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Abstract

Background Long-term care insurance (LTCl) was implemented in China to solve the elderly care problems caused
by the aging population. It is crucial to evaluate the effectiveness of LTCI implementation from the perspective of
value-based healthcare.

Objective This study aimed to investigate the impact of LTCI on medical care expenditure and health status in China.

Methods We used staggered difference-in-differences (DID) analysis to analyze the effect of LTCI policy on medical
expenditure and health status based on China Health and Retirement Longitudinal Study data from 2011 to 2018.

Results Our findings confirmed the positive contribution of LTCI policies to medical expenditures and health status.
We found that the implementation of LTCI significantly reduced inpatient and outpatient expenditure, scores of self-
report of health, and CESD scores by 26.3%, 12.3%, 0.103, and 0.538, respectively. It also decreased ADL scores, but the
decrease was not significant. The impact of LTCl on reducing inpatient expenditure was greater for individuals aged
between 65 and 80 and those residing in urban areas and eastern cities. In terms of outpatient costs, the effect of LTCI
was more pronounced among median and high-income people and people living in central and eastern cities. The
impact of LTCl on self-report of health is stronger for rural populations, individuals under 80, and those in central and
eastern cities. For ADL scores, LTCl affected those aged 65-80 the most. About the CESD scores, LTCI had a greater
impact on rural populations, people aged 45-65, median income groups, and those in eastern cities.

Conclusions Our study underscored LTCl's effectiveness in curbing medical expenditures and enhancing health
status, offering valuable insights for future LTCl development in China and beyond. Accelerating the development
of LTCl is conducive to improving the quality of life of the disabled elderly, enhancing the well-being of people’s
livelihoods, and realizing the goal of value-based healthcare.
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Text box 1. Contributions to the literature

« There is limited evidence on the contribution of long-term
care insurance to the medical expenditure and health status
of middle-aged and elderly people from the perspective of
value-based care.

- There is limited evidence on how the effects of long-term
care insurance policies differ among middle-aged and el-
derly people of different ages, urban and rural areas, regions,
and household incomes.

- There is an urgent need for health policies to improve the
long-term care insurance policy system in order to further
enhance the value of health care services for middle-aged
and elderly people, especially in developing countries.

Introduction

The global shift towards an aging population poses
unprecedented challenges, with over 1 billion individu-
als expected to be aged 65 and above by 2030 [1]. China,
home to the largest population over 65, faces a mounting
crisis in its healthcare system due to accelerated aging [2].
One of the notable impacts of an aging population is the
increase in the number of disabled and demented elderly,
with projections foreseeing over 57% of the total disabled
population and a staggering 77.65 million individuals by
2030 [3]. However, many families lack sufficient time and
expertise to care for their family members [4]. The reli-
ance on expensive tertiary hospitals for unmet long-term
care needs exacerbates medical expenditures and hospi-
tal congestion [5, 6]. The elderly with unmet long-term
care needs face lower quality of life, increased psycholog-
ical distress, and higher mortality rates [7—10].

Long-term care insurance (LTCI) has emerged as a
pivotal financial instrument amid the backdrop of an
aging populace, where the welfare and prosperity of the
middle-aged and elderly constituents have assumed par-
amount importance [11]. To solve the problems of the
aging population, such as aging at home, medical care
instead of nursing care, and unmet health needs, the
LTCI policies were implemented in many cities in China
[12]. In July 2012, Qingdao was the first city to start pilot-
ing LTCI within the urban area. Subsequently, in 2015,
this bold attempt was extended outward to rural areas
[13]. On June 27, 2016, the Ministry of Human Resources
and Social Security (MOHRSS) announced that it was
launching a pilot program for LTCI in 15 districts, an
important initiative that was fully rolled out in 2017
[14]. The LTCI system is waiting for the full maturity of
various favorable conditions and will be fully rolled out
nationwide.

LTCI in China is a social insurance program initi-
ated and implemented by the Chinese government. It is
an important part of China’s social security system and
is characterized as a welfare-oriented, mutual-aid, and
mandatory social insurance. LTCI aims to meet the care
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needs of individuals who required long-term care ser-
vices due to disability or old age, to mitigate the economic
risks associated with receiving long-term healthcare ser-
vices, and to improve their health status. LTCI targets
individuals enrolled in Urban Employee Basic Medical
Insurance (UEBMI) and/or Urban-Rural Resident Basic
Medical Insurance (URRBMI). It provides basic living
care and reimburses medical services for severely dis-
abled persons bedridden for six months or more. Service
modes include hospital care, institutional care, and home
care. Most pilot cities use a “service payment” approach,
reimbursing eligible nursing care expenses either at a
fixed amount or proportionally, based on incapacity level
and service type. By 2021, the number of pilot cities for
LTCI had increased to 49, with over 140 million insured
and more than 1 million receiving treatment.

Navigating towards “value-based healthcare” becomes
imperative for sustainable development. The purpose
of LTCI is to reduce the medical expenditure of insured
individuals while also improving their health status,
which aligns with the concept of “value-based health-
care”” In the realm of health services, value is redefined as
the monetary investment in achieving health outcomes
[15]. For individuals, the value of healthcare services lies
in obtaining medical services at a lower cost while signifi-
cantly improving their health status. Therefore, to better
evaluate the policy effects of LTCI based on value-based
healthcare, this study assessed the policy effects of LTCI
from the perspective of both medical expenditure and
health status of insured individuals. In terms of measur-
ing the medical expenditure of insured individuals, this
study selected two indicators: inpatient expenditure and
outpatient expenditure. For assessing the health status of
insured individuals, the study selected three indicators:
self-report of health, ADL (Activities of Daily Living)
scores, and CESD (Center for Epidemiological Studies
Depression Scale) scores. Self-report of health reflects
subjective health status, while ADL scores and CESD
scores objectively reflect physical and mental health sta-
tus, respectively. This comprehensive approach allows
for a thorough assessment of the health status of insured
individuals from both subjective and objective, as well as
physical and mental perspectives. These indicators for
measuring medical expenditure and health status were
also commonly used by previous researchers to study the
policy effects of LTCI [4, 12, 16—18], representing a com-
prehensive and representative system of indicators.

With the acceleration of the aging process, the physi-
cal and mental health of middle-aged and elderly people
has attracted much attention. A large number of studies
have shown that the provision of tailored LTC services
to meet the needs of older adults in activities of daily liv-
ing can effectively enhance health [19-21]. At the same
time, encouraging the utilization of LTC services, will not
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only reduce the elderly’s reliance on hospital care ser-
vices and improve their health but also serve to control
medical expenditures. Amid accelerating promotion and
deepening policy design, studying the impact of LTCI on
medical expenditures and health holds theoretical and
practical significance.

The impact of LTCI on medical expenditures and health
status is still uncertain, and academics have yet to reach
a unified conclusion. There are two main arguments
against the impact of LTCI on medical expenditures: On
the one hand, there is a substitution relationship between
LTCI and medical expenditures. Gade et al. [22] found
that LTCI provides medical care to critically ill patients,
reducing ICU use and hospital stays, and achieving
expenditures reduction. Studies found that LTCI in the
U.S. reduces care costs, relieves elderly patients’ financial
burden, and saves outpatient expenditure [23, 24]. Feng et
al. [12] conducted an empirical study using Shanghai data
to examine the impact of LTCI on medical utilization and
expenditures, showing that additional spending on LTCI
reduces health insurance expenditures by RMB 8.6. On
the other hand, it is argued that LTCI has no impact on
health care services and expenditures or has the effect of
freeing up medical expenditures. Wooldridge and Schore
[25] analyzed the use of hospitals and nursing homes in
the U.S. and found that the decline or lack of decline in
the number of nursing home residents did not affect the
hospital’s operating figures. Mcknight [26] found that
home care expenditures offset a portion of out-of-pocket
medical expenditures, and therefore did not achieve the
goal of medical expenditures containment.

The ultimate goal of LTCI must be to improve the
health of the population. Na and Streim [27] suggested
that older adults with higher levels of ADL Disability
Index limitations are more socially isolated and have
poorer mental health. Therefore, helping to improve the
level of disablement and increase social support through
LTC can help to reduce the likelihood of isolation and
depression. Tang et al. [28] have found through research
that self-report health, activities of daily living (ADLs),
and mental health improved after the implementation of
LTCI Cao et al. [29] utilized the CHARLS database from
2011 to 2018 thus finding that the implementation of
LTCI policies has a positive impact on reducing the inci-
dence of disability in people over 45 years of age.

In summary, due to differences in research perspec-
tives, research methods, and other factors, existing
research conclusions on the impact of LTCI policies on
medical expenditure and physical and mental health are
often inconsistent. Additionally, there is a lack of research
on the effectiveness of LTCI policies in developing coun-
tries among scholars. This study extended the survey to
provincial pilot cities beyond the traditional 15 national
LTCI pilots. The study addressed a gap in empirical
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scholarship by thoroughly exploring how LTCI relates
to both physical and mental health. The paper skillfully
integrated a value-based perspective on healthcare while
incorporating self-report of health, ADL scores, and
CESD scores as key variables that intertwine medical
expenditures with impacts on physical and mental health.
The heterogeneity analysis explored the impact of LTCI
on different populations from different perspectives. The
findings offer valuable guidance for policymakers, health-
care practitioners, and researchers to improve policies
and meet the needs of the global aging population.

Methods

Data source and samples

We draw our data from the China Health and Retire-
ment Longitudinal Study (CHARLS). CHARLS is a large
nationwide survey project led by the National School of
Development at Peking University and executed by the
China Center for Economic Research. It aims to study
various aspects of China’s elderly population aged 45 and
over, including their social, health, and economic circum-
stances [30]. The project employed a multistage sampling
approach, utilizing the probability proportional to size
(PPS) sampling method at the county/district and village/
community stages [31]. The nationwide baseline survey
was conducted in 2011, followed by subsequent tracking
surveys every two years. CHARLS has collected cross-
sectional data for five waves so far (In 2011, 2013, 2015,
2018, and 2020, respectively).

First, we merged the first four-wave cross-sectional
data of CHARLS into panel data, resulting in a sample
size of 77,233 (The 2020 wave data was excluded because
it lacked the key medical expenditure variables required
for this study due to the COVID-19 epidemic). Since
our study focused on middle-aged and elderly individu-
als, we excluded samples with ages less than 45. In order
to ensure that the treatment cities were indeed affected
by the LTCI policy, this study selected samples from
cities that had implemented LTCI for at least 6 months
before August, 2018 (CHARLS wave4), as the treatment
group. Figure 1 shows the treatment cities in this study.
The control group was composed of samples from cit-
ies that had not implemented LTCI before August, 2018.
Samples from the city of Weihai, which implemented
LTCI between February 1, 2018, and August 1, 2018,
were excluded. Furthermore, we eliminated samples with
missing values in age and dependent variables, as well
as samples with only one follow-up, resulting in a final
sample size of 37,771. For covariates with missing values,
we employed the random forest imputation method to
impute these missing values. Figure 2 illustrates the sam-
ple processing procedure in our study.
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Fig. 2 Sample processing procedure

Outcome variable

To evaluate the effects of LTCI from the perspective of
value-based healthcare, this study selected outcome
variables from the CHARLS dataset based on the two
most critical aspects of value-based healthcare: medical
expenditure and health outcomes. The selected variables
included inpatient expenditure, outpatient expenditure,
self-report of health, ADL scores, and CESD scores.
Inpatient expenditure and outpatient expenditure respec-
tively reflect the total inpatient medical expenditure
incurred over the past year and the total outpatient medi-
cal expenditure incurred over the past month, includ-
ing the portion paid by insurance.Inpatient expenditure

and outpatient expenditure were subjected to a natural
log transformation to normalize their distribution. Self-
report of health reflects the respondents’ evaluation of
their health status. In CHARLS, respondents are asked,
“How do you rate your current health status?” There are
five options: 1 represents very good, 2 represents good, 3
represents fair, 4 represents poor, and 5 represents very
poor. ADL scores reflect the respondents’ ability to per-
form daily activities. In CHARLS, respondents are asked
about any difficulties they encounter in performing 11
daily activities, such as bathing, dressing, cooking, etc.
There are four answer options for each question: 1 indi-
cates no difficulty, 2 indicates difficulty but still able to
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complete independently, 3 indicates difficulty and requir-
ing assistance, and 4 indicates inability to complete. By
summing up the answers to these 11 questions, ADL
scores of the respondents are obtained. CESD scores
reflect the respondents’ level of depression. CHARLS
adopts the Center for Epidemiologic Studies Depression
Scale to measure the degree of depression in respon-
dents. This scale consists of 10 questions regarding
depressive symptoms, with four answers for each ques-
tion: 0 for “almost none’, 1 for “sometimes”, 2 for “often’,
and 3 for “most of the time”. By summing up the answers
to these 10 questions, CESD scores of the respondents
are obtained. Lower values in the three variables, self-
report of health, ADL scores, and CESD scores, all indi-
cate better health status of the respondent.

Independent variable

The main dependent variable in this study is the coverage
of LTCI (DID), which represents whether the samples are
from cities where LTCI has been implemented for at least
6 months. DID is an interaction term between “treat” and
“post”. “treat” is a binary variable used to distinguish the
treatment group. In this study, for samples from treat-
ment cities (Qingdao, Weifang, Liaocheng, Anqing, etc.),
“treat” is assigned a value of 1. “post” is a binary vari-
able used to differentiate between the periods before and
after policy implementation. In this study, since Qingdao
implemented LTCI in 2012, and Weifang and Liaocheng
implemented LTCI in January 2015, the “post” variable
is assigned a value of 1 for the samples from Qingdao in
2013, 2015, and 2018, and the samples from Weifang and
Liaocheng in 2015 and 2018. For the samples from other
cities in 2018, the “post” variable is assigned a value of 1.

Covariates

According to the Andersen model of healthcare service
utilization, healthcare utilization behavior is influenced
by factors such as demographic characteristics and socio-
economic status [32]. Therefore, this study includes indi-
vidual demographic variables, socioeconomic status
variables, and health level variables as covariates. Indi-
vidual demographic covariates include age, gender, resi-
dence, marital status, type of BMI, region, and number
of children alive. Socioeconomic status covariates include
education and income. Health level covariates include
drink, smoke, and chronic disease. Appendix 1 presents
the outcome variables and covariates used in this study
along with their definitions.

Statistical analysis

To assess the impact of the implementation of LTCI on
the healthcare burden and health status of the objects,
due to the LTCI being implemented at different times in
the treatment cities, following previous research [17, 33],
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this study employed a staggered difference-in-differences
model that incorporates individual fixed effects and time
fixed effect:

Yijp = a+ BDID;ji + 0X;je + Ni + @t + €ijt
Y, represents the outcome variables in this study, includ-
ing Ln (Inpatient expenditure+1), Ln (Outpatient expen-
diture+1), Self-report of health, ADL scores, and CESD
scores. i represents an individual. j represents the city
where the individual resides, and t represents time or
the year. DID,, (an interaction term between the dummy
variables “treat” and “post”) represents the coverage of
LTCL Xj;, represents covariates. A, represents individual
fixed effects. w, represents the random error term. The
coefficient f is the focus of this study, reflecting the mag-
nitude of the LTCI policy effect.

One important prerequisite for a staggered difference-
in-differences analysis is that the trend in the outcome
variables between the treatment and control groups
remains the same before the policy implementation. Fol-
lowing the research methodology proposed by previous
study [34], this study employed the Event Study Analy-
sis (ESA) to conduct a common trends test, using the —1
period (baseline) as the benchmark group, to examine
the policy effects of LTCIL.

In the case of a large sample, there is a potential endo-
geneity issue in the staggered difference-in-differences
analysis due to selection bias. To mitigate the endogene-
ity arising from the implementation of LTCI, following a
previous study [35], this study employed the Propensity
Score Matching (PSM) method in conjunction with stag-
gered difference-in-differences model to further examine
the policy effects. We used covariates from the staggered
difference-in-differences model as matching variables in
PSM, employing logistic regression and nearest-neigh-
bor matching to match two control group samples for
each treatment group sample. We assessed the match-
ing effectiveness by comparing the kernel density curves
before and after matching. Subsequently, we conducted
the staggered difference-in-differences analysis using the
matched samples (samples with common trends) and
compared the results with the previous findings to test
the robustness of the earlier results.

To assess the robustness of the staggered difference-in-
differences results, this study further employed staggered
difference-in-differences analysis with out-of-pocket
inpatient expenditure (log-transformed), out-of-pocket
outpatient expenditure (log-transformed), inpatient fre-
quency, and outpatient frequency as outcome variables.

To assess the policy effects of LTCI in different popula-
tions, this study conducted a heterogeneity analysis of the
policy effects of LTCI from the perspective of individual
characteristics within the sample. This study categorized
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the samples into different subgroups based on urban/
rural residence, age, income, and region to examine the
policy effects of LTCI across these subgroups.

Results

Descriptive statistics

Table 1 displays the descriptive statistics of the treatment
group before and after the implementation of the LTCI
policy. In the main outcome variables, the mean values of
Ln (outpatient expenditure+1), the score of self-report of
health, and CESD scores decreased after the implemen-
tation of LTCI. On the other hand, the mean values of
Ln (inpatient expenditure+1) and ADL scores increased
after the implementation of LTCI. However, a simple
comparison of the mean values of outcome variables
before and after policy implementation did not necessar-
ily indicate the policy effect of LTCI. In the following sec-
tion, a staggered difference-in-differences model would
be used to further validate the findings.

Table 2 displays the descriptive statistics of the control
group in each wave of CHARLS data. The control group
in the study showed a rising trend in Ln (outpatient
expenditure+1) and ADL scores, indicating an overall
increase in outpatient expenditure and a decrease in the
overall level of disability. No significant changes were
observed in other outcome variables.

Table 1 Statistics of samples from trial cities
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Main effect of LTCI
Table 3 displays the effect of LTCI on medical expendi-
ture and health status of the objects, with the coefficients
of the DID representing the magnitude of the effects.
From the table, we can observe that, compared to cities
without LTCI implementation, cities with LTCI signifi-
cantly reduced the medical expenditure of the objects.
Inpatient expenditure decreased by 26.3% at the 1% sig-
nificance level, and outpatient expenditure decreased
by 12.3% at the 10% significance level. Furthermore, the
health status of the objects in LTCI-implemented cit-
ies showed significant improvement compared to those
without LTCIL Lower values in the variables reflecting
health status indicate better health status. Scores of self-
report of health significantly decreased by 0.103 at the 1%
significance level. CESD scores significantly decreased
by 0.538 at the 1% significance level, indicating a sig-
nificant improvement in mental health. ADL scores also
decreased by 0.028, indicating some improvement in
physical health, although not statistically significant.
According to the research findings, LTCI indeed signif-
icantly reduced medical expenditure for middle-aged and
elderly individuals in implementing cities while improv-
ing their health status.

Variables Before® (1=4101) After (n=1821) Full (N=5922)
Mean S.D. Mean S.D. Mean S.D.
Outcome variables
Ln (Inpatient expenditure+1) 1.144 2976 1.382 3.247 1217 3.063
Ln (Outpatient expenditure+1) 1.293 2491 0.954 2.290 1.189 2436
Self-report of health 3.173 0.908 3.082 0978 3.145 0931
ADL scores 12.591 3.573 12.994 4,099 12.715 3.747
CESD scores 8.902 6.342 8.605 6.448 8.811 6.376
Individual demographic covariates
Age 61.104 9.409 63.738 9.086 61914 9.389
Gender 1615 0487 1.631 0483 1.620 0485
Residence 0.554 0497 0.493 0.500 0.535 0.499
Marital status 1.135 0.341 1.161 0.368 1.143 0.350
Type of BMIf 2442 1.112 2.794 1.064 2.550 1.109
Region 1.370 0.606 1311 0573 1.352 0.597
Number of children alive 2.551 1.359 2490 1.238 2532 1323
Socioeconomic status covariates
Education 1.243 0.429 1.245 0430 1.244 0.429
Income 1.982 0.823 2.296 0.750 2.079 0814
Health level covariates
Drink 0.295 0456 0.287 0452 0.293 0455
Smoke 0.237 0425 0212 0409 0.229 0420
Chronic disease 0.795 0403 0.870 0337 0.818 0.386

2 Trial cities: Cities that had implemented LTCI for at least 6 months before August, 2018. (19 cities including Qingdao, Weifang, Liaocheng, Jinan, Shangrao, and so
on). ® Before the implementation of LTCI in trial cities. ¢ After the implementation of LTCl in trial cities. ADL: activities of daily living, CESD: Center for Epidemiological

Studies Depression Scale, BMI: Basic Medical Insurance
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Table 2 Statistics of samples from non-trial cities
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Variables 2011 (n=6951) 2013 (n=7928) 2015 (n=8676) 2018 (n=8294) Full (N=31849)
Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
Outcome variables
Ln (Inpatient expenditure + 1) 0.897 2.587 1.292 3.090 1.440 3.273 1.783 3.585 1.374 3.193
Ln (Outpatient expenditure+1) 1.208 2.309 1414 2.559 1316 2553 1011 2438 1.263 2476
Self-report of health 3.278 0.843 3216 0.876 3.188 0.909 3.264 0.944 3.234 0.897
ADL scores 12.681 3.653 12.717 3723 12.953 3.903 13.134 4.047 12.882 3.848
CESD scores 10.066 6.457 9.273 5976 9.554 6.623 10.145 6.706 9.750 0.463
Individual demographic covariates
Age 60.086 9.254 60.984 9.466 61.820 9.667 64.136 9.186 61.837 9.521
Gender 1.606 0.489 1592 0.491 1.598 0.490 1.603 0.489 1.600 0.490
Residence 0670 0470 0.657 0475 0.661 0474 0.654 0476 0.660 0474
Marriage 1.145 0352 1.146 0353 1.155 0.362 1.180 0.384 1.157 0.364
Type of BMI 2554 0.967 2.596 0912 2118 1.293 2.689 0.981 2481 1.081
Region 1.980 0.757 1.984 0.758 1.988 0.761 1.990 0.759 1.986 0.759
Number of children alive 2.867 1473 2872 1.469 2.940 1463 2.834 1.388 2.879 1.448
Socioeconomic status covariates
Education 1.251 0433 1272 0.445 1.260 0439 1.270 0.444 1.264 0441
Income 1.928 0.781 1.940 0.820 1.839 0.835 2230 0.766 1.985 0.816
Health level covariates
Drink 0.268 0.443 0.295 0.456 0.289 0453 0.267 0442 0.280 0.449
Smoke 0.266 0.442 0.201 0401 0.237 0425 0.224 0417 0.231 0422
Chronic disease 0.779 0415 0.805 0.397 0874 0332 0.897 0.304 0.842 0.365

2 Non-trial cities: Cities that had not implemented LTCI before August, 2018. ADL: activities of daily living, CESD: Center for Epidemiological Studies Depression Scale,

BMI: Basic Medical Insurance

Table 3 Effect of LTCl on medical expenditure and health status

Variables (1) (2)? (3) (4)° (5°
Ln (Inpatient Ln (Outpatient Self-report ADL scores CESD scores
expenditure +1) expenditure +1) of health
DID -0.263*** -0.123* -0.103*** -0.028 -0.538***
(0.007) (0.097) (0.000) (0.767) (0.001)
Covariates YES YES YES YES YES
Time fixed effect YES YES YES YES YES
Individual fixed effect YES YES YES YES YES
N 37,771 37,771 37,771 37,771 37,771
R-squared 0.463 0453 0.602 0.673 0.649

2The regression model controls for fixed effects of time and individual and covariates. The numbers in parentheses represent p-values. *p<0.1; *¥p <0.05; ***<0.01
ADL: activities of daily living, CESD: Center for Epidemiological Studies Depression Scale

Common trend test

Figure 3 displays the results of the common trends test.
To avoid collinearity, the —1 group was removed as the
benchmark group. From the figure, it can be observed
that before the implementation of LTCI, the point esti-
mates of policy effects for various outcome variables
fluctuated around 0, and the 95% confidence intervals all
included 0. This indicated that before the implementa-
tion of LTCI, there were no significant differences in the
changing trends of outcome variables between the treat-
ment group and the control group, satisfying the com-
mon trends assumption.

PSM-DID

Figure 4 presents the results of Propensity Score Match-
ing (PSM). Before matching, there was a substantial
difference in the kernel density distribution of propen-
sity scores between the treatment group and the con-
trol group. After matching, the kernel density curves of
propensity scores for the treatment and control groups
became much closer, and their means were more similar,
indicating a successful matching process.

Table 4 displays the results of PSM-DID. After match-
ing, the effect of LTCI on medical expenditure and
the health status of the objects remained similar to the
previous results. Compared to the control group, the
treatment group exhibits a significant 27.3% reduction
in inpatient expenditure at the 1% significance level,
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Table 4 PSM-DID. Effect of LTCI on medical expenditure and health status
Variables (1)? 2)? 3)? (4)? (5)2
Ln (Inpatient Ln (Outpatient Self-report ADL scores CESD scores
expenditure +1) expenditure+1) of health
PSM-DID -0.273*** -0.120 -0.106*** -0.018 -0.548***
(0.005) (0.107) (0.000) (0.849) (0.001)
Covariates YES YES YES YES YES
Time fixed effect YES YES YES YES YES
Individual fixed effect YES YES YES YES YES
N 36,103 36,103 36,103 36,103 36,103
R-squared 0463 0.455 0.603 0.673 0.649

2 The regression model controls for fixed effects of time and individual and covariates. The numbers in parentheses represent p-values. *p<0.1; *¥p <0.05; ***»<0.01
ADL: activities of daily living, CESD: Center for Epidemiological Studies Depression Scale
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a significant 0.106 decrease in scores of self-report of
health at the 1% significance level, and a significant 0.548
decrease in CESD score at the 1% significance level.
Additionally, outpatient expenditure decreased by 12%
and ADL scores decreased by 0.018, but these results
were not statistically significant. The results of the PSM-
DID analysis are consistent with the main effect results
of LTCI, demonstrating the robustness of the earlier find-
ings on the main effect of LTCI.

Effect of LTCI on out-of-pocket medical expenditure and
medical services utilization frequency

Table 5 presents the effect of LTCI on out-of-pocket
medical expenditure and medical services utilization fre-
quency of the objects. Compared to the control group,
the objects in the treatment group experienced a signifi-
cant 21.8% reduction in out-of-pocket inpatient expen-
diture at the 5% significance level, a significant 0.062
reduction in inpatient frequency at the 1% significance
level, and a significant 0.146 reduction in outpatient visit
frequency at the 1% significance level. Additionally, out-
patient out-of-pocket expenditure decreased by 10.6%,
although not statistically significant. These results indi-
cated that the implementation of LTCI did indeed lead
to a reduction in out-of-pocket medical expenditure and
inpatient and outpatient visit frequency of the objects,
thus confirming the robustness of the main effect of
LTCL

Heterogeneity

Figure 5 and Appendix 2 show the results of hetero-
geneity analysis. From the perspective of urban/rural
residence, the effect of LTCI on reducing medical expen-
diture was more significant in urban areas compared to
rural areas. In urban areas, the inpatient expenditure
significantly decreased by 33.4%. In contrast, the effect
of LTCI on improving health status was more significant
in rural areas compared to urban areas. In rural areas,
Scores of self-report of health significantly decreased by
0.152, and CESD scores significantly decreased by 0.789.
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Regarding age, the effects of LTCI on reducing medi-
cal expenditure and improving health status were more
significant among objects aged 65-80. For the elderly
aged 65—80, inpatient expenditure significantly decreased
by 58.7%. Scores of self-report of health significantly
decreased by 0.119. ADL scores significantly decreased
by 0.36, and CESD scores significantly decreased by 0.61.

In terms of income, the effect of LTCI on reducing
medical expenditure was more significant among low-
income and high-income objects compared to median-
income objects. For low-income objects, inpatient
expenditure significantly decreased by 74.2%. For high-
income objects, inpatient expenditure and outpatient
expenditure significantly decreased by 62% and 33.4%,
respectively. In addition, the effect of LTCI on improv-
ing health status showed no significant difference among
objects in three different income groups.

In terms of region, the effects of LTCI on reduc-
ing medical expenditure and improving health status
were more significant in eastern cities. As for objects
lived in eastern cities, inpatient expenditure and outpa-
tient expenditure significantly decreased by 30.8% and
26.5%, respectively. Scores of self-report of health signifi-
cantly decrease by 0.101, and CESD scores significantly
decrease by 0.463. However, for objects living in western
cities, the implementation of LTCI increased the inpa-
tient expenditure significantly.

Discussion

This study analyzed the impact of LTCI on medi-
cal expenditures and physical and mental health using
CHARLS follow-up data from 2011 to 2018. The results
showed that the implementation of LTCI can effec-
tively reduce medical expenditures without compromis-
ing individual health, which is in line with the spirit of
“value-based healthcare”

The decline in medical expenditures reflected the sub-
stitution effect of nursing services in LTCI replacing
nursing services in health care facilities. The substitution
effect refers to the fact that LTCI reduces the incidence of
“social hospitalization” through the provision of in-home

Table 5 Effect of LTCI on out-of-pocket expenditure and medical services utilization frequency

(12 (2)° (3)° (4)°
Variables Ln (Out-of-pocket inpatient Ln (Out-of-pocket outpatient Inpatient Outpatient

expenditure + 1) expenditure+1) frequency frequency
DID -0.218** -0.106 -0.062%** -0.146%**

(0.015) (0.136) (0.005) (0.001)
Covariates YES YES YES
Time fixed effect YES YES YES
Individual fixed effect YES YES YES
Observations 37,771 37,771 37,771 37,771
R-squared 0457 0.449 0478 0431

?The regression model controls for fixed effects of time and individual and covariates. The numbers in parentheses represent p-values. *p<0.1; **p<0.05; ***»<0.01
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or institutional care, thereby reducing the cost of medical
services by shifting patients who would otherwise receive
care in hospitals to in-home or institutional care. Much
of the literature before this concluded that such an alter-
native relationship existed. Two Korean studies found
that LTCI policies significantly reduced personal health-
care expenditures for the elderly [36, 37]. Forder used UK
data to estimate that among 75-year-olds, for every extra
1 pound spent in a nursing home, spending in a hospi-
tal is reduced by 0.35 pounds [38]. Choi conducted an
in-depth study of healthcare costs and the use of health-
care resources among the elderly in Japan and found that
LTCI holders had significantly fewer hospitalizations,
shorter hospital stays, and significantly lower healthcare
cost burdens [39]. Matsuda and Mejhert found that lower
quality of life is the most important factor affecting medi-
cal expenditures for the elderly and that LTCI improves
the quality of life of the elderly, thereby reducing health-
care costs [40, 41].

The empirical results showed that the implementation
of LTCI had significantly reduced the hospital medi-
cal expenses of middle-aged and elderly people, which
suggested that LTCI has indeed effectively promoted
the substitution of home care and institutional care

for hospital care services, and has effectively alleviated
the burden of care costs on the elderly with disabilities.
Viewing the objective of the pilot LTCI policy from the
perspective of value-based healthcare, it is to reduce the
rising trend of public medical expenditure on the one
hand and to maintain and enhance the health status of
the elderly or disabled on the other hand, that is to say, its
health effect. The health effect refers to the fact that LTCI
improves the health of beneficiaries, including both phys-
ical and mental health. Studies have been conducted to
provide empirical evidence of the health effects of LTCIL.
Na and Streim’s study showed that high-quality LTCI
interventions not only improve the health status and
activities of daily living of older adults but also reduce
mortality [27]. By analyzing longitudinal panel data on
elderly people in Korea, Sohn.M et al. concluded that
LTCl is effective in reducing mortality among the elderly
[42]. Our study showed a 2.8% decrease in ADL scores,
a statistically insignificant result that still provided some
indication that LTC policies can be effective in improving
activities of daily living.

The heterogeneity results showed that the reduction in
inpatient expenditure for the objects in urban areas was
higher than in rural areas during the implementation of
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the LTCI policy. This may be because the LTCI policy
had not been able to achieve full and effective coverage in
rural areas, resulting in a much lower degree of respon-
siveness to the policy in rural areas. In addition, urban
areas were more directly affected by the policy, received
greater financial support from the policy, were more
likely to receive financial compensation, and the substitu-
tion effect of LTCI care services was more significant. A
point of interest was that the health effects of the LTCI
policy were more pronounced for the rural objects, with
significant improvements in their self-report of health
and CESD scores. This may be attributed to the increased
susceptibility of rural populations to the psychological
support and caring effects provided by LTCI policies.
This psychological factor is likely to amplify the impact
of LTCI on improving their health status. Therefore, the
coverage of LTCI should be expanded as much as pos-
sible, and the successful experience of pilot cities should
be extended to the whole country as soon as possible, to
make full use of the function of LTCI in dispersing the
pressure of caring for the target groups and improving
their health.

In terms of age, the older the individual was, the greater
the reduction in medical expenditure, especially for those
aged 65—80 years, who had relatively high improvements
in health status. It may be because such people usually
pay more attention to health and take more health man-
agement measures. At the same time, due to differences
in LTCI policies, some regions may give higher compen-
sation to those who are older, thus reducing the medical
expenditure borne by individual elderly people. There-
fore, the LTCI policy should raise the level of compensa-
tion for the beneficiaries, so that the middle-aged and the
elderly can improve their health through care services,
reduce their use and consumption of medical services,
give full play to the health and economic effects of LTCI,
and realize “value-based healthcare’, and in the long run
reduce the pressure on the operation of basic medical
insurance.

On the income side, inpatient expenditure for middle-
aged and elderly individuals from low-income and high-
income families was significantly reduced, but the impact
on middle-income families was not significant. Regard-
ing system design, a bottom-up support mechanism has
been adopted to a certain extent for objects from low-
income families, taking into account the issue of equity.
For objects from high-income families, the impact on
medical expenditure was greater because of their rela-
tive financial well-being and relatively rational lifestyles
(regular medical check-ups, self-medication, etc.). There
was no significant difference in the impact of LTCI on
the health of objects from different income families. The
establishment of tiered levels of subsidy for different
income groups will allow for more effective and rational
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risk control and improve the operational efficiency of the
fund.

On the regional side, in the eastern cities, medi-
cal expenditures for the middle-aged and the elderly
had dropped considerably and their health status had
improved significantly. In western cities, the cost of hos-
pitalization for objects had even increased significantly.
This may be due to the different levels of economic devel-
opment in the regions and the different levels of policy
support for LTCI, which is similar to the differences in
sensitivity between urban and rural areas to LTCI poli-
cies mentioned above. Therefore, it is possible to explore
the establishment of a multi-level LTC protection system.
For economically developed eastern regions, the develop-
ment of commercial care insurance linked to LTCI can be
encouraged to meet the diversified needs for long-term
care protection; for central and western regions, at the
initial stage of implementation, social forces can be lever-
aged to create a multi-level financing system through tax
incentives and other policies.

This study used the first four-wave cross-sectional
data of CHARLS to examine the impact of LTCI on the
medical expenditure and health status of middle-aged
and elderly people, bridging a gap in the research on
the effects of LTCI in China in terms of a national study
based on real-world evidence. Based on the value-based
healthcare perspective, the study examined the impact of
LTCI policies on the medical expenditure of middle-aged
and elderly people, while at the same time examining the
impact of LTCI on health status. However, our study also
had some limitations: first, this study analyzed the pilot
status of LTCI in the pilot cities only through policy infor-
mation and lacked analysis of the specific implementa-
tion situation in the pilot cities. Second, the current study
faced limitations stemming from the restricted scope of
information within the CHARLS database, resulting in
a relatively small sample size. It’s worth mentioning that
the CHARLS database does not specifically focus on
long-term care insurance policies. While this study nar-
rowed down the data collection scope based on service
recipients in each pilot city, there remains a potential for
sample gaps and biases. Third, since this study was based
on value-based healthcare and focused on the value of
healthcare services received by individuals, the heteroge-
neity tests were centered on analyzing the differences in
policy effects among different population groups based
on individual characteristics. The differences in policy
effects under different policy implementation models
were not analyzed, indicating that there was potential for
further expansion of the research content.
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Conclusion

In summary, this study found that the implementation
of LTCI had a positive and significant effect on inpa-
tient expenditure, outpatient expenditure, self-report of
health, and CESD for the middle-aged and elderly pop-
ulation in the pilot areas across the country. The results
of this study further complement the existing empirical
evidence on the effects of LTCI, supporting that LTCI
has a positive overall effect on the health of middle-aged
and elderly people while reducing medical expenditures.
Therefore, LTCI is an initiative in line with “value-based
healthcare”. This study provided important policy impli-
cations for the future development of LTCI policies.
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