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Based on the panel data of China Health and Retirement Longitudinal Study (CHARLS)

in 2011, 2015, and 2018, this paper used the difference-in-difference (DID) method

to evaluate the implementation effect how the Long-Term Care Insurance (LTCI) policy

impacted on the medical expenses and the health status of the middle-aged and elder

population. The empirical results show that LTCI has reduced the outpatient and inpatient

quantity by 0.1689 and 0.1093 per year, and cut the outpatient and inpatient expenses

by 23.9% and 19.8% per year. Moreover, the implementation of LTCI has improved

the self-rated health, the activity of daily living (ADL), as well as the mental health.

These conclusions verify the implementation value of LTCI system and provide policy

implications for the medical reform and the further LTCI implementation in a larger scale.

Keywords: Long-Term Care Insurance, medical expenses, health status, difference-in-difference method, medical

reform

INTRODUCTION

According to the latest data of the seventh national census released by the National Bureau of
Statistics of China in May 2021, the proportion of the population aged 60 and over reached
18.70%, and the proportion of those aged 65 and above reached 13.50%. The proportion changes
of the elderly demonstrate that the population aging in China has further deepened. In addition,
as the average life span of the population increases, China’s elderly population is significantly
characterized by aging and longevity, correspondingly the number of the disabled elderly is
constantly going up as well. According to the 2018–2019 Survey Report on Long-term Care in China,
the proportion of the severely disabled elderly population reached nearly 5%, with a disability rate
of 11.8%. More than 40 million disabled, elderly people are in sore need of medical care and at the
same time, the rapidly expanding medical expenses have brought heavy burdens not only to elder
individuals, but also their families. Given the severe challenges that may come with the gradual
increase of the disabled population, Long-Term Care Insurance (LTCI) has been gradually initiated
by the governments. From a worldwide perspective, the long-term care insurance development can
be traced back to the Social Insurance Law enacted by the Austrian government in 1956, which
legislates the right to health care covering a small part of long-term care liability. Later, the LTCI
has been implemented gradually in other countries, until Germany has passed the Long-term Care
Act in 1995, when the LTCI system was formally proposed as an independent pillar of the welfare
system in Germany.

Learning the experience from other countries, the local government of Qingdao City, Shandong
Province of China, took the lead in implementing the LTCI system in the cities and towns under
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its jurisdiction in 2012, and further expanded the implementation
scope of the LTCI system to its rural areas in 2015. The
trial LTCI system can be implemented firstly in Qingdao was
because the elder population aged above 65 has reached 920
thousand at the end of 2011, accounting 12% and the disable
and semi-disable elderly has reached 250 thousand. At that
time, the medical security system in Qingdao has already been
unable to meet the increasing care need for the aging elderly.
Therefore, the nursing services have been separated from the
medical services and constituted a part of the trial LTCI system
in Qingdao. As to the insured targets, those who have basic
medical insurance, no matter the medical insurance for the
employed or the general residents in the urban area (extending
the scope to the rural area after 2015), were automatically
insured with the trial LTCI system. They can make use of the
care services of the LTCI system since they have been disabled
and in bed for more than 6 months, or completely unable to
take care of themselves, or their assessed score of the “Daily
Living Ability Assessment” were <60. The LTCI system provides
economic compensation for the care services generated during
the hospitalization, and provides the integrated care services such
as healthmanagement, maintenance treatments, basic living care,
and functional maintenance (rehabilitation training) etc. through
the medical care institutions and nursing centers.

The LTCI treatment and nursing types have been determined
according to the disable status. The care services of LTCI system
in Qingdao can be mainly categorized as four kinds from the
severe disable status to the mild disable status: (1) Special medical
care, those who are graded II or above are provided 24-h
continuous care services in the designated medical institution;
(2) Nursing home care, the institutions integrated treatment and
convalesce take the obligations to provide 24-h continuous care
services; (3) Home care, door-to-door services provided by the
nursing institutions; (4) Patrol care, provided by the nursing
institutions (including village clinics) of which the duration and
categories are less than the third one. The reimbursement rate
of LTCI can be as high as 90% for the insured urban employees
(including the retired). For those who have basic resident medical
insurance (including rural residents since 2015), the rates are
about 70–80% according to the specific care they have accepted.
As to the patrol care, the cost such as visiting cost, medical
consumable material cost etc. that happens during patrol care are
paid by LTCI fund, while the cost such as medicine, examination
etc. that happens during hospitalization are still paid by the
medical insurance.

After Qingdao being the first city to conduct the trial
implementation of the LTCI policy in China, the Ministry of
Human Resources and Social Security of the PRC issued the
Guiding Opinions on Piloting the Long-term Care Insurance
System on June 27, 2016, which marks the determination and
endeavor of the central government to solve the care problems
for the elderly. Since then, another 15 cities across the country
has started their trial work of the LTCI system. Several years past,
what is the policy effect of the LTCI system? Can it effectively
reduce medical expenses of the elderly and their family? Will it
have negative effects on the health of the elderly with the reduced
medical expenses or have positive effects on their health because

the insured elderly patients can access to care services in a better
way? In order to answer a series of questions related to the effects
of the LTCI policy implementation, a few quantitative studies
have been carried out.

By analyzing the long-term care insurance system in the trial
cities, scholars concluded that LTCI has lowered the medical
expenses and controlled the scale of expenses of the elderly
without harming their health (1–3). Using the synthetic control
method, Yu et al. (4) found that after implementing the LTCI
system, the per capita medical expenses decreased briefly, but
later increased. As these studies used the macro data at the
municipal level, it was difficult to accurately investigate the long-
term impact of LTCI at the micro perspective, for example the
medical expenses of elder individuals. Scholars found that the
LTCI subsidies for home care significantly reduced their expenses
of medical services (5, 6). About every 1 yuan invested in the
elderly care system can save about 8.6 yuan of the medical
insurance fund (7). These studies contribute the literature on this
issues, still there are rare quantitative studies on the effect of trial
LTCI policy in China, and the conclusions have been no closer
to consensuses. Therefore, based on the 2011, 2015 and 2018
panel data of China Health and Retirement Longitudinal Study
(CHARLS), this paper uses the difference-in-difference (DID)
method to empirically analyze the effect of the LTCI policy in the
experimental cities, exploring whether the original intention of
formulating the policy has been achieved and whether it should
be implemented nationwide as one of the formal pillars of the
social security system of China.

The rest of this paper is structured as follows: As a literature
review on LTCI, the Section Literature Review analyzes the
impact of LTCI on the medical expenses and the health
status of the elderly and proposes the corresponding theoretical
hypotheses; Section Data and Recognition Strategies describes
the data, samples, model and empirical methods used in this
paper; in Section Empirical Results and Interpretation, this paper
analyzes the empirical results, conducts the robust test and
discusses the mechanism; the Section Conclusions and Policy
implications summarizes the whole paper and presents the policy
implications for the future implement and medical reform.

LITERATURE REVIEW

Governments hold the cautious opinions on the LTCI system,
worrying the possible increasing care expenses which may be
not able to afford. In addition, no consistent conclusions have
been reached on the impact of the LTCI policy according
to currently available researches, especially its impact on the
medical expenses. This paper reviews relevant literature from the
following two perspectives.

The Impact of LTCI on the Medical
Expenses of the Elderly
On the one hand, the implementation of LTCI can reduce
medical expenses because of its “substitution effect”. Although
the development of LTCI are different in different areas, there
are many similarities in essence, which basically fall in between
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the commercial insurance and social insurance. There are neither
pure commercial LTCI nor pure state-borne LTCI. Theoretically,
with the long-term care services provided, no matter which
design of LTCI, the unnecessary utilization of medical services
will reduce (8–10). As the LTCI system responds to the much
demand for the nursing and care, the burden caused by excessive
medical expenses can be eased (11–13). Gade et al. (14) found
the medical care providing to the critically ill patients can
reduce their use of medical resources, such as the intensive
care units, which help to control the medical cost. With the
quasi-experimental and randomized controlled trial evidence,
researchers have verified that LTCI in U.S can relieve the medical
expense burden of elderly patients to some extent (15, 16). Similar
research conclusions were found in Japan and South Korea (17,
18). Jae et al. (19) found that patients with LTCI spent less time in
hospitals, thus paid significantly reduced medical fees than those
patients without LTCI.

On the other hand, some researchers believe that the
implementation of LTCI will increase medical expenses because
it can release the demand for medical services, namely the
“release effect” (20). Jone et al. (21) compared the effect among
the different earning groups and concluded the LTCI lead
to the higher initial spending on the medical care among
middle-income individuals. It is found that the more convenient
provision of the medical apparatus and service, the more care
services will be utilized for the elderly people (22). Wooldridge
and Schore (23) analyzed how channeling impact on the use of
hospital, nursing home, and other medical services, and found
that the reductions in hospital use among the treatment group
were neither large nor statistically significant. Comparing the
medical expenses at different ages of the Czech Republic and the
Netherlands, the proportion of medical expenses of the elderly
who are 85 years old and above is about 20% in Netherlands.
In contrast, due to the lack of LTCI in the Czech Republic, the
medical expenses of the population over 85 years old did not
increase rapidly (4). All the above researches on LTCI indicate
that LTCI can release medical needs, thereby increasing the
medical expenses of the elderly. However, it would be easy to
control the medical expenses simply by closing hospitals, but that
would be worthless (24). Only in the way of cutting medical costs
without harming the health status of the population, is consistent
with the idea of “value-based health care” (25).

Impact of LTCI on the Health Status of the
Elderly
From the macro social perspective, the implementation of LTCI
can strengthen the social health welfare because the care services
at various levels construct a more complete social security
system (26–28). From the micro perspective of elder individuals,
research has shown that the degree of care accepted by the elderly
is directly proportional to the quality of their longevity and
health (29). Based on the experimental results obtained from
Spiers et al. (30), cognitive training for the elderly significantly
improves their daily activity abilities, which can last for about
5 years. Chen et al. (31) found that the nursing management of
the medical institutions and the service attitude of care-givers has

been improved with the implementation of LTCI, thus improved
the health status of the elderly. Yu and Tseng (32) found LTCI
effectively satisfies the nursing demands of the aging society,
improves the health status of the elderly, as well as the household
caregivers In addition, Fu et al. (33) found the LTCI has a positive
effect on labor supply, which had increased after the LTCI system
implemented, and had decreased after the LTCI system had
reformed. Researchers have realized the critical role of LTCI in
improving the health status of elder individuals and their family,
members, as well as its positive role in other social field.

DATA AND RECOGNITION STRATEGIES

Data Source
The data used in this paper is extracted from the panel data
of CHARLS in 2011, 2015, and 2018, including the micro-data
representing families with middle-aged and elderly people over
45 years old. This data is mainly used to analyze the problems of
population aging faced by China, which provides a high-quality
basic guarantee for the data needed for interdisciplinary research.
This paper chooses the CHARLS database for the following
reasons: firstly, it is a survey data specifically for the middle-aged
and elderly people over 45 years old, which is the target group
of the LTCI system, who are potentially taking the care service.
Secondly, the LTCI system was first implemented in Qingdao
in 2012, and implemented in other 15 cities in 2016. In these
15 cities which implemented the trial LTCI, the data of twelves
cities were included in the CHARLS database which are Chengde,
Qiqihar, Shanghai, Suzhou, Ningbo, Anqing, Shangrao, Jingmen,
Guangzhou, Chongqing, Chengdu, as well as Qingdao. The 2011,
2015, and 2018 CHARLS data contribute to the observation of
the situation before and after the implementation of the LTCI
policy at different time nodes, which is consistent with the model
setting of the DID method. Thirdly, the data covers a series of
key variables about medical expenses and the health status of the
middle-aged and the elderly, which satisfies the study objects of
this article.

Model and Methods
With the pilot programs of LTCI in different cities as the “natural
experiments”, this paper establishes a DID model, with a specific
model setting as follows:

Yijt = α + βTrialij × Treatit + δXijt + τt + ωi + εijt (1)

As in formula (1), Yijt represents the explained variables which
this paper emphasized, namely themedical consumption variable
(medical expenses and treatment frequency) and health level
(self-rated health status and the ability of activities of daily living
etc.). i represents the individual, j represents the cities of trial
LTCI, t represents time, alternatively the year. Trialij × Treatit
represents the interaction term of the city variable whether it
had implemented the LTCI and the time variable whether the
LTCI had been implemented at the year t. The coefficient β is
the focus of this study, which is used to observe the policy effect
of LTCI. Xijtrepresents the characteristics of individuals. τt and
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ωi represent the time and individual fixed effect respectively. εijt
represents the random disturbance term.

Variable Descriptions
Firstly, this paper discusses whether the implementation of
LTCI can reduce the medical expenses of the elderly. The
dependent variables related to medical expenses, are represented
by the outpatient expense, the outpatient frequency, the inpatient
expense, and the inpatient frequency in the past year (the
logarithms of the variables mentioned above are taken). The
main explanatory variable is the impact of LTCI policy, which is
the interaction term of dummy variables whether it is the trial
cities and the year before and after the implementation of the
LTCI system, namely Trialij × Treatit . In this paper, the year
2016 is set as the time benchmark. As to the non-trial cities of
LTCI, Trialij = 0; As to the trial cities of LTCI, Treatit = 1 if
the samples are extracted from the CHARLS in 2018, because
the LTCI has been implemented; otherwise Treatit = 0 (when the
samples are extracted from CHARLS in 2011 and 2015). To the
special city Qingdao, which has implemented the LTCI system
in 2012, Treatit = 1 if the samples are extracted from the urban
area of Qingdao in 2015 and 2018 of the CHARLS database.
Otherwise Treatit = 0. (Note: Qingdao has further expanded the
implementation scope of the LTCI system to its rural areas in
2015, the rural area is not regarded as the treatment group in
2015, because the interval is about only half a year between the
data collection and the LTCI implementation).

Secondly, this paper explores whether the implementation of
LTCI will improve the health status of the elderly. The dependent
variable, which is the health status of the elderly, is represented
by the variables, such as the health self-evaluation score, the
ADL score and the mental health score (MHS). The health self-
evaluation score ranges from 1 to 5, with 1 point indicating
extremely unhealthy and 5 points indicating extremely healthy.
Covering six activities of daily life, the ADL score ranges from 0
to 40 points. Similarly, the range of the MHS is also from 0 to
40 points, which is calculated through a set of questions testing
the depression symptom of the individuals. For both of the ADL
score and MHS, the higher the scores, the worse the conditions.
In addition, all variables are standardized before putting in the
DID regression analysis.

The control variables are selected based on Anderson’s health
service utilization model and Grossman’s theory of health care
demand (34, 35). Grossman’s theory of health care demand
emphasizes that health investment is necessary to stay healthy,
which is impacted by the price of the medical resources.
The relatively lower cost of the care services compared with
their earnings, provoke individuals to obtain more health
resources. In addition, according to Anderson (34), the impacting
factors of health service utilization mainly include the personal
characteristic factors composed of age, gender, education,
earnings, subjective and objective health status etc. Therefore,
this paper controls the following variables whose definitions are
shown in Table 1.

Descriptive Statistics
As the paper focused on the changes of the medical services
utilization and expenses, and the health condition, the mean
difference of the related variables before and after the LTCI
implementation have been analyzed. The results are shown in
Tables 1, 2 respectively.

As demonstrated in the upper part of the Table 2, for the
trial cities, the medical services utilization and consumption has
changed greatly after the implementation of LTCI policy. The
outpatient expenses and frequency, and the inpatient expenses
and frequency all decreased with the reform. To those cities
which have not implemented the LTCI system, as shown in the
lower part of the Table 2, statistical results demonstrate that
the medical expenses have increased, no matter the outpatient
or the inpatient expenses, and the frequency of the medical
services utilization, especially the inpatient frequency also
have increased.

The upper part of the Table 3 demonstrated the physical
and mental health changes with the implementation of the
LTCI system. For the trail cities, the ADL and the MHS of the
individuals has improved, even not much. The self-rated health
has decreased a little, but not significant. As to those cities which
have not implemented the LTCI system, the self-rated health has
firstly decreased in 2015, and increase later in 2018. In contrast,
the scores of the mental health and the ADL have increased,
whichmeans the worse physical andmental circumstance as time
goes by.

TABLE 1 | Definitions of variables.

Variable Definition N Mean S.D.

Age Age of the elderly 42,591 62.3 13.524

Gender Dummy variable (male = 1; female = 0) 42,591 0.353 0.496

Marriage Dummy variable (widowed/divorced = 1; others = 0) 42,591 0.219 0.483

Education Uneducated = 1; primary school = 2; junior high school = 3; senior high school = 4; college and above = 5 42,591 2.885 2.231

Individual-earnings Earnings over the past year 42,591 3,211 17,435

Self-rated health Extremely unhealthy = 1; relatively unhealthy = 2; healthy = 3; relatively healthy = 4; extremely healthy = 5 42,591 3.974 1.213

Disease quantity The total quantity of chronic diseases suffered by the elderly 42,591 18.95 14.72

Physical pain Yes = 1; no = 0 42,591 0.402 0.527

Source: the charls 2011, 2015, and 2018.
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TABLE 2 | The comparison of medical service utilization, 2011, 2015, and 2018.

Trial cities

Before After

Mean S.D. Mean S.D.

Outpatient expense (Yuan) 273.5726 898.6157 189.4393*** 1,126.5433

Outpatient frequency 0.3218 1.0914 0.2278** 0.8348

Inpatient expense (Yuan) 1,612.3099 4,893.1747 1,277.6557*** 4,099.8214

Inpatient frequency 0.1361 0.4733 0.1026** 0.3744

N 1,327 653

Non-trial cities

2011 2015 2018

Mean S.D. Mean S.D. Mean S.D.

Outpatient expense (Yuan) 219.0321** 963.7452 247.7403** 1,253.9243 265.6823 1,306.4376

Outpatient frequency 0.3974* 1.0857 0.4283** 1.1695 0.4041 1.0264

Inpatient expense (Yuan) 1,032.8137** 6,866.2960 1,384.0247* 8,857.2057 1,471.0475 5,798.36769

Inpatient Frequency 0.1385* 0.5372 0.1522* 0.4795 0.1563 0.4092

N 14,286 15,130 14,127

Source: CHARLS 2011, 2015, and 2018.

The trial cities were compared before and after the LTCI system implemented; and the trial cities are Qingdao, Chengde, Qiqihar, Shanghai, Suzhou, Ningbo, Anqing, Shangrao, Jingmen,

Guangzhou, Chongqing and Chengdu.

The non-trial cities are compared in adjacent years and marked on the first ones.

*, **, and *** represent significance at the level of 10, 5, and 1%, respectively.

TABLE 3 | The comparison of the health status, 2011, 2015, and 2018.

Trial cities

Before After

Mean S.D. Mean S.D.

Self-rated health 3.5313 7.7615 3.5308 6.1343

ADL score 4.3654 11.2351 4.3058* 12.7523

Mental health score 17.7856 90.3986 15.7183*** 75.4348

N. 1,327 653

Non-trial cities

2011 2015 2018

Mean S.D. Mean S.D. Mean S.D.

Self-rated health 3.7452 7.2358 3.5034* 8.243 3.6762 8.7743

ADL score 4.2376 9.4209 4.3458* 11.4875 4.3987 12.7541

Mental health score 16.7052** 73.0985 17.875** 93.7835 18.2423 93.6573

N. 14,286 15,130 14,127

Source: CHARLS 2011, 2015, and 2018.

The trial cities were compared before and after the LTCI system implemented; and the trial cities are Qingdao, Chengde, Qiqihar, Shanghai, Suzhou, Ningbo, Anqing, Shangrao, Jingmen,

Guangzhou, Chongqing and Chengdu.

The non-trial cities are compared in adjacent years and marked on the first ones.

*, **, and *** represent significance at the level of 10, 5, and 1%, respectively.

Parallel Trend Test
Before taking the DID regress model, it tested
whether the trends before the LTCI implementation

is parallel. The core related variables of the medical
services utilization and the health conditions in 2011,
2015 and 2018 have been analyzed. The results are
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FIGURE 1 | Parallel trend of outpatient expenses (Yuan).

FIGURE 2 | Parallel trend of outexpatient frequency.

FIGURE 3 | Parallel trend of inexpatient expenses (Yuan).

FIGURE 4 | Parallel trend of inexpatient frequency.

shown in Figures 1–6 respectively, which also visually
demonstrated how the medical service utilization and
health conditions have changed before and after the
LTCI implementation.

FIGURE 5 | Parallel trend of ADL score.

FIGURE 6 | Parallel trend of mental health score.

EMPIRICAL RESULTS AND
INTERPRETATION

The Impact of LTCI on Medical Expenses
Regression Results of the DID Model

According to the empirical method introduced above, this paper
mixes the CHARLS data in three periods (2011, 2015, and 2018)
and identifies whether the implementation of the LTCI policy
reduces the expenses and frequency of the medical treatment.
Table 4 shows the empirical results:

As shown in Columns (1) and (2) of the Table 4, compared
with those in non-trial cities of the LTCI system, the
implementation of LTCI has reduced the outpatient expenses
by 22.82% and decreased the outpatient quantity by 0.1689
per year. It can be seen from Columns (3) and (4) that the
inpatient expenses and quantity in the trial city also have
reduced (19.8% and 0.1093 respectively). Moreover, among the
controlled variables, the age, education and disease quantity
are positively correlated with the outpatient and inpatient
medical services. Alternatively, those who are elder and with
stronger educational backgrounds, higher earnings and more
chronic diseases spend significantly more in outpatient medical
services, as the coefficients are 0.0162, 0.0078, 0.0083, and 0.0473
respectively. This conclusion can also be applied to the inpatient
expenses. In addition, compared with males, the female have
significantly higher inpatient expenses and quantity.
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TABLE 4 | DID regression results of the expenses and frequency of the medical services.

Variable (1) lnoutpatient_expense (2) Outpatient_frequency (3) lninpatient expense (4) Inpatient_frequency

Did −0.2282** −0.1689** −0.198* −0.1093**

(0.1132) (0.0786) (0.1057) (0.0431)

Age 0.0162* 0.0628** 0.0693** 0.0541*

(0.0097) (0.0271) (0.0285) (0.0312)

Gender −0.0314 −0.152** −0.0672* −0.253***

(0.0302) (0.0651) (0.0399) (0.0883)

Marriage −0.0253* −0.0332* −0.0376* −0.0292

(0.0142) (0.0181) (0.0212) (0.0192)

Education 0.0078* 0.0064 0.0077** 0.0792

(0.0045) (0.0042) (0.0031) (0.0727)

Income 0.0083** 0.0054** 0.0061* 0.0045*

(0.0041) (0.0023) (0.0035) (0.0027)

Self–rated health −0.169* −0.421*** −0.147* −0.532***

(0.1012) (0.1473) (0.0821) (0.1609)

Disease_quantity 0.0473*** 0.0242** 0.0524*** 0.0367**

(0.0182) (0.0113) (0.0171) (0.0154)

_Cons 0.402* −0.0592** 0.0221* −0.723**

(0.0653) (0.0191) (0.0046) (0.0924)

N 38728 38728 38728 38728

Source: charls 2011, 2015, and 2018.

The number in the first row of each column is the coefficient and inside the brackets is the standard error clustering to the community level.

*, **, and *** represent significance at the level of 10, 5, and 1%, respectively.

The regression has controlled the entity fixed effects and time fixed effects.

TABLE 5 | DID results with reselection of the dependent variable of

reimbursement.

Variable (1) lnout–patient

reimbursement

(2) lnin–patient

reimbursement

Did −0.2461** −0.2617**

(0.0301) (0.0265)

Age −0.0819* 0.0474*

(0.0423) (0.0252)

Gender 0.1926* 0.1865

(0.0726) (0.0843)

Marriage −0.1206** −0.0224

(0.0419) (0.0479)

Education 0.0187* 0.0068*

(0.0098) (0.0037)

Income −0.0059* −0.0074***

(0.0031) (0.0028)

Self–rated health −0.1843*** −0.3082***

(0.0538) (0.1164)

Disease_quantity −0.0642*** 0.0442*

(0.0236) (0.0243)

_Cons 2.1057*** 1.4133***

(0.0606) (0.0148)

N 34,948 34,948

Source: charls 2011, 2015, and 2018.

The number in the first row of each column is the coefficient and inside the brackets is the

standard error clustering to the community level.

*, **, and *** represent significance at the level of 10, 5, and 1%, respectively.

The regression has controlled the entity fixed effects and time fixed effects.

Robustness Test

Robust Test With Reselection of the Dependent Variable
The medical expenses and treatment quantities were used as
explanatory variables to study the impact of LTCI system on
the medical utilization in trial cities. To verify the robustness
of previous conclusions, the related variables such as the
reimbursement for the inpatient and outpatient expenses have
been taken to replace the explanatory variables mentioned
above. As the inpatient and outpatient expenses are not fully
covered by the medical insurance, the reimbursement can be
used to the check whether the burden of medical consumption
has changed before and after the LTCI implementation. The
results are demonstrated in Table 5, where the regression
coefficients of DID in Column (1) and Column (2) are
significantly negative (−0.2461 and −0.2617), indicating that
the implementation of LTCI makes the reimbursement of the
medical insurance decreased. This is basically consistent with the
previous regression results, implying the robustness of the above
model. (Note: considering the outliers, sample tail reduction
treatment (at top 1% level) have been done and then redo the
DID with the same control variables, the basic conclusions did
not change).

Robust Test With Reselection of the Control Group
The control group analyzed above is composed of all cities that
have not implemented LTCI. To further verify the robustness of
previous conclusions, we select the second trial cities of LTCI
system to form a new control group. Alternatively, Chengde,
Guangzhou, Shanghai, Suzhou, Anqing, Shangrao, Jingmen,
Chongqing, Ningbo, Qiqihar and Chengdu, were selected from
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TABLE 6 | DID results with the second trial tier 11 cities as the control group.

Variable (1)

lnoutpatient_expense

(2)

Outpatient_frequency

(3) lninpatient

expense

(4)

Inpatient_frequency

Did −0.1935*** −0.0169*** −0.2297*** −0.0594***

(0.0272) (0.0058) (0.0339) (0.0158)

Age 0.0313*** 0.0353*** 0.0468** 0.0311

(0.0119) (0.0132) (0.0238) (0.0218)

Gender −0.0316** −0.0725** 0.0823* −0.142**

(0.0126) (0.0302) (0.0497) (0.0649)

Marriage −0.0283* −0.0373* −0.0411* −0.295**

(0.0149) (0.0206) (0.0231) (0.1114)

Education 0.0057 0.0027 0.0056 0.0643

(0.0083) (0.0021) (0.0054) (0.0398)

Income −0.0023 −0.0015 −0.0057* −0.0036

(0.0016) (0.0029) (0.0032) (0.0053)

Self–rated health −0.141*** −0.4038*** −0.1295*** −0.5873***

(0.0105) (0.0247) (0.0322) (0.0357)

Disease_quantity 0.0023* −0.0035 0.0019* −0.0026**

(0.0014) (0.0026) (0.0011) (0.0012)

_Cons 0.0328** −0.0654*** 0.0416*** −0.0877

(0.0176) (0.0124) (0.0031) (0.1093)

N 2,367 2,367 2,367 2,367

Source: charls 2011, 2015, and 2018.

The number in the first row of each column is the coefficient and inside the brackets is the standard error clustering to the community level.

*, **, and *** represent significance at the level of 10, 5, and 1%, respectively;

The regression has controlled the entity fixed effects and time fixed effects.

the original control group to constitute a new control group.
These 11 cities did not implement LTCI from 2011 to 2015, but
they were selected as the trial cities after 2016. These cities may
have similar characteristics with Qingdao in terms of the medical
service utilization etc., so that they can be chosen to implement
the LTCI policy as the second trial tier. Hence, this paper screens
the control group to further test the impact of LTCI on the
medical expenses and medical treatment quantity, the results of
which are shown in Table 6.

As shown in Columns (1)–(4) of Table 6, the regression
coefficients of DID are significantly negative (−0.1935, −0.0169,
−0.229, and −0.0594 respectively). The regression results are
basically consistent with conclusions obtained above which
further indicates the robustness of DID model and strengthens
the reliability of the conclusion that LTCI can relieve the pressure
of the medical services and resources.

The Impact of LTCI on the Health Status
The health status is represented by the variables of the health
self-evaluation score, the ADL score and the MHS. The health
self-evaluation score ranges from 1 to 5, the higher the scores,
the better the health status. For both of the ADL and MHS, their
scores range from 0 to 40 points, which are calculated through
a set of related questions. The higher the scores, the worse the
conditions. With the DID model, the specific empirical results
are shown in Table 7.

As shown in Column (1) of Table 7, the regression coefficient
of DID is positive (0.1369), which indicates that the self-rated

health scores in trial cities are higher due to the implementation
of LTCI. When it comes to the ADL score and MHS, both
coefficients are negative, −0.0477 and −0.0673 respectively. As
the higher the scores, the poorer the circumstances, the negative
coefficients indicate that the mental health and ability of daily
life have improved with implementation of LTCI. Among the
control variables, the elder population, the lower health self-
rated and ADL scores. Those who are well educated, married and
have higher income tend to have significantly better physical and
mental health. Alternatively, their scores of the ADL and mental
health are lower.

Robust Test

Robust Test With Reselection of the Dependent Variable
To verify the robustness of the conclusions achieved above, the
related variables such as “whether the body is in pain” as the
proxy variable to replace the explanatory variables mentioned
above. The results are demonstrated in Table 8, where the
regression coefficient of DID is significantly negative (−0.1242),
indicating that the implementation of LTCI help relieve the
physical pain in trial cities. This is basically consistent with
the previous regression results, implying the robustness of the
above model.

Robust Test With Reselection of the Control Group
To verify the robustness of previous conclusions that LTCI
system has improved the health status of the population, we select
the second trial cities of LTCI to constitute a new control group.
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TABLE 7 | DID regression results of the health status.

Variable (1) Self–rated

health

(2) ADL score (3) MHS

Did 0.1369** −0.0477*** −0.0673***

(0.0581) (0.0249) (0.0239)

Age −0.0056 −0.0137*** 0.1584**

(0.0045) (0.0041) (0.0668)

Gender −0.0302 −0.2156 −0.2436

(0.0268) (0.1544) (0.1736)

Marriage 0.0536*** −0.0274*** −0.3529***

(0.0143) (0.0094) (0.0931)

Education 0.0029 −0.0049** −0.0135*

(0.0023) (0.0021) (0.0075)

Income 0.0262 −0.0639*** −0.3184**

(0.0492) (0.0226) (0.1555)

Cons 0.3173*** −0.292*** −0.383***

(0.0528) (0.0936) (0.1173)

N 38,728 38,728 38,728

Source: charls 2011, 2015, and 2018.

The number in the first row of each column is the coefficient and inside the brackets is the

standard error clustering to the community level.

*, **, and *** represent significance at the level of 10, 5, and 1%, respectively.

The regression has controlled the entity fixed effects and time fixed effects.

TABLE 8 | DID results with reselection of the dependent variable of pain.

Variable (1) Pain

Did −0.1242***

(0.0248)

Age 0.0217*

(0.0112)

Gender −0.171**

(0.0763)

Marriage −0.0391***

(0.0132)

Education 0.0011

(0.0035)

Income 0.0156

(0.0501)

Cons −1.825***

(0.1772)

N 32,985

Source: CHARLS 2011, 2015 and 2018.

The number in the first row of each column is the coefficient and inside the brackets is the

standard error clustering to the community level.

*, **, and *** represent significance at the level of 10, 5, and 1%, respectively.

The regression has controlled the entity fixed effects and time fixed effects.

Alternatively, the sample of 11 trial cities in 2011 and 2015 is the
control group. The method is similar with the test on the medical
service utilization and the results are shown in Table 9.

The basic conclusions keep the same as seen from the first
line of the column (1), (2) and (3) in Table 9. The coefficient of
DID is 0.473, which is positive with the dependent variable of
self-rated health, indicating that the health status has improved
with the implementation of LTCI system in the trial cities. As

TABLE 9 | DID results with the second trial tier 11 cities as the control group.

Variable (1) Self–rated

health

(2) ADL score (3) MHS

Did 0.3473*** −0.2012*** −0.2361***

(0.1275) (0.0719) (0.0634)

Age −0.0064** 0.0338 0.0153

(0.0031) (0.0797) (0.0832)

Gender −0.0289 −0.0297 −0.0328

(0.0225) (0.0165) (0.0732)

Marriage 0.0643*** −0.0217* −0.0593*

(0.0132) (0.0129) (0.0355)

Education 0.0081 −0.0049 −0.0084

(0.0055) (0.0042) (0.0057)

Income 0.0226 −0.0542** −0.0628

(0.0692) (0.0183) (0.0846)

Cons 4.613*** −0.3362*** −0.5817***

(0.4896) (0.0927) (0.1137)

N 2,335 2,335 2,335

Source:charls 2011, 2015, and 2018.

The number in the first row of each column is the coefficient and inside the brackets is the

standard error clustering to the community level.

*, **, and *** represent significance at the level of 10, 5, and 1%, respectively.

The regression has controlled the entity fixed effects and time fixed effects.

to the ADL score and MHS, both coefficients are negative (-
0.0231 and−0.0226). The negative coefficients indicate that the
mental health and ability of daily life have heightened with
implementation of LTCI. All these conclusions are consistent
with the previous DID regression results.

CONCLUSIONS AND POLICY
IMPLICATIONS

China has entered the aging society since 2000 and has gradually
become the country which has the largest aging population in
the world. The health care demand for the elderly is estimated
to a high level which will break out massive, crises by 2030 as
the number of disabled elderly people keep increasing. Against
such a backdrop, the central government of China has tentatively
implemented the Long-Term Care Insurance System in 15 cities
trying to solve the elderly care problems. This paper evaluate
the implementation effect of the LTCI policy, basing on the
panel data of CHARLS in 2011, 2015, and 2018. Statistics
analysis demonstrated that the policy intentions on the medical
utilization and the health status have been basically achieved. The
empirical results from the DID analysis showed that: on the one
hand, as to the medical expenses and utilization, the outpatient
and inpatient frequency and expenses has decreased with the
implementation of LTCI; on the other hand, the self-rated health,
the ADL, especially the MHS has significantly improved in the
trial cities, and these conclusions are valid under a series of
robust tests.

The implementation of LTCI system separated the nursing
services from the medical services, making the medical funds
play a bigger role and better health outcomes. These findings
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provide a useful reference for further deepening medical reform.
Firstly, the medical service utilization, such as the hospitalization,
is one of the determinant factors on the health and longevity of
the population. China should continue to focus on improving
the construction of the LTCI system, and at the same time,
to reduce the unnecessary excessive medical treatments. In
addition, it is necessary to integrate the graded diagnosis and
treatment with the LTCI system, making the medical and
nursing system mutually matched, as well as in line with China’s
national condition.

Secondly, the traditional Chinese medical philosophy thinks
highly of that the best way to cure a disease is to cure it before it
become a disease. Since keeping health is the fundamental goal
of the medical system reform, and the regularly patrol care and
health examinations can help maintain their physical and mental
health, the medical examination services and health education
activities needed to be expanded, especially to those patients with
chronic diseases. Last but not least, in order to strengthen the
health management of the middle-aged and elder population,
professional care service practitioners are indispensable. Faced
with a huge shortfall in care service practitioners, training
mechanism of the care service team to improve their professional
service skills are also important. In sum, to construct the LTCI
system is just the first step to deal with the huge need of elderly
care services with the increasing expanding aging population.
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