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Abstract

Backgrounds

Chronic conditions could bring not only heavy economic burden on families, but also had negative
emotional and mental impacts to patients and their family members. The aim of this study is to explore
the effect of chronic health shock of elderly people on spousal subjective well-being in China from
urban-rural dimension.

Methods

We used two most recent databases —2011 and 2015—of China Health and Nutrition Survey, and the
total sample were categorized into urban sample and rural sample. Participants were defined as treatment
group if his/her spouse was diagnosed with chronic disease in 2015 and not diagnosed in 2011; others
were defined as control group. Propensity score matching was used to evaluate the average treatment
effect of treated(ATT)of spousal chronic health shock. Ordinary linear square(OLS) regression was also
deployed to explore the relationship between spousal chronic health shock and subjective well-being.
Results

The total sample size was 2577, with 1023 in urban area and 1554 in rural area. ATT in urban area was
-0.209 in radius matching with caliper, and it is statistically significant; however, in rural area, ATT was
0.069, and it didn’t achieve statistical significance. The results of OLS regression after PSM also
suggested that spousal chronic health shock had a negative effect on subjective well-being of urban
elderly, and for rural elderly, there was no such an effect.

Conclusions

Our study highlights more attention needs to be paid in subjective well-being of individual whose spouse
suffers from chronic conditions, especially in urban China.

Key Words: spousal chronic health shock; elderly; subjective well-being; urban China; rural China
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Introduction

Chronic diseases including hypertension, stroke, heart disease and so on, are threating more and more
families in China, especially in elderly households[1]. Chronic conditions have brought not only heavy
economic burden on families, but also negative emotional and mental impacts to patients and their
family members[2]. On one hand, at patient level, chronic conditions increases the health cost, physical
disabilities and pain; and on the other hand, other family members especially spouse, would undertake
more housework and psychological burden[3]. Researches show that there is a casual relationship
between chronic health shock and spouse’s self-reported health[4] and depressive symptom[3-5].
Couples who live together for a long time are closely related to each other's living environment. The
change of one’s condition can affect another. Therefore, chronic health shock of one family member can
also affect spouse’s life quality and health. First of all, becoming a caregiver would bring a heavy life
burden and pressure to spouse. Secondly, due to the consistency of the living environment of both
spouses, the socio-economic status of spouse would also be affected. Research has also found that the
appearance of severe health problems of individual would immediately worsen spouse’s health
condition and may continually affect spouse’s life trajectory and finally the death rate [4]. Therefore,
when considering the effect of chronic health shock, spouse should be taken into consideration,
especially among older couples. However, research on the effect of chronic health shock on spouse
among older couples is extremely limited in China.

Subjective well-being (SWB) is an overall assessment and evaluation of individual on their current
quality of life [6, 7]. It is strongly associated with psychological and physical health[8] and could
provide important guidance for making policy. Subjective well-being is closely related to health and the
link could be even higher in elderly people because they can a easily be suffer from chronic diseases[9].
Previous studies have demonstrated the effects of chronic health shock on spouse’s self-reported health,
depressive symptom, psychological distress and retirement choice[4, 5, 10, 11]. The aim of this study is
to explore the effect of chronic health shock of elderly people on spouse’s subjective well-being in China.
China is composed of both urban and rural areas due to the particularity of system. Despite the rapid
economic development and great improvement in economic and health inequality in China over the past
decades, there are still considerable disparities in living conditions, income, education, health and
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happiness between urban and rural areas [12]. This difference in system between urban and rural areas
resulted in the urban-rural distinction of macro living environment for the elderly. A research using panel
data to study changes in the delight of Chinese urban and rural residents in 2005 and 2015 showed that
in both years, urban residents were happier than their rural counterparts[12]. Another research using
nationally representative data also demonstrated that urban residents reported significantly higher
subjective well-being and self-reported health [13]. China’s unique socioeconomic circumstances in its
rural and urban areas could have an important impact on the relationship between elderly couples. A
prior study suggested that the urban couples have higher marital quality than rural couples, due to their
higher cognitive ability, income level, education level; furthermore, higher marital quality results in a
positive effect on urban resident’s mental health [14]. Therefore, it is understandable that there are
differences in subjective well-being between urban and rural elderly. What’s more, due to the uneven
distribution of health resources among different areas, the prevalence of chronic diseases also differs in
urban and rural areas. The prevalence of chronic diseases among the elderly in urban areas is
significantly lower than that in rural areas[15]. Consequently, the impact of spouse's chronic health
shock on subjective well-being among urban and rural elderly need to explored.

Apparently biased estimation will be resulted because of self-selection, if we directly compare the SWB
of elderly who experienced spousal chronic health shock with that of elderly who didn’t experienced
spousal chronic health shock. That is, their own characteristics (that could affect SWB) of these two
groups may differ and the difference may furtherly be related to which group they are in (that is to say,
whether they have experienced spousal chronic health shock). Therefore, to ensure the random
distribution of sample, propensity score matching (PSM) are widely adopted to evaluate average effect
[16]. Propensity score matching could balance observed variables of treatment group and control group
in the current database. PSM provides a comprehensive measure of the extent to which common
characteristics in the treatment and control groups differ[17]. Moreover, PSM allows researchers to
estimate the effect of some program without explicitly modeling the relationship between the individual
characteristics and the outcome of interest. In current study, we have matched the observed variables of
elderly who experienced spousal chronic health shock and who didn’t in urban and rural areas
respectively, according to propensity score matching procedure and furtherly evaluated the average
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effect of spousal chronic health shock on subjective well-being of elderly.

Methods

Data source

The statistical information for the current study has been collected from China Health and Nutrition
Survey (CHNS). CHNS survey covers the nine provinces of china that vary substantially in geography,
economic level, public resources and health indicators. The samples in each province were selected with
a multistage, random cluster process.

The two most recent databases of CHNS—2011 and 2015—were used in our study, and the total sample
were categorized into urban sample and rural sample. Elderly was defined as those above 60 years old;
according to our purpose, those who were widowed or living alone were eliminated. Additionally,
elderly who lost follow-up in 2015 were not concluded in our sample.

Measures

Dependent Variable

The dependent variable in our study was self-reported subjective well-being in 2015. Subjective well-
being predicts many life outcomes such as longevity, health, income and social skills. The SWB has
been measured by question “How do you rate the quality of your life at present” in CHNS. The answer
of this question has following options that are “very good”, “good”, “fair”, “bad” or “very bad”; and is
coded from 5 to 1, respectively.

Independent Variables

Spousal chronic health shock For spousal chronic health shock, in CHNS of both 2011 and 2015,
residents were asked: “Has a doctor ever asked from you that are you suffer from...(1) high blood
pressure; (2) diabetes, (3) myocardial infarction; (4) stroke or transient ischemic attack; (5) cancer?”
If the respondent’s spouse answered No for all of these diseases in 2011 but answered Yes for any of
these diseases in 2015, then he/she was regarded that he/she has been experienced spousal chronic health
shock and coded 1; otherwise, coded 0. Those who experienced spousal chronic health shock were in
treatment group and others were in control group.

Control variables Except for spousal chronic health shock, some other variables that could be related to
subjective well-being of elderly were also concluded in our analysis[18-20]. Variable work was defined
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by question “Are you presently working” and was also allocated as 0 if the answer was no, and if the
answer was yes, then it was marked as 1. Smoking status was also defined by answer to the question
“Are you currently smoking”. Drinking status has been set as 1 if the respondent drunk more than twice
a month and noted as 0 if the respondent didn’t drink twice a month. Economic level was defined as the
annual household income per capita. In order to facilitate our analysis; we have taken log of annual
household income per capita in our study. What’s more, preventive health service, state of chronic
disease, household size and some other variables were also taken in our analysis.

Analysis strategy

Propensity score matching

To measure the effect of spousal chronic health shock on our outcome of interest, SWB, let Yj;
indicates SWB of treatment group and Yj, indicates SWB of control group. The average treatment
effect (ATE) could be defined as the following equation.

ATE = E(¥;1 — Y;o) (1
However, due to self-selection problem, ATE calculated by equation (1) is a biased estimation of
program effect. The parameter we aim to estimate here is the difference between SWB of elderly in
treatment group and SWB of treated elderly if they were in control group. The estimation is so called
average treatment effect on the treated (ATT). ATT is more important in program effect evaluation.
Assume that H=1 represents participants (treatment group), H=0 represents non-participants (control
group). Then ATT can be anticipated as:

ATT = E(Y;; — YiolH; = 1) (2
Average treatment effect on the untreated (ATU) can be defined by following equation:

ATU = E(Yj; — Yjo|H = 0) 3)
If the experiment was done by random assignment, then ATT=ATE and ATE could be measured by the
outcome difference of treatment group and control group. However, in non-experimental data,
researchers could get E(Y;,|H; = 1). Appropriate strategies need to be done to solve the missing data
problem. Propensity score matching is a widely adopted method in cross-sectional data. The basic idea

for PSM is that, for individual i in treatment group, with covariates x;, we can find a n individual j in
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control group whose covariate x; =~ x;. Based on Ignorability Assumption, the probability that

individual i in treatment group is the same as that individual j in treatment group[21]. Therefore, Y; can
represent Yj,. Furthermore, the treatment effect of individual i can be calculated by the following
equation.

V=P =Yi—Y 4)
In doing so, for each individual in treatment group, it can be matched by another individual in the control
group, so that we can measure its treatment effects. Taking the average of all the treatment effects, we
can get an Average Treatment Effect, which is ATE.

The propensity score is the probability for individual i to be in the treatment group with given x;. It can
be stated as the following equation.

p(x;) = P(H; = 1|x = x;) (5)
In this study, following a standard propensity score matching procedure, we have firstly chosen
covariates x;, and then we have estimated propensity score. With the propensity score, a balanced
matching could be realized. Standardized bias could be used to test whether X;,.,+ Was similar with

X ontror after the matching. The standardized bias could be calculated by the following equation.

|ftreat_7control| (6)

2
\/(Sazc,treat"'sx,control)/z
Where $Z;0qc and S2.oniror Tepresent the sample variance of treatment group and control group,

respectively.

ATT of matched sample could be expressed as this:

——

1 —
ATT = N_12i:Hi=1(Yi —Y) (7)
Where N; = ),;D;, which represents observations in treatment group. Similarly, ATU could be

expressed as this:

JE— 1 —

ATU = N—on:szo(Yn - Yj) (®)
Where Ny = }.;(1 — Dj), which represents observations in control group. ATE could be expressed as

following:
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— 1

ATE = N ?’:1(?1'1 - 17i0) )
Where N represents the total sample size.

Matching can be realized by many ways. There is no explicit rule for which matching method to be
adopted[22]. Usually different ways were used and the consistent results of different matching ways can
improve the robustness of study results.

Regression strategy

In our study, we have used ordinary linear square (OLS) method to furtherly figure out the association
between spousal chronic health shock and SWB of elderly. Although ordered regression models are
usually used to conduct the analysis of ordered category variables such as SWB and OLS regression,
that provides a similar estimation effectiveness as ordered regression models if the model can be set

[23.24] Regressions of the index of SWB are run for urban and rural samples separately. The

accurately
regression samples have eliminated those who failed to match in propensity score matching.

Results

The descriptive statistic results of selected variables were expressed in table 1. The total sample size
was 2577, with 1023 in urban area and 1554 in rural area. Observations in treatment group were 117 in
urban area and 208 were in rural area; observations in control group were 906 in urban area and 1346

were in rural area.

Table 1 Definition and descriptive statistics of selected variables
[Insert Table 1 here]
Propensity Score Matching Results

Table Al in the appendix [see Additional file 1] offered the bias reduction results by nearest neighbor
matching without caliper (K=4) of urban and rural sample. PSM balanced the observable variables in
both treatment group and control group. The quality of the match is good, because from the last two
lines of table A1 we can predict that there are no statistically significant differences between two group
after matching.

Figure Al and Figure A2 in the appendix [see Additional file 2] furtherly exhibit the kernel density
distribution of urban and rural samples. Changes from (a) to (b) suggested that after matching, kernel

density distribution of the treatment group and control group tend to be consistent, in both urban and
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rural areas. The differences of kernel density distribution of two groups have been greatly reduced by
propensity score matching.

Table 2 presented our propensity score estimated for the effect of treatment on subjective well-being in
urban and rural areas. ATT has been calculated by nearest neighbor matching without caliper (K=4),
nearest neighbor matching with caliper (K=4 and caliper is set at 0.01), radius matching with caliper
(caliper is set at 0.01), kernel matching, and spline matching. For urban area, the effect of spousal
chronic health shock on SWB of elderly is statistically significant by all matching methods. Apparently,
for urban area, the results of PSM confirm our expectation that spousal chronic health shock has a
negative effect on SWB of elderly. However, for the rural area, the effect was not statistically significant.

Table 2 Propensity score estimated for the effect of treatment on SWB

Treatment Control ATT S.E.
Urban
Negrest ne_lghbor matching without 3.700 3.884 L0.184* 0.102
caliper (K=4)
Negrest n_elghbor matching with 3.700 3888 10.189* 0.102
caliper (K=4)
Radius matching with caliper 3.700 3.908 -0.209** 0.095
Kernel matching 3.700 3.904 -0.205%* 0.094
Spline matching 3.700 3.894 -0.195%* 0.096
Rural
Negrest ne_lghbor matching without 3744 3.643 0.100 0.094
caliper (K=4)
Negrest rflghbor matching with 3744 0637 0107 0.094
caliper (K=4)
Radius matching with caliper 3.744 3.675 0.069 0.087
Kernel matching 3.744 3.698 0.046 0.086
Spline matching 3.744 3.694 0.050 0.084

9<0.1, **p<0.05, ***p<0.01

Figure 1 confirmed the OLS regression results of urban sample after matching. Sample size became
smaller after PSM and observations in urban were 801. From figure 1 we can perceive that spousal
chronic health shock has a negative effect on SWB of elderly. Besides, women have higher SWB than
men. Compared with those whose highest education level is junior high school and below, elderly who
are higher educated have higher SWB. Additionally, economic level and household members are

positively associated with SWB. Personal chronic condition has been negatively correlated with SWB
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of elderly.

[Insert Figure 1 here]

Figure 2 illustrated the OLS regression results of rural sample after matching. The total Observations
were 968. Figure 2 also explained that spousal chronic health shock hasn’t been observed to have any
effect on SWB of elderly. For other control variables, elderly with higher education level have higher
SWB. Economic level has been also positively associated with SWB. Drinking status also have positive
association with SWB in the rural area.

[Insert Figure 2 here]

Discussion

Extensive literatures have given an idea about the linkages between spousal illness and personal physical
or mental health [3, 25-27]. Despite the substantial evidence, an important index for individual’s life
quality —subjective well-being hasn’t been focused. China, with the largest population of the world,
hasn’t been concerned before, either. Little is known about how spousal chronic health shock influenced
individual’s SWB, especially in China and whether this differs in urban and rural area. In this study, by
using a nationally representative survey data of China, we have scrutinized the effect of spousal chronic
health shock on subjective well-being of elderly in both urban and rural areas. This current study
advances our knowledge of the causal effect using method of propensity score matching.

First, our study demonstrated that the onset of spousal chronic diseases would worsen the SWB of
elderly in urban China. We explain several ways of influence mechanism. Firstly, Chronic illnesses has
brought heavy economic burden to individual and family. Those families who have been suffering from
chronic diseases are facing with heavy catastrophic health expenditures(CHE)[28]. Economic condition
can strongly affect SWB, especially in low- and middle-income countries like China[29]. Suffering from
chronic illness usually means family’s suffering from a sudden income reduction and this condition
could worsen SWB of elderly. Secondly, for older couples, if one of them got chronic illness, the other
usually needs to play the role of a caregiver. Over one-third of all caregivers were proved to be spouses
and approximately three fourths of them were over the age of 65[11]. In China, “aging at home” is the
most popular and traditional way of old-aged pension[30]. What’s more, there are more and more empty-

nesters without children beside in China[31]. This suggests that more and more elderly are facing issues
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related to care, for the chronically ailing spouse. However, being a caregiver also bring several burdens
to elderly. Caregivers need to take on many different types of tasks. For example, caregivers need to
assist their ailing spouse with enough daily activities, monitor their diets and provide care after a
debilitating illness. A large body of literature has documented that caregivers tend to report worse
physical health and higher rates of depression and anxiety, especially among the elderly[32-35]. As a
consequence, a potential explanation for our result that spousal chronic health shock has a negative
effect on elderly’s SWB is that elderly whose spouse suffered from chronic health shock may need to
provide care for their spouse and being a caregiver brings both physical and mental burden to their daily
life and consequently, their attitude and satisfaction to current life decreases. Thirdly, looking after
mutually in couple’s plays a crucial part in life of old age. Elderly couples support each other by
accompanying in hardship of life, comforting and protecting each other. If one suddenly suffers from
chronic disease, his/her daily life would be affected, so would his/her spouse. Not only spousal chronic
condition brings economic burden, but also social support and family support will also be damaged.
Emotion sustenance is very important for elderly, especially in urban China, where elder couples usually
live a better life because of higher economic level[36]. However, if spouse suffers from chronic disease,
for elderly, spouse’s concern about their daily life may decrease. The change of life style and emotion
sustenance may worsen subjective well-being of elderly.

The results of our study from urban and rural dimensions also have been suggested the different role
spousal chronic health shock played in SWB of elderly. Our results proved that spousal chronic health
shock significantly worsens the SWB of urban elderly, but the effect for rural elderly isn’t statistically
significant. Previous studies about subjective well-being could provide reasons for this. It is widely
recognized that people with higher education level are more sensitive to happiness[36, 37]. Compared
with rural residents, urban residents usually have higher level of education. Our descriptive results also
presented that urban residents are better educated. With less well educated than urban elderly, rural
elderly may concentrate more on financial support and have lower consciousness and understanding
level of happiness or SWB[38]. Besides, rural elderly usually have more ways to participate in working
than urban elderly. Labor participation plays an important role in SWB. Previous literatures have
documented that participation in work could significantly improve individual’s SWB[39]. This
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relationship outlines that labor participation could relief elder’s stress when his/her spouse suffer from
chronic illness. Another potential explanation for urban-rural disparity is that urban households in China
usually consist of less members than rural households. Our descriptive results have also proven that
rural household size is larger than urban. Small household makes elderly relies more on their spouse but
not children or other relatives. Additionally, people living in rural usually have stronger neighborhood
relationship. Consequently, the elderly living in rural China would harder to be influenced by spousal
chronic health shock.

Conclusions

Chronic diseases are becoming more and more popular in China, especially among elderly. Our study
found that spousal chronic health shock would have a significant negative effect on elderly’s subjective
wellbeing in urban China. We can explain this relationship in three ways. First, the onset of chronic
diseases has brought heavy economic burden to a family and SWB of elderly is relatively associated
with economic level. Second, spousal suffering from chronic disease usually means elderly need to
become a caregiver and this will bring living burden to him/her. Third, for urban elderly couples with
closer marital relationship, if one partner suffers from chronic illness, the other may be lonely and lack
of emotional support. In rural China, there was no effect has been found between spousal chronic health
shock and elderly’s SWB. It is understandable because rural residents have lower educational level and
thus they are less sensitive to subjective well-being. Furthermore, rural elderly usually have more ways
to participate in labor activities and more family members and friends, which could compensate SWB
reduction caused by spousal chronic health shock. This study firstly evaluated the effect of spousal
chronic health shock of SWB of elderly from rural and urban dimensions in China. Our results suggest
that more attention need to be payed to the elderly whose spouse are suffering from chronic illness,
especially in urban area.

There are also several limitations in our analysis. We proposed several possible explanations. However,
the influence mechanism of this effect needs to be further explored in future studies. In our study we
have concentrated on whether spouse catches up chronic illness, while other studies suggested that
different numbers of chronic conditions also has a different effect on elderly’s SWB[5]. Future research
should consider different numbers of chronic illness. Lastly, in our study, we didn’t consider the
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difference of different diseases. The effect of different chronic diseases, such as hypertension and cancer,

also need to be explored in future.
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Figure legends

Figure 1, OLS regression after PSM - urban sample, shows the OLS regression result after matching

treatment and control group in urban sample. The far right column shows the coefficient and its 95%

confidence interval. With controlling other variables, the negative effect of spousal chronic health shock

is statistically significant.
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Figure 2, OLS regression after PSM - rural sample, shows the OLS regression result after matching
treatment and control group in rural sample. The far right column shows the coefficient and its 95%
confidence interval. The coefficient isn’t statistically significant, which is there is no effect found here.

Additional Files
Additional file 1.docx: Table A1, bias reduction results by nearest neighbor matching;
Additional file 2.docx: Figure A1, kernel density distribution - urban sample; Figure A2, kernel

density distribution - rural sample.
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Figures

ID coef (95% Cl)
Treatment * -0.19(-0.28,-0.10)
Gender s 0.11 (0.05, 0.17)
Work + -0.02 (-0.13, 0.09)
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Education_2 —— 0.07 (0.01, 0.13)
Education_3 s 0.09 (0.02, 0.17)
Drinking status + -0.02 (-0.11, 0.07)
Basic health insurance + -0.16 (-0.26, -0.06)
Economic level —— 0.18 (0.14, 0.21)
Preventive health service + -0.05 (-0.16, 0.05)
Chronic disease — -0.14 (-0.20, -0.09)
Household members —— 0.03 (0.00, 0.05)
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Figure 1

OLS regression after PSM - urban sample, shows the OLS regression result after matching treatment and
control group in urban sample. The far right column shows the coefficient and its 95% confidence
interval. With controlling other variables, the negative effect of spousal chronic health shock is
statistically significant.



ID coef (95% CI)

Treatment —_— 0.04 (-0.04,0.13)
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Smoking status —_— -0.02 (-0.08, 0.05)
Education_2 —_— 0.23 (0.15,0.31)
Education_3 ¢ 0.24 (0.12, 0.36)
Drinking status —_— 0.11 (0.04, 0.18)
Basic health insurance — 0.04 (-0.16, 0.25)
Economic level — 0.12 (0.09,0.15)
Preventive health service * 0.09 (-0.03, 0.21)
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Figure 2

OLS regression after PSM - rural sample, shows the OLS regression result after matching treatment and
control group in rural sample. The far right column shows the coefficient and its 95% confidence interval.
The coefficient isn't statistically significant, which is there is no effect found here.
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