.53 0.34
wv1: Educ_Secondary 0.19 0.29 0.10
wv1: Married 0.87 0.91 0.82
wv1: log PCE 8.27 8.29 8.25
wv1: Leased Land (mu ) 13.87 14.12 13.63
wv1: County-Level Health Insurance 

Reimbursement Rate
0.25 0.25 0.25

Family 

Composition

wv1: # of Adult Sons (>25 yrs) 1.44 1.33 1.53
wv1: # of Non-Adult Sons (15-25 yrs) 0.14 0.16 0.11
wv1: # of Adult Daughters (>25 yrs) 1.25 1.16 1.34
wv1: # of Non-Adult Daughters (15-25 yrs) 0.12 0.14 0.10
wv1: Whether has grandchild 0.83 0.06 0.05

Note: Summary statistics at the baseline. Age range is 50-90.

Table 1. Summary Statistics 
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Table 2. Employment Transitions Matrices 

Men   wv2: Employed wv2: Non-employed 

        

  wv1: Employed 71.49% 10.11% 

  wv1: Non-employed 5.05% 13.35% 

        

Women   wv2: Employed wv2: Non-employed 

        

  wv1: Employed 55.45% 12.02% 

  wv1: Non-employed 7.89% 24.64% 

        

Note: Age range is 50-90. Sample is limited to respondents with non-missing work status information at wave 1 and wave 2. 
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Table 3. Continued Employment Decision among Respondents Employed at the Baseline 

  Employment Transition (=1 Stay Employment; =0 Non-employment ) 

  Men   Women 

Health Changes               

    w1: poor GHS -0.187 -0.182 -0.199   -0.069 -0.066 -0.054 

  [0.1164] [0.1285] [0.1358]   [0.0763] [0.0724] [0.0733] 

    w2: poor GHS -0.393*** -0.404*** -0.401***   -0.341*** -0.344*** -0.349*** 

  [0.0930] [0.1020] [0.1083]   [0.0591] [0.0613] [0.0615] 

    w1: Disability -0.133 -0.115 -0.129   -0.061 -0.063 -0.056 

  [0.1278] [0.1327] [0.1398]   [0.0895] [0.0923] [0.0924] 

    w2: Disability -0.266*** -0.264*** -0.259***   -0.149* -0.147* -0.151* 

  [0.0940] [0.0955] [0.0995]   [0.0776] [0.0798] [0.0792] 

    w1: CESD>=10 0.190** 0.197** 0.176**   0.122 0.117 0.122 

  [0.0902] [0.0904] [0.0884]   [0.0972] [0.0993] [0.0977] 

    w2: CESD>=10 -0.088 -0.087 -0.095   0.046 0.057 0.060 

  [0.0855] [0.0843] [0.0806]   [0.0777] [0.0793] [0.0809] 

Baseline Health Indicators               

    w1: Limb Length -0.007 -0.007 -0.009   -0.019 -0.019 -0.020 

  [0.0120] [0.0123] [0.0123]   [0.0126] [0.0130] [0.0131] 

    w1: Hypertension -0.067 -0.069 -0.071   -0.095 -0.103 -0.104 

  [0.0665] [0.0654] [0.0598]   [0.0886] [0.0908] [0.0914] 

    w1: Overweight -0.101 -0.083 -0.085   -0.168** -0.168** -0.169*** 

  [0.1125] [0.1208] [0.1203]   [0.0677] [0.0671] [0.0650] 

    w1: Undernourished -0.319*** -0.327*** -0.337***   0.121 0.120 0.113 

  [0.1055] [0.1064] [0.1055]   [0.1326] [0.1319] [0.1324] 

    w1: Father Alive 0.130 0.144 0.149   0.446*** 0.445*** 0.446*** 

  [0.1650] [0.1678] [0.1689]   [0.1588] [0.1592] [0.1625] 

    w1: Mother Alive 0.000 -0.009 -0.000   -0.186*** -0.189*** -0.185*** 

  [0.0990] [0.0971] [0.1003]   [0.0692] [0.0688] [0.0715] 

Socioeconomic Characteristics               

    Educ_Primary 0.050 0.059 0.050   -0.019 -0.033 -0.031 

  [0.1121] [0.1209] [0.1219]   [0.0901] [0.0898] [0.0918] 

    Educ_Secondary -0.138 -0.122 -0.147   0.254* 0.217 0.213 

  [0.1360] [0.1440] [0.1377]   [0.1483] [0.1568] [0.1538] 

    Married 0.276*** 0.286*** 0.286***   0.216** 0.224** 0.215** 

  [0.1047] [0.1048] [0.1056]   [0.1060] [0.1064] [0.1058] 

    logPCE -0.127*** -0.125*** -0.129***   -0.007 -0.015 -0.013 

  [0.0446] [0.0444] [0.0444]   [0.0765] [0.0770] [0.0754] 

    Land Leased 0.001*** 0.001*** 0.001***   0.001* 0.001* 0.001* 

  [0.0003] [0.0003] [0.0003]   [0.0006] [0.0006] [0.0006] 

    HI Reimbursement Rate -0.370* -0.382* -0.387*   -0.582*** -0.608*** -0.604*** 

  [0.1977] [0.1976] [0.2056]   [0.1932] [0.1870] [0.1899] 
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Family Composition               

    # of Adult Sons   0.004       -0.058   

    [0.0472]       [0.0436]   

    # of Non-adult Sons   -0.002       0.004   

    [0.1033]       [0.0993]   

    # of Adult Daughters   -0.076**       -0.048*   

    [0.0382]       [0.0289]   

    # of Non-adult Daughters   0.111       0.206   

    [0.1357]       [0.1286]   

    # of Married Adult Sons     -0.012       -0.042 

      [0.0527]       [0.0463] 

    # of Married Non-adult Sons     -0.176       -0.101 

      [0.1366]       [0.1474] 

    # of Married Adult Daughters     -0.082**       -0.053* 

      [0.0370]       [0.0287] 

    # of Married Non-adult Daughters     -0.026       0.252 

      [0.1823]       [0.2092] 

    # of Non-married Adult Sons     0.017       -0.129** 

      [0.0844]       [0.0530] 

    # of Non-married Non-adult Sons     0.068       0.040 

      [0.1132]       [0.1026] 

    # of Non-married Adult Daughters     0.011       0.108 

      [0.1070]       [0.1177] 

    # of Non-married Non-adult                                                                                  0.211       0.174 

    Daughters     [0.1440]       [0.1549] 
                

    Whether has Grandchild   -0.166 -0.088     -0.176** -0.180** 

    [0.1141] [0.1266]     [0.0755] [0.0790] 

                

N  2,789 2,789 2,789   2,983 2,983 2,983 

Mean 0.900 0.900 0.900   0.840 0.840 0.840 

rho 0.600 0.570 0.590   0.160 0.190 0.140 

P_value: rho 0.187 0.258 0.273   0.608 0.531 0.631 

P_value: All Health 0.000 0.000 0.000   0.000 0.000 0.000 

P_value: Lagged Health 0.003 0.003 0.001   0.000 0.000 0.000 

P_value: Current Health 0.000 0.000 0.000   0.000 0.000 0.000 

P_value: poor GHS ß1+ß0=0 0.000 0.000 0.000  0.000 0.000 0.000 

P_value: Disability ß1+ß0=0 0.000 0.000 0.000  0.005 0.008 0.014 

P_value: CESD>=10 ß1+ß0=0 0.212 0.164 0.307   0.069 0.065 0.048 

Note: FIML estimation of employment transition for individuals employed at the baseline. Sample is limited to rural residents 
(hukou) with age range [50-90] at the baseline. Other covariates include age dummies, provincial fixed effects and urban/rural 
residency. Standard errors are in the parenthesis. Standard errors are robust and clustered at provincial level. *** p<0.01, ** 
p<0.05, * p<0.1.  

 



37 
 

Table 4. Labor Force Re-entry Decision among Respondents Not Employed at the Baseline 

 
Employment Transition  

(=1 Re-enter Employment; =0 Stay Non-employment ) 

 Men  Women 

Health Changes              

    w1: poor GHS -0.313 -0.264 -0.257  -0.147 -0.074 -0.064 

 [0.2086] [0.2145] [0.2067]  [0.3635] [0.3872] [1.6087] 

    w2: poor GHS -0.624*** -0.666*** -0.644***  -0.157 -0.167 -0.173 

 [0.2332] [0.2366] [0.2270]  [0.1427] [0.1409] [0.1617] 

    w1: Disability -0.083 -0.096 -0.118  -0.134 -0.128 -0.092 

 [0.2391] [0.2125] [0.2071]  [0.3073] [0.3628] [1.1856] 

    w2: Disability -0.481** -0.418* -0.391*  -0.466* -0.496** -0.510 

 [0.2232] [0.2217] [0.2268]  [0.2450] [0.2217] [0.3706] 

    w1: CESD>=10 -0.302 -0.277 -0.258  -0.170 -0.192 -0.215 

 [0.1975] [0.1807] [0.1817]  [0.2097] [0.1873] [0.3620] 

    w2: CESD>=10 0.092 0.062 0.070  0.254* 0.278* 0.226 

 [0.2332] [0.2100] [0.2073]  [0.1543] [0.1611] [0.2126] 

Baseline Health Indicators        

    w1: Limb Length -0.054** -0.059** -0.060**  0.040* 0.041 0.046 

 [0.0255] [0.0271] [0.0261]  [0.0233] [0.0274] [0.0577] 

    w1: Hypertension -0.129 -0.142 -0.136  0.115 0.145 0.153 

 [0.1728] [0.1669] [0.1684]  [0.1295] [0.1377] [0.3089] 

    w1: Overweight -0.438** -0.349* -0.366**  -0.334 -0.329 -0.330 

 [0.1761] [0.1877] [0.1772]  [0.2460] [0.2726] [0.9920] 

    w1: Undernourished 0.224 0.172 0.097  -0.149 -0.153 -0.215 

 [0.3117] [0.3082] [0.3274]  [0.2380] [0.2288] [0.2441] 

    w1: Father Alive 0.277 0.538* 0.566*  0.252 0.240 0.206 

 [0.3049] [0.2965] [0.3229]  [0.3347] [0.3125] [0.7615] 

    w1: Mother Alive 0.230 0.148 0.119  -0.037 -0.004 0.020 

 [0.3331] [0.3451] [0.3550]  [0.1728] [0.1966] [0.2188] 

Socioeconomic Characteristics        

     Educ_Primary 0.267 0.195 0.177  -0.058 -0.042 -0.028 

 [0.2185] [0.2037] [0.2001]  [0.2434] [0.2573] [0.8177] 

    Educ_Secondary -0.142 -0.164 -0.140  0.010 -0.021 0.007 

 [0.3001] [0.2979] [0.2875]  [0.3401] [0.3624] [1.3134] 

    Married 0.248 0.383* 0.383*  0.098 0.086 0.070 

 [0.1956] [0.2288] [0.2185]  [0.2967] [0.3681] [1.3267] 

    logPCE -0.082 -0.055 -0.063  -0.133 -0.121 -0.125 

 [0.0773] [0.0817] [0.0843]  [0.0960] [0.1248] [0.5496] 

    Land Leased 0.000 0.000 0.000  -0.000 -0.000 -0.000 

 [0.0004] [0.0004] [0.0004]  [0.0007] [0.0008] [0.0034] 

    HI Reimbursement Rate 0.434 0.230 0.090  -0.145 -0.143 -0.084 

 [0.4829] [0.4960] [0.4959]  [0.3580] [0.4315] [0.4008] 
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Family Composition        

    # of Adult Sons  -0.140    0.019  

  [0.1005]    [0.0768]  

    # of Non-adult Sons  0.285    -0.212  

  [0.2623]    [0.5009]  

    # of Adult Daughters  -0.201**    -0.071  

  [0.0963]    [0.0905]  

    # of Non-adult Daughters  0.331*    0.433*  

  [0.1821]    [0.2444]  

    # of Married Adult Sons   -0.138    -0.016 

   [0.0969]    [0.2761] 

    # of Married Non-adult Sons   0.531    -1.320 

   [0.6077]    [1.0164] 

    # of Married Adult Daughters   -0.231**    -0.075 

   [0.0953]    [0.2919] 

    # of Married Non-adult Daughters   -0.101    0.513 

   [0.3861]    [0.5630] 

    # of Non-married Adult Sons   -0.090    0.252 

   [0.2214]    [0.2145] 

    # of Non-married Non-adult Sons   0.330    0.088 

   [0.2911]    [1.6374] 

    # of Non-married Adult Daughters   0.022    0.053 

   [0.2840]    [0.4793] 

    # of Non-married Non-adult    0.616**    0.334 

    Daughters   [0.3061]    [0.7492] 

        

    Whether has Grandchild  0.457* 0.481*   0.065 0.090 

  [0.2642] [0.2704]   [0.3444] [0.9162] 

        

N  2,887 2,887 2,887  2,987 2,987 2,987 

Mean 0.370 0.370 0.370  0.300 0.300 0.300 

rho 0.500 0.570 0.550  -0.360 -0.270 -0.140 

P_value: rho 0.122 0.046 0.037  0.807 0.876 0.984 

P_value: All Health 0.000 0.000 0.000  0.000 0.000 0.000 

P_value: Lagged Health 0.002 0.060 0.048  0.001 0.480 0.542 

P_value: Current Health 0.002 0.003 0.004  0.145 0.051 0.498 

P_value: poor GHS ß1+ß0=0 0.006 0.006 0.006  0.308 0.483 0.876 

P_value: Disability ß1+ß0=0 0.058 0.087 0.086  0.003 0.015 0.485 

P_value: CESD>=10 ß1+ß0=0 0.396 0.349 0.433   0.701 0.674 0.969 

Note: FIML estimation of employment transition for individuals not employed at the baseline. Sample is limited to rural 
residents (hukou) with age range [50-90] at the baseline. Other covariates include age dummies, provincial fixed effects and 
urban/rural residency. Standard errors are in the parenthesis. Standard errors are robust and clustered at provincial level. *** 
p<0.01, ** p<0.05, * p<0.1.  
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From Employment in wv1 From Employment in wv1

To Employment in wv2 Difference To Employment in wv2 Difference

predicted P(empl in wv2 conditional on empl in wv1) 0.8958 0.8430

predicted P(empl in wv1) 0.8874 0.8142

Simulations

"Ideal Health"  P(empl in wv2 conditional on empl in wv1) 0.9215 0.8672

"Ideal Health"  P(empl in wv1) 0.9239 0.8563

Experiencing Adverse Health Shock  0.7672 -0.1543 0.7660 -0.1011

w2: poor GHS 0.8525 -0.0689 0.7899 -0.0773

w2: Disability 0.8799 -0.0416 0.8370 -0.0301
w2: CESD>=10 0.9091 -0.0123 0.8777 0.0106

From Non-employment in wv1 From Non-employment in wv1

To Employment in wv2 Difference To Employment in wv2 Difference

predicted P(empl in wv2 conditional on non-empl in wv1)) 0.3634 0.2970

predicted P(non-empl in wv1) 0.2800 0.3722

Simulations

"Bad Health" P(empl in wv2  conditional on non-empl in wv1)) 0.1045 0.1973

"Bad Health" P(non-empl in wv1) 0.4147 0.4661

Improvement in Health 0.3200 0.2154 0.3041 0.1068

w2: poor GHS 0.2287 0.1241 0.2405 0.0433

w2: Disability 0.1749 0.0704 0.3390 0.1418
w2: CESD>=10 0.0962 -0.0083 0.1366 -0.0607

Note: Simulated probability of labor force re-entry in response to health changes for individuals not employed at the baseline. Simulations are based on estimates of the second 

specification in Table 4 and Table A2.  

Table 5A. Simulated Likelihood of Continued Employment w.r.t. Health Changes

Men Women

Note: Simulated probability of continued employment in response to health changes for individuals employed at the baseline. Simulations are based on estimates of the second 

specification in Table 3 and Table A1.  

Table 5B. Simulated Likelihood of Labor Force Re-entry w.r.t. Health Changes

Men Women
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From Employment in wv1 From Employment in wv1

To Employment in wv2 Difference To Employment in wv2 Difference

predicted P(empl in wv2 conditional on empl in wv1) 0.8958 0.8430

predicted P(empl in wv1) 0.8874 0.8142

"No Child"  P(empl in wv2 conditional on empl in wv1) 0.9222 0.8923

Has an Adult Son 0.9235 0.0012 0.8831 -0.0092

Has a Non-adult Son 0.9198 -0.0025 0.8909 -0.0014

Has an Adult Daughter 0.9134 -0.0089 0.8848 -0.0075

Has a Non-adult Daughter 0.9349 0.0127 0.9216 0.0293
Has Grandchild 0.9022 -0.0201 0.8631 -0.0292

From Non-employment in wv1 From Non-employment in wv1

To Employment in wv2 Difference To Employment in wv2 Difference

predicted P(empl in wv2 conditional on non-empl in wv1) 0.3634 0.2970

predicted P(non-empl in wv1) 0.2800 0.3722

"No Child"  P(empl in wv2 conditional on non-empl in wv1) 0.6758 0.3634

Has an Adult Son 0.6326 -0.0432 0.3735 0.0101

Has a Non-adult Son 0.7544 0.0786 0.2828 -0.0806

Has an Adult Daughter 0.6139 -0.0619 0.3448 -0.0186

Has a Non-adult Daughter 0.7569 0.0811 0.4953 0.1319
Has Grandchild 0.7720 0.0962 0.3994 0.0360

Note: Simulated probability of labor force re-entry in response to changes in family compositions for individuals not employed at the baseline.  Simulations are based on 

estimates of the second specification in Table 4 and Table A2.  

Table 6A. Simulated Likelihood of Continued Employment w.r.t. Changes in Family Composition

Men Women

Note: Simulated probability of continued employment in response to changes in family compositions for individuals employed at the baseline. Simulations are based on 

estimates of the second specification in Table 3 and Table A1. 

Table 6B. Simulated Likelihood of Labor Force Re-entry w.r.t. Changes in Family Composition

Men Women
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Table 7. OLS Estimation of Change in Annual Hours 

 Change in Annual Hours 

 Men  Women 

Health Changes              

    w1: poor GHS 79.205 80.391 70.847  -0.211 -3.048 -5.306 

 [118.3035] [117.5912] [119.1012]  [61.7748] [61.1067] [61.4830] 

    w2: poor GHS -233.687** -232.193** -236.266***  -243.025*** -237.576*** -238.185*** 

 [86.9960] [85.8207] [84.6356]  [71.8545] [70.5194] [69.6155] 

    w1: Disability 81.662 80.921 76.268  30.669 30.153 35.023 

 [76.2973] [75.6447] [76.9176]  [61.6669] [61.0927] [61.4890] 

    w2: Disability 9.770 8.595 11.271  36.443 36.038 33.403 

 [75.0828] [73.2114] [73.3862]  [64.2032] [63.8877] [63.9660] 

    w1: CESD>=10 -7.181 -7.587 6.572  -19.941 -20.339 -21.899 

 [91.7370] [92.9726] [94.3872]  [71.4940] [72.0029] [71.9391] 

    w2: CESD>=10 -13.641 -14.098 -18.223  -75.914 -74.463 -73.550 

 [103.7076] [102.8978] [103.0309]  [89.7342] [90.1338] [91.0892] 

Baseline Health Indicators        

    w1: Limb Length 8.380 8.292 7.530  -13.020 -13.314 -13.658 

 [11.8126] [11.7590] [11.2954]  [10.1424] [10.2118] [10.3457] 

    w1: Hypertension -44.903 -44.573 -34.591  -125.990 -128.643 -135.558 

 [97.2056] [96.8769] [98.2279]  [81.4246] [79.3243] [80.5112] 

    w1: Overweight 128.196 123.956 124.815  100.488 99.917 94.140 

 [91.5579] [90.1691] [89.8598]  [63.5887] [63.8745] [64.0974] 

    w1: Undernourished -94.583 -95.647 -87.871  0.737 4.528 -18.711 

 [112.3396] [111.4479] [114.0568]  [109.9617] [109.3494] [104.9369] 

    w1: Father Alive -49.653 -51.396 -42.407  184.681** 183.447** 171.302* 

 [107.5614] [110.7563] [111.9151]  [86.7896] [87.5666] [90.0869] 

    w1: Mother Alive -68.357 -66.497 -69.548  -255.238*** -252.655*** -246.582*** 

 [111.2110] [111.7041] [110.4642]  [42.6135] [41.1861] [43.7609] 

Socioeconomic Characteristics        

    Educ_Primary 195.392** 194.028** 198.434**  -0.464 3.180 -0.072 

 [92.2566] [92.3418] [94.8380]  [67.9799] [68.9975] [69.3804] 

    Educ_Secondary 110.195 111.253 112.019  44.597 43.520 25.614 

 [106.4265] [109.0286] [110.4369]  [110.7968] [108.9262] [109.5851] 

    Married -62.393 -62.849 -83.197  99.738 98.462 98.911 

 [120.1503] [120.2204] [120.1484]  [95.9151] [96.2944] [97.8362] 

    logPCE -37.268 -36.280 -41.142  19.925 20.094 16.142 

 [45.0848] [44.8612] [45.9980]  [42.8102] [42.0760] [39.4261] 

    Land Leased 0.715*** 0.728*** 0.765***  0.938*** 0.945*** 0.910*** 

 [0.0857] [0.0889] [0.0863]  [0.2664] [0.2821] [0.3079] 

    HI Reimbursement Rate 77.154 81.473 93.361  -163.067 -169.401 -155.814 

 [174.0179] [172.6311] [171.4748]  [164.4812] [156.6696] [157.0385] 
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Family Composition        

    # of Adult Sons  -15.324    -16.373  

  [37.0750]    [33.8007]  

    # of Non-adult Sons  -21.714    -95.809  

  [106.8897]    [92.7376]  

    # of Adult Daughters  -1.470    -3.694  

  [42.3287]    [29.3224]  

    # of Non-adult Daughters  -19.187    63.608  

  [80.1563]    [81.8534]  

    # of Married Adult Sons   2.819    -20.038 

   [44.3461]    [32.8362] 

    # of Married Non-adult Sons   -193.075    -196.403 

   [197.6060]    [223.2546] 

    # of Married Adult Daughters   -18.985    -22.726 

   [45.3805]    [30.1039] 

    # of Married Non-adult Daughters   -27.170    77.884 

   [126.9511]    [128.3231] 

    # of Non-married Adult Sons   -98.116    -15.711 

   [78.2078]    [68.6274] 

    # of Non-married Non-adult Sons   32.718    -60.768 

   [105.3031]    [95.5511] 

    # of Non-married Adult Daughters   212.408**    264.684 

   [78.0966]    [176.1111] 

    # of Non-married Non-adult    -18.272    44.486 

    Daughters   [115.2732]    [123.5590] 

        

    Whether has Grandchild  55.066 69.908   29.573 73.495 

  [126.4769] [127.5769]   [128.2127] [125.9569] 

        

N  1,843 1,843 1,843  1,704 1,704 1,704 

P_value: All Health 0.013 0.014 0.018  0.000 0.000 0.000 

P_value: Lagged Health 0.646 0.552 0.678  0.001 0.001 0.001 

P_value: Current Health 0.064 0.060 0.048  0.021 0.021 0.019 

P_value: poor GHS ß1+ß0=0 0.250 0.250 0.222  0.015 0.016 0.014 

P_value: Disability ß1+ß0=0 0.362 0.373 0.376  0.470 0.477 0.462 

P_value: CESD>=10 ß1+ß0=0 0.861 0.854 0.921   0.339 0.345 0.349 

Note:  OLS estimation of annual work hours changes in response to health changes. Sample is limited to rural residents (hukou) 
with age range [50-90] at the baseline. Other covariates include age dummies, provincial fixed effects and urban/rural residency. 
Standard errors are in the parenthesis. Standard errors are robust and clustered at provincial level. *** p<0.01, ** p<0.05, * p<0.1.  
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Appendix 

 

Table A1. Estimation for Initial Employment Status Equation 

  Initial Employment Status (=1 Employed; =0 Non-Employment) 

  Men   Women 

Health Indicators               

    w1: poor GHS -0.487*** -0.485*** -0.491***   -0.425*** -0.414*** -0.414*** 

  [0.0594] [0.0596] [0.0604]   [0.0795] [0.0790] [0.0790] 

    w1:Disability -0.427*** -0.429*** -0.432***   -0.255*** -0.260*** -0.259*** 

  [0.1191] [0.1192] [0.1170]   [0.0591] [0.0600] [0.0588] 

    w1: CESD>=10 0.032 0.027 0.017   0.093 0.086 0.082 

  [0.0714] [0.0726] [0.0766]   [0.0710] [0.0684] [0.0685] 

    w1: Limb Length 0.003 0.003 0.004   -0.009 -0.009 -0.009 

  [0.0140] [0.0138] [0.0137]   [0.0093] [0.0088] [0.0092] 

    w1: Hypertension 0.033 0.030 0.027   -0.072 -0.072 -0.071 

  [0.0765] [0.0778] [0.0741]   [0.0503] [0.0511] [0.0519] 

    w1: Overweight -0.276*** -0.264*** -0.259***   -0.241*** -0.233*** -0.236*** 

  [0.0790] [0.0836] [0.0824]   [0.0487] [0.0478] [0.0493] 

    w1: Undernourished -0.050 -0.052 -0.050   -0.029 -0.040 -0.056 

  [0.1161] [0.1173] [0.1207]   [0.0950] [0.0964] [0.0994] 

    w1: Father Alive 0.185 0.193 0.195   -0.121 -0.124 -0.143* 

  [0.1740] [0.1746] [0.1761]   [0.0869] [0.0829] [0.0821] 

    w1: Mother Alive 0.098 0.094 0.101   -0.003 -0.010 -0.007 

  [0.1402] [0.1400] [0.1415]   [0.0800] [0.0841] [0.0869] 

Socioeconomic Characteristics               

    Educ_Primary 0.102 0.109 0.128*   -0.099 -0.111* -0.117* 

  [0.0753] [0.0741] [0.0678]   [0.0608] [0.0620] [0.0616] 

    Educ_Secondary -0.181 -0.173 -0.163   -0.187 -0.229* -0.250** 

  [0.1177] [0.1192] [0.1140]   [0.1224] [0.1259] [0.1223] 

    Married 0.276*** 0.292*** 0.313***   0.291*** 0.295*** 0.297*** 

  [0.1014] [0.1002] [0.0990]   [0.1052] [0.1022] [0.1019] 

    logPCE -0.059 -0.059 -0.048   -0.115*** -0.121*** -0.124*** 

  [0.0426] [0.0424] [0.0436]   [0.0282] [0.0287] [0.0291] 

    Land Leased -0.000*** -0.000*** -0.000***   -0.001*** -0.001*** -0.001*** 

  [0.0001] [0.0001] [0.0001]   [0.0001] [0.0001] [0.0001] 

    HI Reimbursement Rate -0.101 -0.114 -0.132   -0.075 -0.108 -0.101 

  [0.2294] [0.2298] [0.2277]   [0.2028] [0.1966] [0.1951] 
 
Family Composition               

    # of Adult Sons   -0.026       -0.045   

    [0.0393]       [0.0281]   
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    # of Non-adult Sons   0.078       0.184*   

    [0.0667]       [0.1007]   

    # of Adult Daughters   -0.047       -0.051**   

    [0.0413]       [0.0248]   

    # of Non-adult Daughters   0.027       0.088   

    [0.0708]       [0.1060]   

    # of Married Adult Sons     -0.048       -0.057* 

      [0.0461]       [0.0301] 

    # of Married Non-adult Sons     -0.009       -0.104 

      [0.1599]       [0.1563] 

    # of Married Adult Daughters     -0.050       -0.060** 

      [0.0414]       [0.0261] 

    # of Married Non-adult Daughters     0.036       -0.030 

      [0.1662]       [0.1519] 

    # of Non-married Adult Sons     0.019       0.010 

      [0.0804]       [0.0778] 

    # of Non-married Non-adult Sons     0.110       0.294*** 

      [0.1112]       [0.1087] 

    # of Non-married Adult Daughters     -0.054       0.050 

      [0.1436]       [0.0932] 

    # of Non-married Non-adult     0.027       0.170 

    Daughters     [0.0851]       [0.1520] 

                

    Whether has Grandchild   -0.109 -0.052     -0.179* -0.128 

    [0.0731] [0.0817]     [0.0916] [0.0920] 

                

N  2,789 2,789 2,789   2,983 2,983 2,983 

Mean 0.850 0.850 0.850   0.750 0.750 0.750 

P_value: Baseline Health 0.000 0.000 0.000   0.000 0.000 0.000 

Note:  FIML estimation of initial employment status. Sample is limited to rural residents (hukou) with age range [50-90] at the 
baseline. Other covariates include age dummies, provincial fixed effects and urban/rural residency. Standard errors are in the 
parenthesis. Standard errors are robust and clustered at provincial level. *** p<0.01, ** p<0.05, * p<0.1. 
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Table A2. Estimation for Initial Employment Status Equation 

  Initial Employment Status (=1 Non-employed; =0 Employed) 

  Men   Women 

Health Indicators               

    w1: poor GHS 0.444*** 0.443*** 0.444***   0.381*** 0.360*** 0.372*** 

  [0.0612] [0.0608] [0.0601]   [0.0770] [0.0748] [0.0791] 

    w1: Function Limitations 0.347*** 0.353*** 0.351***   0.248*** 0.264*** 0.253*** 

  [0.1123] [0.1129] [0.1119]   [0.0652] [0.0664] [0.0704] 

    w1: CESD>=10 -0.001 0.003 0.012   -0.068 -0.057 -0.050 

  [0.0758] [0.0774] [0.0780]   [0.0796] [0.0730] [0.0908] 

    w1: Limb Length 0.001 0.001 0.000   0.006 0.007 0.006 

  [0.0134] [0.0134] [0.0136]   [0.0099] [0.0098] [0.0110] 

    w1: Hypertension 0.015 0.020 0.019   0.041 0.046 0.043 

  [0.0832] [0.0840] [0.0828]   [0.0551] [0.0553] [0.0672] 

    w1: Overweight 0.260*** 0.250*** 0.243***   0.237*** 0.222*** 0.232*** 

  [0.0730] [0.0771] [0.0785]   [0.0530] [0.0515] [0.0718] 

    w1: Undernourished 0.063 0.067 0.071   -0.015 -0.001 0.008 

  [0.1126] [0.1146] [0.1158]   [0.0863] [0.0914] [0.0902] 

    w1: Father Alive -0.197 -0.202 -0.208   0.087 0.089 0.116 

  [0.1654] [0.1658] [0.1661]   [0.0764] [0.0735] [0.0733] 

    w1: Mother Alive -0.074 -0.070 -0.075   0.011 0.017 0.012 

  [0.1288] [0.1289] [0.1300]   [0.0778] [0.0829] [0.0885] 

Socioeconomic Characteristics               

    Educ_Primary -0.054 -0.063 -0.062   0.147** 0.146** 0.166** 

  [0.0817] [0.0810] [0.0814]   [0.0630] [0.0667] [0.0676] 

    Educ_Secondary 0.201* 0.193* 0.191*   0.193 0.233* 0.263** 

  [0.1091] [0.1117] [0.1110]   [0.1257] [0.1316] [0.1289] 

    Married -0.178* -0.203* -0.206*   -0.306*** -0.335*** -0.318*** 

  [0.1075] [0.1077] [0.1094]   [0.1006] [0.0928] [0.0986] 

    logPCE 0.048 0.047 0.046   0.127*** 0.132*** 0.137*** 

  [0.0441] [0.0429] [0.0425]   [0.0304] [0.0318] [0.0318] 

    Land Leased 0.000*** 0.000*** 0.000***   0.001*** 0.001*** 0.001*** 

  [0.0001] [0.0001] [0.0001]   [0.0001] [0.0001] [0.0001] 

    HI Reimbursement Rate 0.023 0.032 0.021   -0.025 0.008 -0.002 

  [0.2398] [0.2388] [0.2397]   [0.2137] [0.2041] [0.1998] 

Family Composition               

    # of Adult Sons   0.042       0.051*   

    [0.0330]       [0.0302]   

    # of Non-adult Sons   -0.070       -0.207*   

    [0.0727]       [0.1099]   

    # of Adult Daughters   0.054       0.059***   

    [0.0419]       [0.0207]   
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    # of Non-adult Daughters   0.003       -0.172   

    [0.0656]       [0.1315]   

    # of Married Adult Sons     0.057       0.066** 

      [0.0392]       [0.0333] 

    # of Married Non-adult Sons     0.041       0.091 

      [0.1488]       [0.1504] 

    # of Married Adult Daughters     0.055       0.063* 

      [0.0419]       [0.0347] 

    # of Married Non-adult Daughters     -0.024       -0.128 

      [0.1559]       [0.1914] 

    # of Non-married Adult Sons     -0.030       -0.060 

      [0.0799]       [0.0889] 

    # of Non-married Non-adult Sons     -0.107       -0.319*** 

      [0.1173]       [0.1222] 

    # of Non-married Adult Daughters     0.066       -0.097 

      [0.1403]       [0.1054] 

    # of Non-married Non-adult Daughters     0.019       -0.175 

      [0.0767]       [0.1748] 

    Whether has Grandchild   0.122 0.102     0.200*** 0.183** 

    [0.0815] [0.0920]     [0.0759] [0.0873] 

                

N  2,887 2,887 2,887   2,987 2,987 2,987 

Mean 0.130 0.130 0.130   0.210 0.210 0.210 

P_value: Baseline Health 0.000 0.000 0.000   0.000 0.000 0.000 

Note:  FIML estimation of initial employment status. Sample is limited to rural residents (hukou) with age range [50-90] at the 
baseline. Other covariates include age dummies, provincial fixed effects and urban/rural residency. Standard errors are in the 
parenthesis. Standard errors are robust and clustered at provincial level. *** p<0.01, ** p<0.05, * p<0.1. 
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Non-agricultural Workers

Men Women Pooled Sample

w1: poor GHS -0.231** -0.051 -0.662
[0.1041] [0.0753] [0.8060]

w2: poor GHS -0.364*** -0.409*** -0.177
[0.0979] [0.0727] [0.3191]

w1: Disability -0.174 -0.071 0.146
[0.1141] [0.0997] [0.5595]

w2: Disability -0.305*** -0.121 -0.286
[0.1029] [0.0815] [0.2238]

w1: CESD>=10 0.233** 0.162* 0.059
[0.1042] [0.0975] [0.4071]

w2: CESD>=10 -0.042 0.039 -0.156
[0.0928] [0.0705] [0.1850]

w1: Limb Length -0.013 -0.020 -0.019
[0.0120] [0.0153] [0.0410]

w1: Hypertension -0.077 -0.109 0.033
[0.0670] [0.0911] [0.2886]

w1: Overweight -0.035 -0.152* -0.281
[0.1363] [0.0844] [0.2115]

w1: Undernourished -0.303*** 0.213 -0.171
[0.0989] [0.1497] [0.4664]

w1: Father Alive 0.122 0.389** 0.528
[0.1742] [0.1724] [0.7529]

w1: Mother Alive 0.002 -0.180** -0.070
[0.1437] [0.0766] [0.3904]

Female -0.936
[0.8918]

N  2,173 2,717 1,383
Mean 0.890 0.850 0.760
rho 0.660 0.170 0.210
P_value: rho 0.124 0.644 0.933
P_value: All Health 0.000 0.000 0.000
P_value: Lagged Health 0.000 0.000 0.000
P_value: Current Health 0.000 0.000 0.588
P_value: poor GHS ß1+ß0=0 0.000 0.000 0.157
P_value: Disability ß1+ß0=0 0.000 0.018 0.773
P_value: CESD>=10 ß1+ß0=0 0.062 0.046 0.817

Table A3. Continued Employment Decision across Types of Jobs

Note: FIML estimations of employment transition for agricultural workers and non-agricultural workers employed at the baseline. All the 

respondents are rural residents (hukou)  with age range [50-90] at the baseline. Other covariates include age dummies, marital status, educational 

attainments, logPCE, land leased, county-level health insurance reimbursement rate, family composition, provincial fixed effects and 

urban/rural residency. Standard errors are in the parenthesis. Standard errors are robust and clustered at provincial level. *** p<0.01, ** p<0.05, * 

p<0.1. 

Agricultural Workers

Employment Transition (=1 Stay Employed; =0 Non-employment)
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Table A4. Estimation for Initial Employment Status Equation across Types of Jobs 

  Initial Employment Status (=1 Employed; =0 Non-employed) 

  Agricultural Workers   Non-agricultural Workers 

VARIABLES Men Women   Pooled Sample 

          

w1: poor GHS -0.473*** -0.397***   -0.583*** 

  [0.0633] [0.0843]   [0.1117] 

w1: Function Limitations -0.425*** -0.281***   -0.280** 

  [0.1191] [0.0622]   [0.1126] 

w1: CESD>=10 0.059 0.117*   -0.146 

  [0.0732] [0.0679]   [0.1159] 

w1: Limb Length -0.000 -0.011   -0.014 

  [0.0148] [0.0085]   [0.0252] 

w1: Hypertension 0.045 -0.062   0.065 

  [0.0776] [0.0504]   [0.1256] 

w1: Overweight -0.312*** -0.228***   0.041 

  [0.0886] [0.0478]   [0.1189] 

w1: Undernourished -0.039 -0.025   0.079 

  [0.1218] [0.1010]   [0.2057] 

w1: Father Alive 0.198 -0.114   -0.270 

  [0.1926] [0.0803]   [0.1777] 

w1: Mother Alive 0.086 -0.019   0.140 

  [0.1485] [0.0896]   [0.1532] 

Female       -0.802*** 

        [0.1412] 

          

N  2,173 2,717   1,383 

Mean 0.890 0.850   0.170 

Test: Baseline Health 91.360 126.730   184.000 

P_value: Baseline Health 0.000 0.000   0.000 

Note:  FIML estimations of initial employment status for agricultural workers and non-agricultural workers employed at the 
baseline. All the respondents are rural residents (hukou) with age range [50-90] at the baseline. Other covariates include age 
dummies, marital status, educational attainments, logPCE, land leased, county-level health insurance reimbursement rate, family 
composition, provincial fixed effects and urban/rural residency. Standard errors are in the parenthesis. Standard errors are 
robust and clustered at provincial level. *** p<0.01, ** p<0.05, * p<0.1. 
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Men Women Men Women

w1: poor GHS -0.157 0.002 -0.185 -0.001

[0.1316] [0.0769] [0.2381] [0.2431]

w2: poor GHS -0.412*** -0.390*** -0.822*** -0.136

[0.1056] [0.0764] [0.3010] [0.1536]

w1: Disability -0.111 -0.065 -0.202 0.068

[0.1409] [0.0996] [0.2192] [0.1583]

w2: Disability -0.284*** -0.214*** -0.548*** -0.383*

[0.0941] [0.0695] [0.1698] [0.1978]

w1: CESD>=10 0.218** 0.082 -0.156 -0.216

[0.1051] [0.1267] [0.2116] [0.1799]

w2: CESD>=10 -0.135 0.069 -0.041 0.114

[0.0913] [0.0886] [0.2218] [0.1565]

w1: Limb Length -0.010 -0.023 -0.068** 0.055**

[0.0124] [0.0163] [0.0318] [0.0253]

w1: Hypertension -0.025 -0.055 -0.009 0.157

[0.0753] [0.1034] [0.1711] [0.1214]

w1: Overweight -0.135 -0.125 -0.329 -0.145

[0.1453] [0.0849] [0.2205] [0.2376]

w1: Undernourished -0.369*** 0.024 0.391 -0.219

[0.1256] [0.1679] [0.3009] [0.3177]

w1: Father Alive 0.528** 0.467*** 2.514*** 0.328

[0.2593] [0.1575] [0.8505] [0.2497]

w1: Mother Alive -0.135 -0.221*** 0.070 0.030

[0.1289] [0.0768] [0.4000] [0.1817]

w1: poor GHS X demeaned yrs of Educ -0.012 0.037** -0.042 -0.031

[0.0194] [0.0170] [0.0625] [0.0428]

w1: Disability X demeaned yrs of Educ -0.012 -0.010 0.079 0.010

[0.0234] [0.0210] [0.0528] [0.0409]

w1: CESD>=10 X demeaned yrs of Educ -0.002 -0.013 0.006 0.009

[0.0229] [0.0247] [0.0535] [0.0453]

w1: Limb Length X demeaned yrs of Educ 0.000 -0.003 0.003 0.004

[0.0037] [0.0044] [0.0085] [0.0057]

w1: Hypertension X demeaned yrs of Educ -0.021 0.025 -0.170*** 0.014

[0.0294] [0.0182] [0.0515] [0.0452]

w1: Overweight X demeaned yrs of Educ 0.019 0.025 -0.026 0.063**

[0.0297] [0.0240] [0.0763] [0.0313]

w1: Undernourished X demeaned yrs of Educ 0.055 -0.061 -0.102 -0.058

[0.0482] [0.0393] [0.0831] [0.0773]

w1: Father Alive X demeaned yrs of Educ -0.111** 0.038 -0.371** 0.004

[0.0437] [0.0438] [0.1467] [0.0689]

w1: Mother Alive X demeaned yrs of Educ 0.045 -0.041 0.029 0.017

[0.0292] [0.0278] [0.0777] [0.0337]

w2: poor GHS X demeaned yrs of Educ 0.000 -0.032 0.099 0.009

[0.0219] [0.0230] [0.0712] [0.0413]

w2: Disability X demeaned yrs of Educ 0.012 -0.047 0.025 0.023

[0.0204] [0.0295] [0.0578] [0.0404]

w2: CESD>=10 X demeaned yrs of Educ 0.022 0.001 0.029 -0.089**

[0.0289] [0.0244] [0.0543] [0.0375]

Years of Educ -0.027 0.158 -0.150 -0.162

[0.1855] [0.2079] [0.4315] [0.2684]

N 2,787 2,979 2,883 2,983

rho 0.570 0.090 0.620 0.420

P_value: rho 0.289 0.719 0.036 0.625

P_value: All Health 0.000 0.000 0.000 0.001

P_value: Interactions 0.010 0.000 0.000 0.000

Table A5. Employment Transition and Interactions of Health with Education

Coninued Employment Labor Force Re-entry 

Note:  FIML estimations of employment transitions for workers employed/not employed at the baseline. All the respondents are rural 

residents (hukou ) with age range [50-90]. All the specifications control for individual demographics, socioeconomic status and family 

compositions. Standard errors are in the parenthesis. Standard errors are robust and clustered at the district level. *** p<0.01, ** p<0.05, * 

p<0.1. 
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Table A6. Continued Employment Decision among Respondents Employed at the Baseline (Probit) 

  
Employment Transition  

(=1 Stay Employment; =0 Non-employment ) 

  Men   Women 

Health Changes               

    w1: poor GHS -0.060 -0.064 -0.073   -0.049 -0.042 -0.039 

  [0.0823] [0.0820] [0.0827]   [0.0596] [0.0594] [0.0587] 

    w2: poor GHS -0.435*** -0.441*** -0.443***   -0.343*** -0.347*** -0.351*** 

  [0.0660] [0.0685] [0.0682]   [0.0585] [0.0600] [0.0596] 

    w1: Disability -0.014 -0.003 -0.005   -0.046 -0.045 -0.043 

  [0.1040] [0.1047] [0.1044]   [0.0854] [0.0852] [0.0853] 

    w2: Disability -0.292*** -0.286*** -0.288***   -0.147* -0.145* -0.149* 

  [0.0872] [0.0900] [0.0921]   [0.0767] [0.0787] [0.0787] 

    w1: CESD>=10 0.197* 0.204** 0.207**   0.116 0.109 0.115 

  [0.1038] [0.1039] [0.1008]   [0.0977] [0.0995] [0.0985] 

    w2: CESD>=10 -0.094 -0.093 -0.099   0.047 0.058 0.061 

  [0.0988] [0.0963] [0.0932]   [0.0775] [0.0796] [0.0809] 

Baseline Health Indicators               

    w1: Limb Length -0.009 -0.009 -0.010   -0.018 -0.018 -0.019 

  [0.0130] [0.0130] [0.0132]   [0.0121] [0.0126] [0.0127] 

    w1: Hypertension -0.073 -0.074 -0.064   -0.088 -0.094 -0.097 

  [0.0778] [0.0760] [0.0737]   [0.0898] [0.0930] [0.0930] 

    w1: Overweight -0.041 -0.029 -0.029   -0.154** -0.152** -0.157** 

  [0.1168] [0.1174] [0.1170]   [0.0638] [0.0657] [0.0660] 

    w1: Undernourished -0.342*** -0.347*** -0.350***   0.131 0.132 0.124 

  [0.1126] [0.1114] [0.1100]   [0.1320] [0.1305] [0.1299] 

    w1: Father Alive 0.093 0.109 0.115   0.458*** 0.458*** 0.456*** 

  [0.1506] [0.1511] [0.1495]   [0.1674] [0.1695] [0.1712] 

    w1: Mother Alive -0.026 -0.033 -0.030   -0.188*** -0.193*** -0.188*** 

  [0.0999] [0.0966] [0.0968]   [0.0696] [0.0693] [0.0719] 

Socioeconomic Characteristics               

    Educ_Primary 0.026 0.035 0.032   -0.012 -0.024 -0.025 

  [0.1144] [0.1210] [0.1202]   [0.0934] [0.0921] [0.0925] 

    Educ_Secondary -0.100 -0.088 -0.098   0.283** 0.254* 0.245* 

  [0.1507] [0.1589] [0.1581]   [0.1391] [0.1400] [0.1371] 

    Married 0.224* 0.233** 0.222*   0.193* 0.197* 0.193* 

  [0.1168] [0.1152] [0.1154]   [0.1065] [0.1070] [0.1073] 

    logPCE -0.122** -0.120** -0.127**   0.002 -0.004 -0.005 

  [0.0508] [0.0498] [0.0498]   [0.0678] [0.0683] [0.0677] 

    Land Leased 0.001*** 0.001*** 0.001***   0.001* 0.001* 0.001** 

  [0.0002] [0.0002] [0.0002]   [0.0005] [0.0005] [0.0006] 

    HI Reimbursement Rate -0.387* -0.393* -0.394*   -0.505*** -0.531*** -0.527*** 

  [0.2193] [0.2143] [0.2144]   [0.1949] [0.1899] [0.1928] 
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Family Composition               

    # of Adult Sons   0.012       -0.048   

    [0.0458]       [0.0452]   

    # of Non-adult Sons   -0.019       0.013   

    [0.1066]       [0.0969]   

    # of Adult Daughters   -0.067*       -0.045*   

    [0.0395]       [0.0261]   

    # of Non-adult Daughters   0.112       0.213*   

    [0.1375]       [0.1275]   

    # of Married Adult Sons     0.006       -0.032 

      [0.0512]       [0.0472] 

    # of Married Non-adult Sons     -0.185       -0.079 

      [0.1371]       [0.1574] 

    # of Married Adult Daughters     -0.075*       -0.051** 

      [0.0418]       [0.0259] 

    # of Married Non-adult Daughters     -0.036       0.269 

      [0.1786]       [0.2080] 

    # of Non-married Adult Sons     0.022       -0.124** 

      [0.0877]       [0.0564] 

    # of Non-married Non-adult Sons     0.041       0.048 

      [0.1139]       [0.0964] 

    # of Non-married Adult Daughters     0.029       0.112 

      [0.1199]       [0.1142] 

    # of Non-married Non-adult      0.221       0.175 

    Daughters     [0.1450]       [0.1511] 
                

    Whether has Grandchild   -0.158 -0.106     -0.155* -0.165** 

    [0.1191] [0.1246]     [0.0807] [0.0813] 

                

N   2,378 2,378 2,378   2,249 2,249 2,249 

Mean 0.900 0.900 0.900   0.840 0.840 0.840 

P_value: All Health 0.000 0.000 0.000   0.000 0.000 0.000 

P_value: Lagged Health 0.004 0.002 0.003   0.000 0.000 0.000 

P_value: Current Health 0.000 0.000 0.000   0.000 0.000 0.000 

P_value: poor GHS ß1+ß0=0 0.000 0.000 0.000  0.000 0.000 0.000 

P_value: Disability ß1+ß0=0 0.000 0.000 0.000  0.017 0.024 0.025 

P_value: CESD>=10 ß1+ß0=0 0.289 0.230 0.230   0.084 0.073 0.054 

Note:  Probit estimation of employment transition for individuals employed at the baseline. Sample restricted to rural residents 
(hukou) with age range [50-90] at the baseline. Other covariates include age dummies, provincial fixed effects and urban/rural 
residency. Standard errors are in the parenthesis. Standard errors are robust and clustered at provincial level. *** p<0.01, ** 
p<0.05, * p<0.1.  
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Table A7. Labor Force Re-entry Decision among Respondents Not Employed at the Baseline (Probit) 

  
Employment Transition  

(=1 Re-enter Employment; =0 Stay Non-employment ) 

  Men   Women 

Health Changes               

    w1: poor GHS -0.532*** -0.520*** -0.498***   -0.054 -0.016 -0.031 

  [0.1677] [0.1865] [0.1783]   [0.1436] [0.1479] [0.1490] 

    w2: poor GHS -0.696*** -0.773*** -0.739***   -0.158 -0.160 -0.165 

  [0.2239] [0.2414] [0.2302]   [0.1285] [0.1381] [0.1369] 

    w1: Disability -0.238 -0.282 -0.296   -0.071 -0.088 -0.068 

  [0.2441] [0.2207] [0.2200]   [0.1484] [0.1538] [0.1490] 

    w2: Disability -0.524** -0.468* -0.433*   -0.504*** -0.542*** -0.531*** 

  [0.2514] [0.2506] [0.2539]   [0.1405] [0.1454] [0.1505] 

    w1: CESD>=10 -0.325 -0.313 -0.292   -0.187 -0.193 -0.214 

  [0.2053] [0.1953] [0.1947]   [0.1496] [0.1461] [0.1468] 

    w2: CESD>=10 0.089 0.057 0.068   0.264* 0.266* 0.225 

  [0.2568] [0.2390] [0.2337]   [0.1491] [0.1418] [0.1522] 

Baseline Health Indicators               

    w1: Limb Length -0.058** -0.066** -0.066***   0.042* 0.041* 0.044** 

  [0.0258] [0.0261] [0.0255]   [0.0222] [0.0215] [0.0226] 

    w1: Hypertension -0.151 -0.180 -0.169   0.132 0.159 0.157 

  [0.1893] [0.1911] [0.1943]   [0.1195] [0.1206] [0.1198] 

    w1: Overweight -0.600*** -0.539** -0.545**   -0.280** -0.289** -0.304** 

  [0.1836] [0.2196] [0.2142]   [0.1347] [0.1302] [0.1299] 

    w1: Undernourished 0.220 0.161 0.072   -0.168 -0.190 -0.234 

  [0.3521] [0.3613] [0.3743]   [0.2472] [0.2399] [0.2321] 

    w1: Father Alive 0.384 0.697** 0.722*   0.289 0.271 0.214 

  [0.3710] [0.3520] [0.3855]   [0.2519] [0.2466] [0.2565] 

    w1: Mother Alive 0.291 0.214 0.175   -0.031 0.001 0.029 

  [0.3443] [0.3744] [0.3827]   [0.1930] [0.1986] [0.1998] 

Socioeconomic Characteristics               

    Educ_Primary 0.327 0.261 0.235   -0.023 -0.007 -0.015 

  [0.2227] [0.2246] [0.2196]   [0.1693] [0.1717] [0.1708] 

    Educ_Secondary -0.224 -0.254 -0.225   0.049 0.024 0.020 

  [0.3305] [0.3319] [0.3160]   [0.2783] [0.2629] [0.2614] 

    Married 0.357* 0.545** 0.535**   0.038 0.057 0.060 

  [0.1956] [0.2339] [0.2322]   [0.1627] [0.1555] [0.1514] 

    logPCE -0.106 -0.079 -0.087   -0.106* -0.104** -0.114** 

  [0.0939] [0.0996] [0.0998]   [0.0540] [0.0527] [0.0541] 

    Land Leased 0.000 0.000 0.000   -0.000 -0.000 -0.000 

  [0.0004] [0.0004] [0.0004]   [0.0002] [0.0002] [0.0002] 

    HI Reimbursement Rate 0.480 0.262 0.098   -0.223 -0.203 -0.139 

  [0.5147] [0.5514] [0.5558]   [0.3988] [0.4269] [0.4112] 
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Family Composition               

    # of Adult Sons   -0.171       0.027   

    [0.1157]       [0.0516]   

    # of Non-adult Sons   0.363       -0.292   

    [0.3093]       [0.3502]   

    # of Adult Daughters   -0.252**       -0.060   

    [0.0982]       [0.0537]   

    # of Non-adult Daughters   0.393*       0.404*   

    [0.2061]       [0.2142]   

    # of Married Adult Sons     -0.172       -0.012 

      [0.1096]       [0.0558] 

    # of Married Non-adult Sons     0.613       -1.347* 

      [0.6979]       [0.6944] 

    # of Married Adult Daughters     -0.282***       -0.070 

      [0.0981]       [0.0600] 

    # of Married Non-adult Daughters     -0.109       0.490 

      [0.4296]       [0.3948] 

    # of Non-married Adult Sons     -0.087       0.265* 

      [0.2287]       [0.1595] 

    # of Non-married Non-adult Sons     0.423       0.045 

      [0.3484]       [0.2477] 

    # of Non-married Adult Daughters     0.004       0.052 

      [0.3165]       [0.2300] 

    # of Non-married Non-adult      0.725*       0.322 

    Daughters     [0.3774]       [0.3214] 
                

    Whether has Grandchild   0.424 0.457     0.092 0.119 

    [0.2902] [0.2914]     [0.2066] [0.1995] 

                

N   361 361 361   642 642 642 

Mean 0.370 0.370 0.370   0.300 0.300 0.300 

P_value: All Health 0.000 0.000 0.000   0.000 0.000 0.000 

P_value: Lagged Health 0.000 0.000 0.000   0.242 0.103 0.068 

P_value: Current Health 0.000 0.000 0.000   0.000 0.000 0.000 

P_value: poor GHS ß1+ß0=0 0.000 0.000 0.000  0.140 0.248 0.199 

P_value: Disability ß1+ß0=0 0.016 0.015 0.018  0.003 0.002 0.004 

P_value: CESD>=10 ß1+ß0=0 0.370 0.321 0.397   0.727 0.725 0.962 

Note:  Probit estimation of employment transition for individuals not employed at the baseline. Sample restricted to rural 
residents (hukou) with age range [50-90] at the baseline. Other covariates include age dummies, provincial fixed effects and 
urban/rural residency. Standard errors are in the parenthesis. Standard errors are robust and clustered at provincial level. *** 
p<0.01, ** p<0.05, * p<0.1.  
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