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Abstract 

Background Financial protection is a key dimension of Universal Health Coverage (UHC), and social medical insur-
ance is an effective measure to provide financial protection. The aim of this study is to examine the impact of urban–
rural medical insurance integration on medical impoverishment in China.

Methods We collected the time of integration policy in 337 prefecture-level cities across China, combined 
with the longitudinal database of China Labor-force Dynamics Survey (CLDS) from 2012–2016, and used a differ-
ence-in-differences (DID) method with multiple time periods at the city level to study the effect of urban–rural 
medical insurance integration on the medical impoverishment. Besides, to explore the heterogeneity of policy 
effects across populations, we conducted subgroup analyses based on respondents’ age, household registration, 
and whether they were rural–urban migrants.

Findings A total of 8,397 samples were included in the study. The integration policy has significantly reduced 
the incidence of medical impoverishment (average treatment effect on the treated (ATT) =  − 0.055, p < 0.05). Sub-
group analysis showed that the impacts on medical impoverishment varied by age group, and the integration 
policy has more effect on older people than on younger people (ATT for age 15–34 =  − 0.018, p > 0.05; ATT for age 
35–54 =  − 0.042, p < 0.05; ATT for age 55–64 =  − 0.163, p < 0.01). Moreover, the impacts also varied by household 
registration. The integration policy has a more significant impact on rural residents (ATT for rural =  − 0.067, p < 0.05) 
compared to urban residents (ATT for urban =  − 0.007, p > 0.05). Additionally, the policy has a bigger influence 
on rural–urban migrants (ATT for rural–urban migrated =  − 0.086, p < 0.05) than on those who have not migrated (ATT 
for rural–urban unmigrated =  − 0.071, p < 0.05).

Conclusion China’s policy of integrating urban–rural medical insurance has been successful in reducing medical 
impoverishment, especially for older age, rural, and rural–urban migrated people. It can be speculated that the inte-
grating policy may be adapted to other similar settings in developing countries to reduce medical impoverishment.
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Introduction
Medical impoverishment is a term used to describe a 
situation in which health payments result in a non-poor 
household becoming poor after paying for health ser-
vices and unable to cover subsistence spending [1]. Glob-
ally, approximately 100 million people are impoverished 
by the disease each year [2]. China, the world’s largest 
developing country, also faces serious medical impover-
ishment problems, especially in its rural areas. Studies 
showed that health payments increased the total number 
of rural poor households by 44.3% in China [3].

Social medical insurance can reduce the risk of poten-
tially large health expenditures faced by households, 
[4–7] can act as financial protection for poor households, 
[8] and is a common means of achieving universal health 
coverage in most low- and middle-income countries [2, 
8–11]. China also established its own medical insur-
ance system. In 2002 and 2007, the Chinese government 
established the New Rural Cooperative Medical Scheme 
(NCMS) and the Urban Resident Basic Medical Insur-
ance (URBMI), covering rural residents and the urban 
population, respectively. In 2011, these two medical 
insurance schemes together covered 78% of the Chinese 
population [12].

Despite the high level of population coverage that has 
been achieved, there are still certain shortcomings in this 
social medical insurance system. First, the benefit pack-
ages of the two medical insurance systems differ sig-
nificantly. Since URBMI covers more medical services, 
it provides a higher level of financial protection than 
NCMS [13, 14]. Second, there are difficulties in medi-
cal insurance reimbursement for migrant populations. 
Since the type of medical insurance scheme available to 
each individual depends on the household registration 
location, farmers who move to urban areas for work or 
residence are usually not eligible for URBMI, and remain 
enrolled in NCMS [15]. However, benefits such as medi-
cal reimbursement of NCMS are not available across 
counties, [16] rural-to-urban migrants in urban areas is 
difficult to obtain health insurance reimbursement [13]. 
Thus, the inadequate NCMS and URBMI insurance sys-
tems exacerbate the inequalities between urban and rural 
health care [17–20] and are ineffective in reducing the 
incidence of medical impoverishment [17, 21, 22].

To address these issues, China has carried out the pol-
icy of urban–rural medical insurance integration, inte-
grated the URBMI and NCMS, and conducted a series 
of reforms such as erasing the gap between urban and 
rural medical insurance benefits and improving medical 
insurance benefits [23]. The integrated medical insur-
ance system is called Urban and Rural Resident Basic 
Medical Insurance (URRBMI). Since 2009, the urban and 
rural health insurance integration policy has gradually 

started to be implemented year by year in some cities. 
This integration policy was largely completed after early 
2016, when the Chinese central government announced 
the unified completion of the integration of NCMS and 
URBMI nationwide [24].

Studies have now shown that the incidence of medi-
cal impoverishment decreased from 7.39% to 5.14% 
between 2010 and 2016 [20]. However, we are not cer-
tain that these decreased effects are brought about by the 
urban–rural medical insurance integration policy. Previ-
ous studies on the impact of urban–rural health insur-
ance integration on medical impoverishment are very 
limited. Several existing studies used cross-sectional data 
or provincial-level data to prove the association between 
integrating policies and catastrophic health expenditure 
or financial risk protection, but few studies provided an 
analysis using longitudinal and city-level data, and few of 
them conducted subgroup analyses across populations. 
In order to critically assess whether the integration policy 
can reduce the incidence of medical impoverishment, 
this study collected the time of integration policy in 337 
prefecture-level cities across China, combined with the 
CLDS database from 2012–2016, used a difference-in-
differences (DID) method with multiple time periods to 
study the effect of urban–rural medical insurance inte-
gration on the medical impoverishment, and further ana-
lyzed population heterogeneity.

Methods
Data sources
Our data come from individual-level social survey data-
bases and municipal-level databases. First, the individual-
level panel data are obtained from the CLDS database, 
which is designed and implemented by the Center for 
Social Survey of Sun Yat-sen University, and has been 
conducted every two years since 2012, with a sample 
covering 29 provincial-level administrative regions in 
China (excluding Hong Kong, Macao, Taiwan, Tibet, and 
Hainan). The CLDS database uses a multi-stage, multi-
level, probability sampling methodology proportional 
to the size of the labor force to make it nationally repre-
sentative. The CLDS database was ethically approved by 
the Biomedical Ethics Committee of Sun Yat-sen Univer-
sity. We used the data obtained from the CLDS surveys 
in 2012, 2014, and 2016, and we saved the sample aged 
15–64  years because the CLDS is a survey that focuses 
on the labor force sample and there are many outliers 
and missing values in the sample that are not in this age 
range.

Second, in terms of city-level data, as shown in Figure 
S1 of Supplemental Figure, we collected the time of inte-
gration policy of each prefecture-level city, based on pub-
lic policy documents available on legal websites or on the 
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websites of different city governments. These policy doc-
uments are issued and made public by the government 
and record the time when the urban and rural residents’ 
medical insurance system was officially in operation. In 
total, we collected integration completion times for 337 
prefecture-level administrative regions (i.e., all prefec-
ture-level administrative regions in China). In addition, 
we also obtained data on city-level control variables 
through the China City Statistical Yearbook. Finally, we 
merged the individual-level data with the city-level data 
by prefecture-level city name.

Measurement
Dependent variable: medical impoverishment
The dependent variable in this study is whether an indi-
vidual’s household is impoverished due to health pay-
ments (medical impoverishment). A non-poor household 
is impoverished by health payments when it becomes 
poor after paying for health services [1]. We follow the 
methodology proposed by WHO to calculate this vari-
able as Eq. (1):

The medical impoverishment variable  (Impoori,t) is 1 
when the household expenditure ( expi,t ) is equal to or 
higher than the subsistence expenditure ( sei,t ) and the 
household expenditure net of out-of-pocket medical 
expenditure ( oopi,t ) is lower than the subsistence expend-
iture ( sei,t ); otherwise, it is 0.

The subsistence expenditure ( sei,t ) is calculated as 
Eq.  (2). Subsistence expenditure ( sei,t ) is numerically 
equal to the poverty line (pl) multiplied by the equivalent 
household size ( eqsizei,t ), where the poverty line is the 
average monthly food expenditure of households whose 
food expenditure as a proportion of total household con-
sumption expenditure is between the 45th and 55th per-
centile of the entire sample, and the equivalent household 
size is the 0.56th power of the household size [1].

Core independent variable: urban–rural medical insurance 
integration
A binary variable was set according to whether the medi-
cal insurance integration policy was implemented in the 
respondent’s city, where 1 indicates that the integration 
was implemented and 0 indicates that it was not.

Control variables
At the individual level, we controlled for characteristics 
that are often associated with the current status of an 

(1)

Impoori,t
Impoori,t

= 1, expi,t ≥ sei,t and expi,t − oopi,t < sei,t
= 0, expi,t ≥ sei,t and expi,t − oopi,t < sei,t

(2)sei,t = pl ∗ eqsizei,t

individual’s life and thus affect whether the individual’s 
household is impoverished, such as respondents’ house-
hold registration, education, age, marital status, and per-
sonal income. For the household registration variable, 
the value of urban household registration is 0 and rural 
household registration is 1; for the education variable, the 
value of elementary school education and below is 1, jun-
ior high school is 2, high school is 3, and bachelor degree 
and above is 4; for the marital status variable, the value 
of no spouse (widowed, unmarried, divorced, cohabit-
ing) is 0, otherwise it is 1. Besides, the age variable is the 
respondent’s actual age value, and the personal income 
variable is the logarithm of the annual personal income.

In addition, we additionally control for city-level eco-
nomic, demographic, and public health variables, specifi-
cally the log of hospital beds per capita, the log of GDP 
per capita, the log of average annual population, and the 
natural growth rate in the city where the individual is 
located.

Data analysis
Our statistical analysis section is divided into 4 stages. In 
the first stage, we perform a descriptive statistical analysis 
of the data. In the second stage, we chose the difference-
in-differences (DID) model with multiple time periods to 
conduct the baseline regression. To control for the effect 
of some unobservable variables on the results, we further 
included the individual fixed effects and year fixed effects 
in the DID model. The DID model is shown in Eq. (3).

In Eq.  (3), MIi,t represents whether individual i 
experienced medical impoverishment at time t, and 
integrationi,t represents whether the individual was in the 
treatment group at time t, taking the value of 1 if it was 
and 0 otherwise. Xi,t is a vector of control variables. µi 
and �t are individual fixed effects and year fixed effects, 
respectively. ǫi,t the error term.

In the third stage, we chose four types of robust-
ness tests to demonstrate the robustness of the base-
line regression results: (1) Parallel trend test [25]. The 
DID estimators are only meaningful when the parallel 
trend is satisfied, and we plot dynamic treatment effects 
to indicate the parallel trend. (2) PSM-DID. The PSM-
DID method is able to eliminate some of the bias in the 
DID method, [26, 27] and we used the kernel matching 
method for the propensity score matching (PSM). (3) 
Treatment effect heterogeneity problem. Since the policy 
of integrating urban and rural medical insurance is not 
implemented at the same time nationwide, but by differ-
ent cities themselves, there is some staggering of the pol-
icy implementation time. According to the idea proposed 

(3)
MIi,t = a+ 0integrationi,t + βXi,t + µi + �t + ǫi,t
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by Goodman-Bacon(2021), [28] this staggered DID 
will result in the ATT (average treatment effect on the 
treated) not being accurately estimated due to the hetero-
geneity of the treatment effects across cities. Therefore, 
using the doubly robust DID estimator proposed for this 
bias, [25] we re-estimate the ATT to show the robustness 
of our results. (4) Placebo test [29]. We advance the year 
of all policy implementation by 1 year to observe whether 
this pseudo-treatment would have the same effect on 
medical impoverishment.

Finally, in the fourth stage, we conducted population 
heterogeneity analysis by regressing subgroups of peo-
ple with different demographic characteristics to explore 
the heterogeneity of policy effects on people with dif-
ferent characteristics. In addition, in order to reduce 
the existence of correlation between error terms and to 
obtain more robust estimates, we clustered the robust 
standard errors at the city level in the regression analyses 
described above.

The above statistical analysis process was done in 
STATA 16.0 software. p < 0.05 is the threshold of statisti-
cal significance.

Result
Descriptive statistics
Table 1 summarizes the descriptive statistics of the main 
variables. In the study sample, five percent of the indi-
viduals in the sample are in households that are impov-
erished because of health care costs. Besides, the average 
age of the sample is 43 years old, 88% of the population 
is married, the average educational level is junior high 
school, 75% samples are rural households, and the aver-
age annual personal income is 19,930 yuan (e9.90). Addi-
tionally, at the urban level, on average, the GDP per 
capita is 49,021 yuan (e10.8), the hospital beds per capita is 

48 (e3.88), the annual population is 4.64 million  (e6.14), and 
the natural growth rate is 7.73%.

Baseline regression
Table 2 shows the results of the baseline regressions, the 
regression coefficient of the integration variable is nega-
tively significant at the 1% significance level with or with-
out the inclusion of control variables, suggesting that the 
urban–rural medical insurance integration policy can 
reduce the likelihood of medical impoverishment among 
residents.

Robustness tests
Parallel trend test
Figure 1 illustrates the dynamic treatment effect, includ-
ing the treatment effects and its 95% confidence intervals. 
The results show that there is no pre-trend before the 
urban–rural medical insurance integration, while there is 
a significant treatment effect after the onset of the policy, 
so our estimates satisfy the parallel trend assumption.

PSM‑DID
Column (1) of Table 3 shows the results of the PSM-DID 
regression, where the regression coefficients are signifi-
cantly negative at the 1% significance level and the treat-
ment effect value is similar to the baseline regression 
results.

Treatment effect heterogeneity
We re-estimated the ATT using a robust estimator [25] 
The results of the estimation are shown in column (2) of 
Table 3. The regression coefficient is -0.045 and significant 
at the 1% level, which is consistent with the baseline results.

Placebo test
Column (3) of Table 3 reports the results of the placebo 
test, and the nonsignificant estimated coefficients sup-
porting the reliability of our baseline regression results.

Table 1 Descriptive statistics

Mean (%) Sd Min Max

Impoor 0.05 0.22 0.00 1.00

Integration 0.34 0.48 0.00 1.00

Age 42.56 11.39 15.00 64.00

Education 2.22 1.04 1.00 4.00

Marriage 88% 0.33 0.00 1.00

Ln_income 9.90 1.11 1.79 15.60

Household registration 75% 0.44 0.00 1.00

Ln_perGDP 10.80 0.59 9.08 11.89

Ln_perHBed 3.88 0.41 2.85 4.93

Ln_pop 6.14 0.66 4.67 8.13

Natural Growth Rate 7.73% 5.11 -8.90 30.30

Table 2 The results of the baseline regressions

***  p < 0.05. The standard errors in parentheses are clustered by city. “YES” means 
the control variable or fixed effect was controlled, and “NO” means the control 
variable or fixed effect was not controlled

Medical impoverishment

(1) (2)

Integration -0.049*** -0.055***

(0.01) (0.02)

Control variables No Yes

Time FE Yes Yes

Individual FE Yes Yes

N 8397 8397
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Heterogeneity analysis
Age
Table  4 shows the results of the age heterogeneity 
analysis, where the impact of the urban–rural medical 
insurance integration policy was concentrated on resi-
dents between the ages of 35 and 64, reducing the prob-
ability of medical impoverishment by 4.3% for residents 
aged 35–54 and 15.8% for residents aged 55–64.

Household registration
The results in columns (1) to (4) of Table 5 show that the 
urban–rural medical insurance integration policy has 
a significant impact on the medical impoverishment of 
rural residents, but has no effect on residents with urban 

household. Specifically, the incidence of medical impov-
erishment among rural residents decreased by 6.7% after 
the implementation of the integration policy.

Rural–urban migrant
Columns (5) and (6) of Table  5 give the regression 
results for the subsample of rural residents with and 
without rural–urban migration. The results show that 
the urban–rural medical insurance integration policy 
had a greater impact on the group that experienced 
migration, reducing their incidence of medical impov-
erishment by 8.6%, while only reducing the probability 
of medical impoverishment for those without migra-
tion by 7.1%.

Fig. 1 Parallel trend test. The standard errors in parentheses are clustered by city

Table 3 Results of robustness tests

***  p < 0.05. The standard errors in parentheses are clustered by city. “YES” means 
the control variable or fixed effect was controlled, and “NO” means the control 
variable or fixed effect was not controlled

PSM-DID Robust DID Placebo Test
(1) (2) (3)

Integration -0.051*** -0.045*** -0.008

(0.01) (0.02) (0.02)

Control variables Yes Yes Yes

Time FE Yes Yes Yes

Individual FE Yes Yes Yes

N 8397 6109 8397

Table 4 Results of age heterogeneity a nalysis

***  p < 0.05. The standard errors in parentheses are clustered by city. “YES” means 
the control variable or fixed effect was controlled, and “NO” means the control 
variable or fixed effect was not controlled

(1) (2) (3)
15–34 35–54 55–64

Integration -0.020 -0.043*** -0.158***

(0.03) (0.02) (0.05)

Control Variables Yes Yes Yes

Time FE Yes Yes Yes

Individual FE Yes Yes Yes

N 1541 5061 1151
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Discussion
Social medical insurance is an effective measure to pro-
vide financial protection to the population and is also 
considered a common policy tool to achieve universal 
health coverage in society [8]. This study examines the 
impact of urban–rural medical insurance integration on 
the medical impoverishment among Chinese resident 
households.

Overall, the integration policy reduces the incidence of 
medical impoverishment. This suggests that the integra-
tion policy not only equalizes medical insurance services 
between urban and rural areas, but also provides Chinese 
residents with stronger financial protection in health care 
by increasing medical insurance reimbursement rates 
and coverage, improving administrative efficiency, and 
consolidating risk pools, [29]. Thus, after the integration 
policy, China has successfully moved one step closer to 
its goal of achieving universal health coverage. This is 
consistent with existing research findings that integration 
policy will result in a lower probability of catastrophic 
health expenditures [30].

Also, by heterogeneity analysis, we find population 
heterogeneity in policy effects. First, in terms of age het-
erogeneity, residents will be increasingly likely to benefit 
from the integration policy as they get older. There are 
two possible explanations. On the one hand, the younger 
group is predictably unaffected because they are inher-
ently healthy and have difficulty falling into diseases. On 
the other hand, older residents do exhibit a higher inci-
dence of medical impoverishment, [20] so they are more 
likely to benefit from the integrated policy.

Second, in terms of household registration heterogene-
ity, we find that the policy effect of urban–rural medical 
insurance integration policy on medical impoverishment 
is mainly significant among rural residents, which may be 
caused by the fact that there is a large gap between the 
benefits of URBMI and NCMS before integration, while 

the urban–rural medical insurance integration policy 
allows rural residents to enjoy the same medical insur-
ance benefits as urban residents.

Additionally, medical insurance integration would 
merge the administrative agencies and funding pools of 
URBMI and NCMS, enabling urban residents to benefit 
from administrative advances and pool risk reduction, 
[29] and some cities would also uniformly increase the 
reimbursement amount and scope of urban residents’ 
medical insurance when implementing integration poli-
cies. Thus, the integration policies should have an impact 
on medical impoverishment for both urban and rural 
residents. However, our results found that the integration 
policy had no effect on the urban residents.

This may be due to the fact that urban residents are less 
likely to become poor due to illness than rural residents 
[17–20]. Under China’s specific economic development 
conditions, urban residents are in a much better eco-
nomic position than rural residents. In our study sam-
ple, the incidences of medical impoverishment were 1.4% 
among urban residents and 7.8% among rural residents, 
indicating the incidence of medical impoverishment is 
inherently much lower among urban than rural residents 
[17–20].

Another possibility is that the limited improvement of 
the reimbursement rate of urban residents after policy 
reform is insufficient to change the previous situation 
of poverty caused by illness. For example, in Beijing, the 
capital city of China, the inpatient reimbursement rate 
for urban residents has increased by 5–10%, while it has 
increased by more than 30% for some rural residents, 
[30] contributing to the fact that urban residents impov-
erished by illness benefit less from the policy.

Finally, in terms of the heterogeneity of urban–rural 
migration, those who move from rural to urban areas are 
more able to benefit from the policy than those who do 
not move. This may be largely due to the fact that prior to 

Table 5 Results of the analysis of household registration and migration heterogeneity

***  p < 0.05. The standard errors in parentheses are clustered by city. “YES” means the control variable or fixed effect was controlled, and “NO” means the control 
variable or fixed effect was not controlled

Household Registration Rural–Urban Migrated

(1) (2) (3) (4) (5) (6)

Urban Urban Rural Rural No Yes

Integration -0.006 -0.007 -0.060*** -0.067*** -0.071*** -0.086***

(0.02) (0.02) (0.02) (0.02) (0.02) (0.04)

Control Variables No Yes No Yes Yes Yes

Time FE Yes Yes Yes Yes Yes Yes

Individual FE Yes Yes Yes Yes Yes Yes

N 1760 1760 6148 6148 5884 207
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the integration, the NCMS was not available across coun-
ties, which meant that these residents who participated 
in the NCMS were not entitled to the medical insur-
ance benefits even in the urban areas of the prefecture-
level cities to which they belonged. After the integration, 
rural residents who are migrating to the city can enjoy 
the same medical insurance benefits as urban residents, 
without facing the problem of cross-location reimburse-
ment procedures.

The contributions of this study are as follows: first, to 
our knowledge, this is the first study to identify the impact 
of urban–rural medical insurance integration on medi-
cal impoverishment through an econometric approach of 
multi-period DID at the city level. Second, although stud-
ies have shown the correlation between urban and rural 
health insurance integration policies and medical poverty, 
[31] they are based on cross-sectional data and therefore 
do not show the causal relationship between integration 
policies and medical poverty. In contrast, we utilized lon-
gitudinal survey data and a multi-period DID model at 
the prefectural city level, and conducted robustness tests 
such as parallel trend tests, hence, our estimation results 
were able to yield rigor and accuracy causality. Thirdly, we 
conducted heterogeneity analysis for different characteris-
tics of the population to explore the differential impact of 
integration on various population samples, which allows 
us to provide a strong reference for the development of 
more targeted intervention policies.

It is worth noting that this study has certain limita-
tions. First, because the data used in this study are from 
2012 to 2016, we are unable to observe the effects of 
policy implementation after 2016. Future studies should 
focus on examining the policy effects of medical insur-
ance integration after 2016, as well as the long-term 
effects in areas that have been integrated. Second, this 
study ignores samples that are already poor. Given the 
economic hardship of these samples themselves, they are 
likely to further exacerbate poverty after paying out-of-
pocket health payments. Thus, it is likely that our study 
underestimates the impact of disease-based poverty or 
integration policy.

Conclusion
In this study, we examined the impacts of urban–rural 
medical insurance integration on medical impoverish-
ment in China. Our results show that the urban–rural 
medical insurance integration has been successful in 
reducing medical impoverishment, especially for older 
age, rural, and rural–urban migrated people. These con-
clusions can provide a reference for further improving 
social health insurance programs in China and also give 
suggestions for developing countries with similar social 
backgrounds to reduce medical impoverishment.
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