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Background: China introduced long-term care insurance (LTCI) pilot programs in 2016 to address the growing care needs of an
aging population and the increasing number of disabled older adults. While LTCI is expected to improve health and reduce the
financial burden of care, its broader impacts on healthcare utilization remain unclear.

Methods: Using four waves of the China Health and Retirement Longitudinal Study (CHARLS) from 2011 to 2018, this study
examines the health and economic effects of LTCI using a difference-in-differences approach. The analysis focuses on middle-aged
and older adults with functional disabilities in 15 pilot cities that implemented LTCI between 2016 and 2017, compared with
individuals in non-pilot cities.

Results: The results show that LTCI is associated with improvements in self-reported health and memory function. In addition, LTCI
is associated with reductions in inpatient visits and associated medical expenditures and an increase in outpatient visits, suggesting
a shift in healthcare utilization from inpatient to outpatient services.

Conclusion: These findings from pilot cities and observational longitudinal survey data suggest that LTCI may contribute to
improved health outcomes. The results provide new empirical evidence on the broader impacts of LTCI and offer policy implications
for countries facing rapid population aging.
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Introduction

According to the United Nations World Population Prospects 2022, the global population aged 65 and older is projected to rise
from 10% in 2022 to 16% by 2050, intensifying the worldwide demand for long-term care. This challenge is particularly acute
in China. Data from the Seventh National Population Census reveals that by the end of 2020, China’s population aged 60 and
above had reached 260 million (18.7% of the total), with 190 million aged 65 or older—accounting for roughly one-fifth of the
global elderly population.! The burden is further amplified by the growing number of disabled older adults. According to
China’s Fifth National Sample Survey on the Living Conditions of the Elderly, approximately 35 million disabled older adults
live in the country, accounting for 11.6% of the total elderly population. Projections suggest this number will rise to 46 million
by 2035 and approximately 58 million by 2050. With the increasing proportion of the aging population and the growing
number of disabled older adults, the traditional family-based informal care system is under unprecedented pressure. Shifting
family structures, characterized by smaller household sizes, declining intergenerational co-residence, and increasing female
labor force participation, have significantly weakened the caregiving capacity of younger generations. Urbanization and
socioeconomic transformation have further weakened familial care norms.> Against this backdrop, the development and
implementation of LTCI policies have become increasingly critical for addressing the dual challenges of population aging and

disability care.
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Since the mid-20th century, several countries have established LTCI systems in response to population aging and its
associated health and social care challenges. European nations such as the Netherlands and Germany, along with Asian
countries including Japan and South Korea, were early adopters of comprehensive LTCI frameworks.* ° Inspired by
these international experiences, China has gradually developed its own LTCI system. In response to the urgent need for
care services for disabled older adults, the Ministry of Human Resources and Social Security issued the “Guiding
Opinions on the Pilot Implementation of Long-Term Care Insurance” in 2016. We examined 15 pilot cities that launched
LTCI in 2016 and 2017.

There is an intrinsic and inseparable relationship between individual health status and socioeconomic development.’
Social security is often considered an important factor influencing the health of middle-aged and older adults,® and LTCI
constitutes a key institutional arrangement for a comprehensive social security system.” China has acknowledged the
necessity of developing a resilient and sustainable healthcare and insurance framework to adequately address the
changing requirements of its aging demographic and the associated growing need for long-term care services.'® In this
context, it is essential to empirically assess the health and economic effects of LTCI in China, to provide evidence for
policymaking and improve the well-being of the aging population. This study aims to provide rigorous empirical
evidence on the impact of LTCI on health outcomes and medical expenditures among middle-aged and older adults.
Specifically, this study aims to answer the following questions: (1) Does LTCI participation improve health outcomes
among disabled middle-aged and older adults? (2) How does LTCI affect healthcare utilization patterns and medical
expenditures? (3) Are these effects heterogeneous across different subgroups? By doing so, it contributes to the
refinement of China’s LTCI policy framework and offers valuable insights for other countries navigating similar
demographic transitions.

Literature Review

In recent years, many countries have established LTCI systems, and both domestic and international scholars have
conducted extensive research on their institutional design and policy development. Nevertheless, studies specifically
examining the health and economic effects of LTCI remain relatively limited, and the available evidence is often mixed.
In this context, this review draws on existing literature from two principal perspectives, health effects and economic
effects, to develop a comprehensive understanding of the current state of knowledge and to identify important gaps that
this study aims to address.

Health Effects of LTCI

Research on the health effects of LTCI remains relatively scarce, and findings on specific outcomes are often incon-
clusive. Existing studies can be broadly categorized into two strands. The first strand suggests positive effects of LTCI on
health. For example, evidence from China indicates that LTCI participation improves self-reported health, enhances
functional ability, and reduces depressive symptoms among older adults.'''” Studies from South Korea also demonstrate
that LTCI not only improves self-reported health and cognitive function but also is associated with lower mortality risk
among beneficiaries compared to non-beneficiaries.'® 2 The second strand of research reports that LTCI has not

produced favorable impacts on health. Tamiya et al*'

found that LTCI did not significantly improve subjective health
status or activities of daily living (ADL) among older care recipients. These findings are similar to those of another study
of the effect of LTCI,** indicating that for frail older adults, the preservation of health and functional status may represent

a more attainable objective than their improvement.

Economic Effects of LTCI

In addition to its health implications, a growing body of research has examined the economic effects of LTCI, particularly
with respect to medical expenditures and healthcare utilization. The introduction of LTCI is generally expected to
alleviate the financial burden of long-term care, reduce medical expenditures, and improve the efficiency of healthcare
utilization. However, there is no consensus in the existing body of research. Some studies have found that LTCI
significantly reduces medical expenditures and the frequency of medical visits.”>** Chen and Ning®® examined the
treatment effect of the LTCI policy on healthcare utilization and out-of-pocket (OOP) health expenditures in China.
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Regarding healthcare utilization, the implementation of LTCI led to a marked decline in outpatient visits, hospital
admissions, and the duration of hospital stays over the past year. In terms of OOP, they found that LTCI lowers both
inpatient and total OOP expenditures. International evidence also supports the economic benefits of LTCI. Research from
South Korea indicates that the introduction of LTCI program has contributed to shorter hospital stays among older
adults.?® Similarly, studies in Spain have shown that LTCI reduces hospital admissions and length of stay.”” Nevertheless,
the economic effects of LTCI are not uniformly positive. For example, evidence from England finds that reductions in
public long-term care spending had no impact on the use of more costly health care services, resulting in little impact on
overall hospital costs.”® Some studies have found mixed effects of LTCI on medical expenditures.?>~°

Given the universal challenge of population aging and the increasing strain on healthcare systems worldwide,
evaluating the effectiveness of LTCI is critical for sustainable policy development. Building on this global imperative,
this study makes several important contributions to the growing literature on LTCI. First, while existing studies often rely
on broad population samples or self-reported disability status, we enhance identification accuracy by defining the
treatment group more rigorously, specifically focusing on individuals with functional disabilities as measured by
standardized ADL scores. By restricting the analysis to those with moderate to severe functional limitations, our
estimates better reflect the true policy impact on the intended target population, thereby reducing selection bias and
improving causal inference. Second, we provide a comprehensive assessment of LTCI’s effects across multiple dimen-
sions, including both health outcomes and healthcare costs. Rather than focusing solely on self-reported health or
utilization frequency, we examine a multidimensional set of outcomes: physical health (self-reported health), cognitive
function (memory score), mental health (CES-D), healthcare utilization (inpatient and outpatient visits), and medical
expenditures (inpatient and outpatient costs). This holistic approach allows for a more comprehensive understanding of
how LTCI influences both individual well-being and system-level efficiency. Third, beyond simply documenting average
treatment effects, we conduct detailed heterogeneity analyses across key demographic and socioeconomic subgroups by
urban/rural residence, gender, and age group, shedding light on which subpopulations benefit most from the program—a
critical consideration for designing equitable LTCI policies in both China and other countries facing rapid demographic
transitions. Together, these methodological and analytical advancements allow us to not only generate more precise and
policy-relevant estimates of LTCI’s impacts but also to identify which subpopulations benefit most and which may be left
behind. By addressing these critical gaps, this study strengthens the empirical foundation for refining China’s LTCI
policy and offers transferable insights for other aging societies seeking equitable and sustainable long-term care
solutions.

Materials and Methods

Data Source

This study utilizes data sourced from CHARLS, which is administered by the National School of Development at Peking
University. Its baseline wave, conducted in 2011, encompassed 17,706 individuals from around 10,000 households,
spanning 150 counties/districts and 450 villages/neighborhood communities throughout China. We selected CHARLS for
three main reasons. First, LTCI primarily targets older adults at risk of functional disability, and CHARLS covers
a nationally representative sample of individuals aged 45 and above, aligning closely with the policy’s target population.
Second, the survey includes detailed data on self-reported health, cognitive and physical function, healthcare use, and
healthcare expenditure, which allowed for a comprehensive assessment of both health and economic impacts. Third,
CHARLS?’s broad geographical coverage includes most LTCI pilot cities, enhancing the representativeness and validity
of our sample. This study uses data from 2011, 2013, 2015, and 2018 waves of CHARLS. The pre-policy period is
represented by pooled data from 2011, 2013, and 2015, while the post-policy period is based on the 2018 wave.

We included all individuals aged 45 and above in the CHARLS waves (2011-2018) who provided valid responses to
our key variables—specifically, the outcome variables, disability status, and all essential control variables. No additional
exclusion criteria for these core variables were applied. The treatment group included older adults with mild, moderate,
or severe functional disabilities, defined using three criteria based on the six basic ADLs: (1) needing help with at least
one ADL; (2) reporting difficulty in at least three ADLs; or (3) being unable to perform any of the six ADLs. These ADL
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items aligned with the Barthel Index used in most LTCI pilot cities. However, due to differences in response formats in
CHARLS (Likert-scale items), our disability definition is broader than the official LTCI eligibility criteria. Robustness
checks using stricter definitions confirmed that our results remain consistent.*® To minimize selection bias, we excluded
cities that launched LTCI before 2016 or after 2018. The final sample included 15 pilot cities.

Variable Selection

Dependent Variables

This study examines outcomes across two main dimensions: health outcomes and economic outcomes. Health outcomes
include self-reported health, memory and mental health, capturing both subjective and objective dimensions of health.
Economic outcomes include healthcare utilization (outpatient visits and inpatient visits) and medical expenditures
(outpatient and inpatient cost). Self-reported health is measured on a 5-point scale ranging from 1 (very poor) to 5
(very good), with higher scores indicating better health status. Memory function is assessed on a 10-point scale, where
higher scores indicate better memory performance. The CES-D score ranges from 1 to 30, with higher scores indicating
worse mental health. Memory function is included because cognitive decline often accompanies functional disability, and
professional care services may alleviate cognitive burden. Depressive symptoms (CES-D) are included as mental health
is a key dimension of well-being among disabled older adults, and LTCI may reduce care-related stress and social
isolation. All monetary values, including inpatient and outpatient costs, household consumption, and other expenditure
variables, were deflated to the 2015 price level using provincial level Consumer Price Indices (CPI) obtained from the
China Statistical Yearbook. This adjustment ensured that our estimates reflect real changes in purchasing power rather
than nominal inflation.

Independent Variables

The central explanatory variable examined in this research is the policy impact of LTCI, which was estimated through
a difference-in-differences (DID) methodology. When evaluating the impact of the LTCI on the health status, healthcare
utilization and medical expenditures of the disabled elderly people, cities where the LTCI pilot policy had been
implemented were designated the experimental group. Eligibility for the treatment group was determined in two steps.
First, an individual was considered potentially eligible if they resided in one of the 15 pilot cities listed in Table 1 and
were covered by the relevant health insurance scheme according to that city’s policy — ie., Urban Employee Basic

Table | Key Characteristics of the |15 LTCI
Pilot Cities Implemented in 2016 and 2017

Province City Coverage
Jiangxi Shangrao UEBMI
Shandong Jinan UEBMI

Hubei Jingmen UEBMI+URRBMI
Jilin Jilin UEBMI+URRBMI
Hebei Chengde UEBMI

Sichuan Chengdu UEBMI

Shanghai Shanghai UEBMI+URRBMI
Anhui Angqing UEBMI

Jiangsu Xuzhou UEBMI+URRBMI
Guangdong | Guangzhou | UEBMI
Shandong Linyi UEBMI+URRBMI
Heilongjiang | Qiqihar UEBMI

Jiangsu Suzhou UEBMI+URRBMI
Zhejiang Ningbo UEBMI+URRBMI
Shandong Binzhou UEBMI

Abbreviations: UEBMI, Urban Employee Basic Medical
Insurance; URRBMI, Urban and Rural Resident Basic
Medical Insurance.
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Medical Insurance (UEBMI) in cities where LTCI initially covered only employees, or UEBMI with Urban and Rural
Resident Basic Medical Insurance (URRBMI) in cities with universal coverage. Second, among those insurance eligible
individuals, we further restricted the sample to those with functional disabilities as measured by the six basic ADLs:
bathing, dressing, toileting, transferring, continence, and feeding. Following the common practice in LTCI evaluation
studies, a person was classified as having a disability if they met at least one of three criteria: (1) needing help with at
least one ADL; (2) reporting difficulty in at least three ADLs; or (3) being unable to perform any of the six ADLs.

Control Variables

To reduce potential confounding bias, we included a set of control variables in the analysis, categorized into three groups:
(1) individual characteristics: age, marital status, education level, and household registration. These are standard
demographic controls that are correlated with both health status and the likelihood of receiving care. We control them
to reduce omitted variable bias; (2) social insurance coverage, such as social health insurance and social pension
insurance. These are included to isolate the specific effect of LTCI from the general effects of having social insurance
coverage. This ensured that the estimated impact is attributable to LTCI benefits rather than other forms of social
protection; (3) household characteristics such as number of children and consumption level. These variables are included
as controls to adjust for differences in family resources and informal care availability that may independently influence
both LTCI participation and health-related outcomes, thereby reducing omitted variable bias. Following prior research,
we used consumption rather than income as the measure of economic resources, as it is more stable and reliable in the
context of developing countries.”'

Baseline Regression

The DID model is widely applied in social sciences to evaluate policy effects. Its rationale lies in constructing
a counterfactual framework that compares changes in the outcome variable under two scenarios: the presence and
absence of a policy intervention. The underlying premise of the parallel trends assumption is that, without the policy
intervention, the treatment and control groups would have exhibited comparable outcome trajectories over time. Under
this assumption, the change in the outcome for the control group before and after the policy implementation serves as
a counterfactual for what would have occurred in the treatment group without the intervention. The DID estimator is then
calculated as the difference between the observed change in the treatment group (D;) and the change in the control group
(D»), ie., D; — D,. This double differencing isolates the net effect of the policy, controlling for time-invariant group
differences and common time trends.***

Existing studies have employed the DID approach to assess the effects of LTCI on the health outcomes and health
disparities of older adults.*® In addition, some studies have applied the DID method to examine the impact of LTCI
implementation on disability among middle-aged and older adults in China, further exploring the heterogeneity of the
policy effects.*® Although the 15 pilot cities all launched LTCI in 2016 or 2017, there is minor variation in the exact
starting months. However, because the CHARLS survey was conducted in 2015 and 2018, with no survey in 2016 or
2017, we treated 20162017 as a uniform implementation window and employed a conventional two-period DID design.
This approach is consistent with the LTCI literature that used CHARLS data. The DID model is specified as follows:

Yji=a+ ﬂ(Treatment,-j X Post,) + uXj + 7 + w; + 5

Where Y;, represents a comprehensive set of individual-level outcome variables for individual i in region j at time ¢,
including health status, healthcare utilization and healthcare expenditures. The health status is measured by self-reported
health status, mental health, and memory. The healthcare utilization is measured by the frequency of annual inpatient
visits and monthly outpatient visit, while healthcare expenditure is captured by inpatient and outpatient costs. Treatment;;
is the treatment dummy (1 if in pilot city and functionally disabled). Post; is the time dummy (1 for 2018).
Treatment;; x Post; represents the interaction term between the treatment group (as defined above) and a dummy variable
before and after the implementation of the LTCI, where the interaction term coefficient f is the core coefficient of this
paper. This variable captures the disparity in outcomes between pilot cities enacting the LTCI policy and non-

participating regions, thereby enabling an assessment of the policy’s effectiveness. Because the fifteen selected pilot
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cities all started implementing the LTCI policy in 2016 and 2017, the years 2011, 2013, and 2015 were set as before the
treatment for the city samples (Pos?= 0), and 2018 is set as after treatment (Post= 1). X;;, represents a set of individual-
level control variables, including demographic characteristics and socioeconomic characteristics, including age, educa-
tion, consumption level, insurance status and so on. 7, represents year fixed effects; w, represents individual fixed effects;

and ¢;;, represents the error term. To account for potential correlation of errors within the same geographical area and to

ijt
ensure robust inference, we clustered the standard errors at the city level in all regression models reported in this study.

We also conducted the event study to test the parallel trends assumption:
Yii =a+ 2z 1P - (Treatment,«j X Year,:k) + uXj + 1+ w; + €

Where k indexes the time relative to LTCI implementation, with k£ = —1 (year 2015) serving as the omitted reference
period. Specifically, £ = —3 corresponds to 2011 (three years before implementation), k£ = —2 corresponds to 2013 (two
years before), k£ = 0 corresponds to the implementation period (20162017, when the 15 pilot cities launched LTCI), and
k = 1 corresponds to the post-implementation period (2018). The coefficients B capture the difference in outcomes
between the treatment and control groups at each relative time k. The parallel trends assumption requires that the pre-
policy coefficients (B-; and B-,) are jointly and individually statistically indistinguishable from zero, indicating that the
treatment and control groups followed similar trajectories before LTCI implementation. In contrast, significant post-
policy coefficients () would suggest that LTCI had a causal effect on the outcomes of interest. We clustered standard
errors at the city level to account for within-city correlation of errors over time.

In summary, this research began by conducting descriptive statistics on the experimental group’s data to evaluate
whether statistically significant differences exist in health status, healthcare utilization, and medical expenses between the
treatment and control groups. Subsequently, we employed a DID approach to investigate the causal effect of the LTCI
policy on health and economic outcomes among disabled older adults. To ensure the robustness of our findings, we
conducted several robustness checks, including the parallel trends assumption and placebo tests. Ultimately, to examine
whether the health and economic effects of LTCI differ consistently among the elderly, we conducted heterogeneity
analysis across individual and regional dimensions.

Results

Descriptive Analysis

This study utilized data spanning four waves of the CHARLS (2011, 2013, 2015, and 2018), resulting in a final analytical
sample of 102,436 observations from both pilot and non-pilot cities. Descriptive information on the variables is presented
in Table 2. The year 2015 (t = 0) corresponded to the pre-treatment phase, prior to the rollout of the LTCI pilot in the
treatment group, while 2018 (t = 1) represented the post-treatment period. First, at baseline (pre-policy period),
respondents in pilot cities reported better health outcomes (self-reported health: 3.87 vs. 3.10; memory: 4.22 vs. 3.64;
CES-D: 3.96 vs. 7.74) and lower healthcare utilization (inpatient visits: 0.057 vs. 0.16; outpatient visits: 0.11 vs. 0.42)
compared to those in non-pilot cities. These baseline differences reflect the non-random selection of pilot cities.
Importantly, the DID approach accounts for these time-invariant differences through city fixed effects, and our parallel
trends tests (Figure 1) confirmed that both groups followed similar trajectories before policy implementation. Second,
post-policy changes showed that pilot cities experienced improvements in health outcomes and reductions in inpatient
utilization relative to their pre-policy levels, while non-pilot cities showed little change over the same period. This pattern
is consistent with a policy effect, though causal interpretation requires the identifying assumptions discussed in Results.

Benchmark Regression Results

Table 3 presented the benchmark regression results on the impact of LTCI on three key health outcomes: self-reported
health, memory, and mental health. Mental health was assessed through the Center for Epidemiologic Studies Depression
(CES-D) scale. Given the quasi-experimental nature of our DID design, we interpret the estimated coefficients as
associations that are consistent with a causal interpretation under the parallel trends assumption, rather than as definitive
causal claims. We found statistically significant positive effects of LTCI on both self-reported health and memory. The
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Table 2 Summary Statistics (CHARLS 2011-2018)

Variables Samples in the Pilot Cities Samples in the Non-Pilot Cities
Pre-Policy Period | Post-Policy Period | Pre-Policy Period | Post-Policy Period
Mean SD Mean SD Mean SD Mean SD
Self-Reported Health 3.87 0.93 3.9 1.05 3.1 0.93 3.09 1.02
Memory 422 1.7 4.65 2.01 3.64 1.75 3.79 2.16
CES-D 3.96 4.27 3.59 3.67 7.74 5.97 831 6.36
Inpatient Visits 0.057 0.23 0.1 041 0.16 0.57 0.24 0.71
Outpatient Visits 0.11 0.43 0.3 I.16 0.42 1.36 0.32 1.2
Inpatient Cost 458.4 2370.8 1078.6 4302.1 1129.5 6623 2419.2 19,196.8
Outpatient Cost 20.5 95.4 159.4 731.9 214 1759.6 214.5 1730.4
Age 54.3 8.06 56.8 8.17 59.1 9.35 61.7 9.12
Education Level 2.57 1.15 2.65 1.04 2.1 1.08 2.19 1.07
Marital Status 0.94 0.24 0.93 0.26 0.9 0.3 0.88 0.32
Health Insurance | 0 | 0 0.95 0.21 0.98 0.15
Pension Insurance 0.33 0.47 0.53 0.5 0.44 0.5 0.6l 0.49
Hukou 0.65 0.48 0.65 0.48 0.77 0.42 0.75 0.43
Number of Children 1.79 1.02 1.74 0.94 2.59 1.36 25 1.27
Consumption Level 10731.1 | I1,761.5 | 20,301.2 | 17,7559 | 11,303.3 | 18,984.8 | 18,2648 | 27,715.8

coefficient for the DID estimator is 0.1334 (p < 0.01) for self-reported health and 0.2988 (p < 0.05) for memory. The DID
coefficient of 0.1334 represents a 0.133-point increase on a 5-point self-reported health scale (ranging from 1 = very poor
to 5 = very good). Given the control group baseline mean of approximately 3.1, this corresponds to a 4.3% improvement
relative to the baseline. The coefficient of 0.2988 on a 10-point memory scale (range 1-10) represents a 2.99%
improvement relative to the control group baseline mean of 3.64. While modest in magnitude, this improvement is
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Table 3 The Impact of LTCI on Health Outcomes

Variables n (2) 3)
Self-Reported Health Memory CES-D
DID 0.1334%%* 0.2988** —-0.5079
(0.0454) (0.1358) (0.3648)
Age —0.0480 0.0580 —0.6913*
(0.0664) (0.2001) (0.3558)
Education Level —0.0761 0.2022* 0.2952
(0.0856) (0.1023) (0.4076)
Marital Status 0.1074%+* 0.3742%FF | —].2437%%
(0.0374) (0.0900) (0.2496)
Health Insurance 0.0187 0.0809 —0.3557*
(0.0296) (0.0626) (0.1804)
Pension Insurance —0.0125 —0.1060%** —0.0690
(0.0132) (0.0374) (0.0974)
Hukou —0.0053 0.1956* 0.5823*
(0.0423) (0.1025) (0.3437)
Consumption Level —0.0000 0.0000 0.0000*
(0.0000) (0.0000) (0.0000)
Number of Children 0.0050 —0.0413 0.0607
(0.0115) (0.0253) (0.0945)
Constant 5.9972 —0.6320 49.8452+*
(3.9923) (11.9387) (21.4084)
Observations 35,805 31,310 34,458
R-squared 0.634 0.665 0.678
Individual FE YES YES YES
Year FE YES YES YES

Note: Cluster-robust standard errors are shown in parentheses and are clustered at city level.
Asterisks reflect significance level: ** p < 0.01, ** p < 0.05, * p < 0.1.

statistically significant and suggests that access to professional care may reduce cognitive burden and stress among care
recipients. This indicates that, on average, the implementation of LTCI was associated with an improvement in these
health dimensions among the treated population relative to the control group. The effect was particularly pronounced for
memory, indicating that LTCI may reduce cognitive burden and stress for care recipients, likely by ensuring access to
professional care services. However, we did not find a statistically significant average treatment effect of LTCI on mental
health (CES-D score). Although the coefficient is negative, aligning with the hypothesized direction, it does not reach
conventional levels of statistical significance (DID coefficient = —0.5079, p > 0.1). This suggests that while LTCI may
have direct benefits on physical health and cognition, its impact on broader mental well-being might be more complex,
attenuated, or require a longer time to materialize. Among the control variables, marital status emerged as a consistently
significant predictor across all models. Being married was associated with better self-reported health, better memory, and
better mental health, underscoring the importance of social support for the health of middle-aged and older adults.
Table 4 presented the estimated effects of the LTCI on healthcare utilization and medical expenditures, capturing key
economic dimensions of health service demand among middle-aged and older adults. The results indicated a statistically
significant and economically meaningful impact of LTCI on healthcare utilization. The LTCI was associated with a
reduction in the number of inpatient visits during last year by 0.0881 times (P < 0.05) and corresponds to an increase in
the number of outpatient visits during last month by 0.142 times. The reduction of 0.0881 inpatient visits per year,
relative to a control group baseline of 0.16 visits, represents a 55% decrease in the annual number of hospitalizations.
The reduction of approximately 1,025 yuan in inpatient costs suggests a substantial decrease in inpatient healthcare
expenditures among LTCI beneficiaries. This substitution effect suggested that a shift in healthcare utilization patterns
following LTCI implementation, consistent with a quasi-experimental interpretation, likely by improving access to
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Table 4 The Impact of LTCI on Economic Outcomes

Variables n () 3) 4)
Inpatient Visits | Outpatient Visits | Inpatient Cost | Outpatient Cost
DID —0.0881** 0.1421** —1,024.6733%+ —7.3821
(0.0393) (0.0642) (309.4575) (58.3133)
Age 0.0672* —0.0301 479.5655 212.9738
(0.0401) (0.0709) (627.8938) (170.1790)
Education Level 0.0024 0.0438 925.5267 53.4175
(0.0338) (0.0765) (1,240.5151) (47.3838)
Marital Status —0.0680%* —0.1032* —173.9895 23.8775
(0.0316) (0.0573) (422.6819) (79.2345)
Health Insurance 0.0342** 0.0714* 359.8203 —29.9569
(0.0140) (0.0423) (231.1863) (71.8298)
Pension Insurance 0.0163 0.0034 341.9213 11.8848
(0.0113) (0.0261) (265.1178) (32.2602)
Hukou —0.0547 —0.0054 —396.3800 57.2239
(0.0403) (0.0755) (530.3626) (46.7584)
Consumption Level 0.0000%** 0.0000* 0.049 | ¥+ 0.0037**
(0.0000) (0.0000) (0.0173) (0.0018)
Number of Children —0.0058 0.0041 —62.7565 10.0409
(0.0090) (0.0175) (137.0999) (25.0803)
Constant -3.7929 2.1273 —29,775.4485 —12,835.2994
(2.4216) (4.2674) (37,811.5583) (10,238.1431)
Observations 37,257 36,908 36,892 36,740
R-squared 0.490 0.455 0.455 0416
Individual FE YES YES YES YES
Year FE YES YES YES YES

Note: Cluster-robust standard errors are shown in parentheses and are clustered at city level. Asterisks reflect significance
level: ¥ p < 0.01, ** p < 0.05, * p < 0.1.

community-based and preventive care. From the perspective of medical expenditures, enrollment in the LTCI signifi-
cantly reduced inpatient costs by approximately 1,024.67 yuan (p < 0.01). However, LTCI did not exhibit a significant
effect on outpatient costs, suggesting that the increased utilization of outpatient services did not lead to a substantial rise
in overall spending in this category.

Robustness Test

As evidenced by the preceding empirical analysis, the implementation of LTCI correlated with enhanced health outcomes
and decreased inpatient service use and associated costs among middle-aged and older residents in the pilot cities. To
verify the robustness of these findings, the fifteen pilot cities were included for further robustness testing of the empirical
results.

Parallel Trend Test

The parallel trends test is an analytical approach used to assess whether the treatment and control groups followed similar
trajectories over time before the implementation of the policy, thereby ensuring the validity of the DID framework.*”**
Figure 1 presented the event-study estimates for health status, healthcare utilization, and medical expenditures, with 2011
and 2013 representing pre-treatment periods and 2018 the post-treatment period. The coefficients for the pre-policy
periods (2011 and 2013) were statistically insignificant (with confidence intervals containing zero), indicating no
differential trends between the treatment and control groups prior to the policy implementation. In contrast, some
coefficients for the post-policy period (2018) were statistically significant for key outcomes, confirming the policy’s
impact. This pattern supports the parallel trends assumption required for DID estimation.
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Based on these findings, we further examined the policy’s effects in the post-implementation period. The results
indicated that the LTCI policy exerted significant impacts across multiple dimensions. In terms of health outcomes, the
policy was associated with notable improvements in self-reported health and memory function. In the domain of
healthcare utilization and expenditures, we observed a clear substitution effect: a statistically significant reduction in
both the frequency and cost of inpatient services, accompanied by an increase in outpatient visits. Notably, total
outpatient costs did not rise significantly. When combined with the considerable reduction in inpatient cost, these
findings suggested that the policy was associated with not only an improvement in health outcomes but also in the
overall efficiency of the healthcare system through better resource allocation. From the trend changes observed in
Figure 1, the LTCI policy has exerted a significant influence on health status, healthcare utilization, and medical
expenditures among middle-aged and older adults in the fifteen pilot cities, demonstrating its multifaceted impact on
both individual well-being and the healthcare system.

Placebo Test

(Figure 2A—C) displayed the kernel density distributions of the DID coefficients obtained from random reassignment of
treatment status. The red solid line indicated the true coefficient from the baseline regression, while the dashed line
represented the mean of the 1,500 placebo coefficients. The placebo coefficients were tightly centered around zero, with
the mean substantially deviating from the true estimate. This provided strong evidence that the observed effects are not
attributable to coincidental patterns or unmeasured time-varying factors. Further supporting evidence was provided by
the p-value scatter plots in (Figure 2B—D). Most p-values were concentrated near zero, with only a small fraction falling
below the 10% significance threshold (dashed line). These results confirmed that the p-value plots offer more concise and
informative validation of the robustness of our findings. Together, these placebo tests demonstrated that the estimated
impacts of the LTCI pilot on health and economic outcomes are policy-driven and statistically distinct from noise. We
also conducted robustness checks using confidence intervals and log-transformed cost to address the right-skewed nature
of healthcare expenditure data, as reported in Appendix A (Tables Al and A2).

(A) (B)

Kernel Density

-2 0 2
Coefficient Estimates from Placebo Regression

3
P-value

Kernel Density
2

1

-2 0 2
Coefficient Estimates from Placebo Regression

-2 0 2
Coefficient Estimates from Placebo Regression

Figure 2 Placebo test for LTCI. (A) Coefficient Distribution of Self-Reported Health. (B) P-value Distribution of Self-Reported Health. (C) Coefficient Distribution of
Inpatient Visits. (D) P-value Distribution of Inpatient Visits.
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Heterogeneity Analysis

Hukou Status Heterogeneity Analysis

We divided the sample by hukou status, distinguishing urban from rural residents, to examine whether the effects of LTCI
vary across these institutional and socioeconomic groups. As shown in Table 5, the estimated effects of LTCI exhibited
notable disparities between urban and rural residents.

In terms of health outcomes, LTCI was associated with improvement in self-reported health among rural residents
(DID coefficient = 0.140, p < 0.01), whereas the effect for urban residents is positive but statistically insignificant.
Memory function showed no significant improvement in either group. For mental health, LTCI significantly reduces
depressive symptoms among urban residents (DID coefficient = —1.163, p < 0.05), but no such effect was observed in
rural areas.

Regarding healthcare utilization and expenditures, LTCI was associated with a reduction in inpatient visits among
urban residents (DID coefficient = —0.118, p < 0.05). Moreover, outpatient visits increased significantly in urban areas
(DID coefficient = 0.386, p < 0.01), suggesting a substitution from inpatient to outpatient care. Consistent with this
pattern, inpatient costs declined significantly for urban residents, while no significant reduction was found for rural
residents. Outpatient costs remained unchanged across both groups.

In summary, the results revealed clear heterogeneity in the impacts of LTCI by hukou status: rural residents benefited
more in terms of physical health (self-reported health), while urban residents experienced greater improvements in
mental health and reductions in inpatient care use and costs. These findings highlighted the differential access to and
utilization of health and long-term care services across China’s urban—rural divide.

Gender Heterogeneity Analysis
To examine whether the effects of LTCI vary by gender, we divided the sample into male and female subgroups. This
analysis aims to uncover potential differences in how men and women benefit from the program in terms of health
outcomes and economic burdens. As shown in Table 6, the estimated impacts of LTCI differed meaningfully between
genders.

In terms of health outcomes, LTCI significantly improved self-reported health among males (DID coefficient = 0.152,
p < 0.05), while the effect for females was positive but statistically insignificant. Similarly, memory function showed
a marginally significant improvement among males (DID coefficient = 0.364, p < 0.10), whereas females exhibited
a smaller, non-significant gain (DID coefficient = 0.124). No significant effects on depressive symptoms were observed
for either gender.

Regarding healthcare utilization and expenditures, LTCI significantly reduced inpatient visits for both groups, with
a larger reduction among males. Outpatient visits increased significantly for males (DID coefficient = 0.147, p < 0.10),
indicating a shift from inpatient to outpatient care, especially among men. In line with these utilization patterns, inpatient
costs declined significantly for both males and females, while outpatient costs remained unchanged across genders.

Table 5 Heterogeneous Results of Hukou Status

Health Urban Rural Economic Urban Rural
Dependent Variables DID (Std. Err) DID (Std. Err) Dependent Variables DID (Std. Err) DID (Std. Err)
Self-reported health 0.073 (0.141) 0.140%** (0.035) Inpatient visits —0.118%* (0.048) —0.075 (0.051)
Memory 0.243 (0.212) 0.275 (0.239) Outpatient visits 0.386*** (0.097) 0.009 (0.067)
CES-D —1.163** (0.459) | —0.157 (0.567) Inpatient cost —2,359.526*%* (762.132) | —579.154 (379.983)
Outpatient cost 87.283 (108.028) —64.841 (55.812)

Individual fixed effects YES YES YES YES YES

Time fixed effects YES YES YES YES YES
Control variables YES YES YES YES YES

Note: Cluster-robust standard errors are shown in parentheses and are clustered at city level. Asterisks reflect significance level: ** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 6 Heterogeneous Results of Gender

Health Male Female Economic Male Female
Dependent Variables DID DID Dependent Variables DID DID
(Std. Err) (Std. Err) (Std. Err) (Std. Err)
Self-reported health 0.152%* 0.121 Inpatient visits —0.067** —0.134*
(0.069) (0.115) (0.033) (0.073)
* 3
Memory 0.364 0.124 Outpatient visits 0.147 0.097
(0.199) (0.199) (0.082) (0.061)
CES-D -0411 —0.631 ) —1,021.738*%* | —[,259.398***
Inpatient cost
(0.490) (0.506) (443.167) (416.720)
Outpatient cost 13.541 —40.121
(79.954) (52.699)
Individual fixed effects YES YES YES YES YES
Time fixed effects YES YES YES YES YES
Control variables YES YES YES YES YES

Note: Cluster-robust standard errors are shown in parentheses and are clustered at city level. Asterisks reflect significance level:
#E p < 0.01, ¥ p <0.05 *p <0.I.

Overall, the health and economic effects of LTCI demonstrated notable gender heterogeneity. The policy benefited
males more in terms of subjective health perceptions, such as self-reported health and memory function, whereas females
experienced more pronounced advantages in the alleviation of objective economic burdens. Potential explanations for
this disparity include, first, the fact that women often disproportionately assume the role of informal caregivers within
families. By providing formal care services, LTCI significantly reduced caregivers’ burden and stress among females,
which may directly translate into fewer health issues and lower medical expenditures. Second, as traditional care
recipients, males showed more evident improvements in direct quality of life and health status after accessing formal
care services, thereby exhibiting significant gains in self-reported health and cognitive function.

Age-Group Heterogeneity Analysis

The sample was stratified into two groups according to age, distinguishing younger elderly (<70 years) from older elderly
(=70 years). A comparative analysis was conducted to provide deeper insights into the role of LTCI. As presented in
Table 7, a DID empirical analysis was performed across age groups to evaluate the impact of LTCI on health outcomes

Table 7 Heterogeneous Results of Age Group

Health Younger Older Economic Younger Older
Dependent Variables DID DID Dependent Variables DID DID
(Std. Err) (Std. Err) (Std. Err) (Std. Err)
Self-reported health 0.100%* 0.020 ) . —0.029 —0.607*
Inpatient visits
(0.039) (0.487) (0.020) (0.355)
Memory 0.305* —0.101 ) . 0.072 0.449**
Outpatient visits
(0.178) (0.563) (0.059) (0.199)
CES-D —0.652 —0.160 ) —740.173% | —4,358.125%
Inpatient cost
(0.404) (0.850) (246.096) (2,475.678)
) —23.843 265.074*
Outpatient cost
(66.168) (150.203)
Individual fixed effects YES YES YES YES YES
Time fixed effects YES YES YES YES YES
Control variables YES YES YES YES YES

Note: Cluster-robust standard errors are shown in parentheses and are clustered at city level. Asterisks reflect significance
level: ¥* p < 0.01, ** p < 0.05, * p < 0.1.
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and medical expenditures. Overall, the results revealed notable heterogeneity, indicating that the effects of LTCI on
health and medical spending varied substantially between different age groups.

In terms of health outcomes, LTCI significantly improved the self-reported health of younger elderly (DID coefficient
= 0.100, p < 0.05), while the effect on older elderly was positive but statistically insignificant. Memory function also
improved among the younger elderly (DID coefficient = 0.305, p < 0.1). LTCI showed no significant effect on depressive
symptoms for either group.

Regarding healthcare utilization and expenditures, LTCI significantly reduced inpatient visits among older elderly
(DID coefficient = —0.607, p < 0.1). Additionally, outpatient visits increased significantly among the older elderly (DID
coefficient = 0.449, p < 0.05), suggesting a substitution effect between inpatient and outpatient care. Meanwhile, LTCI
markedly reduced inpatient costs for both age groups. LTCI significantly increased outpatient costs among older elderly.

Overall, the younger elderly primarily gained health benefits, while the older elderly mainly obtained economic
benefits. Several factors may explain this pattern. First, older elderly are typically high-frequency users of medical
services, particularly inpatient care. The home-based and community care services provided by LTCI can effectively
prevent or substitute for certain hospitalization needs, thereby significantly alleviating their financial burden. Second,
LTCI serves as a policy tool that effectively reduced catastrophic health expenditure among older elderly, resulting in
notable economic impacts.

Discussion

Several factors may explain the lack of a statistically significant average treatment effect on depressive symptoms (CES-
D). First, mental health improvements may require longer exposure to LTCI than physical health outcomes. Our post-
policy period was limited to 2018 (approximately 1-2 years after policy implementation), which may be too short for
measurable changes in depressive symptoms to materialize. Psychological well-being often changes more slowly than
self-reported physical health, as it depends on cumulative experiences of care quality, social engagement, and reduced
caregiver stress over extended periods. Second, the CES-D measure captures a broad range of depressive symptoms such
as depressed mood, loneliness, and sleep disturbance. LTCI may affect specific subdomains, including reducing worry
about care needs or loneliness through regular social contact with caregivers, without shifting the overall composite
score. Unfortunately, our data did not allow us to examine subdomain-specific effects. Third, our sample included both
mild and severe functional limitations; the mental health benefits of LTCI may be concentrated among those with more
severe disabilities who experience greater relief from care burden. Future research with longer follow-up periods, more
diverse mental health measures, and larger samples to support subgroup analyses is needed to fully understand the
relationship between LTCI and mental health.

The observed substitution from inpatient to outpatient care is a central finding of this study, and several mechanisms
may explain this pattern. First, by providing home-based and community-based care services, LTCI may prevent or delay
the onset of acute conditions that would otherwise require hospitalization. Regular monitoring by formal caregivers
enables carlier detection of health deterioration, allowing timely outpatient intervention before conditions escalates to
emergency or inpatient care. Second, from a health system perspective, LTCI may facilitate better care coordination
between outpatient providers and long-term care services. When community health centers and LTCI providers share
information and coordinate care plans, outpatient management becomes more effective, further reducing the need for
inpatient care. Third, LTCI may improve medication adherence and chronic disease management. Professional caregivers
can ensure that older adults take medications as prescribed, attend follow-up appointments, and follow treatment plans,
which reduces the likelihood of complications requiring hospitalization. Fourth, the substitution effect may also reflect
financial incentives. For older adults and their families, reduced out-of-pocket costs for outpatient services (through
better insurance coverage or subsidies) may make outpatient care more affordable relative to inpatient care, shifting
demand toward less intensive settings. While our data did not allow us to empirically distinguish these mechanisms, they
provide a framework for future research.

The design of China’s LTCI pilots varies significantly across cities, particularly in benefit packages, financing, and
eligibility (see Appendix A, Table A3). For instance, some cities offer only in-kind services while others include cash

benefits; disability thresholds range from severe to moderate; and financing sources differ. These design choices likely
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influence health and utilization outcomes. Generous in-kind services may better support the shift from inpatient to
outpatient care, whereas cash benefits could alter healthcare-seeking behavior differently. Because our main analysis
pooled all pilot cities, these average effects might mask such underlying heterogeneity. Future studies with larger samples
should formally test how specific design elements moderate LTCI’s impact.

Supply-side factors, especially regional healthcare infrastructure, also play a role. In cities with strong community
health centers and ample outpatient capacity, LTCI’s focus on preventive care can more effectively reduce avoidable
hospitalizations. Conversely, where outpatient access is limited by long waits or provider shortages, patients may still
default to inpatient care, weakening this substitution effect. Thus, our interpretation of this shift as an efficiency gain
should be viewed as suggestive rather than definitive.

Regarding generalizability, our findings stemmed from China’s unique institutional setting—social insurance tied to
medical schemes, local policy discretion, and a strong family-care culture. While this differs from many other low- and
middle-income countries (LMICs), the core link between LTCI, improved health, and a shift toward outpatient care offers
useful lessons for aging LMICs. However, the actual impact will depend heavily on local infrastructure, labor markets,
and cultural norms, so direct policy transfer requires caution and local piloting.

Finally, while our subgroup analyses revealed interesting gender patterns, we lacked direct data on caregiver burden
or informal care hours. Therefore, our interpretations of these gender differences are exploratory. Without caregiver-level
data, the link between LTCI and the hypothesized mechanism of caregiver relief remains theoretical. Future research
needs detailed data on informal care and caregiver well-being to fully understand how LTCI operates at the household
level.

Conclusion

Based on data from the CHARLS and employing a DID approach, our study found that the LTCI policy was associated
with an improvement in the self-reported health and memory function of the enrolled population while optimizing
healthcare resource allocation by substituting outpatient for inpatient care.

A key limitation of this study is that only one post policy wave (2018) was available, which prevents us from
examining longer term effects or dynamic treatment patterns. While our event study design confirmed parallel pre trends
and showed a significant immediate response, we could not assess whether the observed improvements are sustained,
fade, or grow over time. To partially mitigate this concern, we conducted placebo tests using a falsified policy year
(2015), which yielded null results, supporting that the 2018 changes were indeed associated with the actual policy rollout
rather than pre-existing trends. Nonetheless, future research is needed to evaluate the persistence and long run evolution
of LTCI effects.

Based on the empirical results, this study puts forward the following suggestions for consideration: First, where
fiscally sustainable, extending the coverage of LTCI could be considered as one of the policy instruments to address the
care needs of an aging population and mitigate household medical financial burdens. Second, equity and targeting remain
critical. Our findings suggest that special attention could be directed toward strengthening long-term care service
infrastructure in rural areas to reduce regional disparities in service accessibility. Finally, future policy design may
benefit from incorporating a life-cycle perspective, such as exploring supportive measures for family caregivers alongside
professional community-based care services to maximize the dual benefits of LTCI on health and economic efficiency.

Readers should note that these findings are based on LTCI pilot cities with heterogeneous implementation designs and
observational data; therefore, the results should be interpreted with caution and may not be directly generalizable without
considering local contextual factors and policy design specifics. Given China’s unique institutional features, direct
generalizability to other countries is limited. However, for other middle-income nations experiencing rapid demographic
aging and a high reliance on hospital-based care, the Chinese experience provides a valuable reference for how public
insurance can catalyze the transition toward more efficient, home- and community-based care models.

Ethics Approval and Consent to Participate
All CHARLS surveys were approved by the Institutional Review Board (IRB) of Peking University (approval number:
IRB00001052-11015), and written informed consent was obtained from all participants at the time of data collection.
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This study is a secondary analysis of publicly available, de-identified data from the CHARLS. In accordance with Article
32, Items 1 and 2 of the Measures for Ethical Review of Life Science and Medical Research Involving Human Subjects
(February 18, 2023), research using de-identified, publicly available data without identifiable personal information meets
the criteria for ethical review exemption. Therefore, additional ethical approval from the authors’ institutional review
board was not required for this study.
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