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Background: Long-term care insurance (LTCI) has been introduced in China
to address the challenges posed by an aging population. This study examines
its impact on the income of older adult households, using data from the China
Health and Retirement Longitudinal Study (CHARLS) from 2011 to 2020. The
analysis further explores heterogeneity and implications for income inequality.

Methods: A Difference-in-Differences (DID) approach is employed, with 12
pilot cities as the treatment group and non-pilot cities as the control group.
The analysis is based on 33,435 valid observations of individuals aged 60 and
above. The main outcome variable is per capita household income, which has
been deflated to 2011 constant prices using the Consumer Price Index (CPI).
Demographic and regional characteristics are controlled for robustness.

Results: LTCI significantly increases the income of older adult households,
particularly in multi-child families and among younger older adult (under
75). Its impact is weaker in low- or no-child households and for those aged
75 and above. Additionally, LTCI contributes to reducing income inequality by
enhancing income distribution among low-income older adult households.

Discussion: The findings highlight the role of LTCl in improving economic
security and narrowing income disparities among older adult households. To
enhance its effectiveness, policy adjustments should account for family structure
and age composition. These insights provide empirical support for optimizing
LTCI to foster a more inclusive social security system.

KEYWORDS

long-term care insurance, older household income, employment promotion, income
inequality, Difference-in-Differences

1 Introduction

Over the past four decades, China’s rapid economic growth has significantly increased
household income levels. However, its “prosper the rich first” strategy has contributed to
widening income disparities. Since 2003, China’s Gini coefficient has remained above 0.46,
surpassing the internationally recognized warning line of 0.4 (1), highlighting severe income
inequality. As the country shifts its development model from high-speed growth to high-quality
development, optimizing income distribution and addressing socio-economic imbalances have
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become pressing challenges (2). Simultaneously, China’s rapidly aging
population further exacerbates income inequality. The proportion of
people aged 65 and above increased from 9.4% in 2001 to 15.6% in
2024, with the total number reaching 220 million (3). Alongside aging,
the number of disabled older adults has risen to over 35 million as of
2024 and is projected to grow further (4).

In smaller family structures, this surge in care needs places
substantial economic burdens on households, affecting labor supply
and intergenerational support, thereby impacting household income.
The rising costs of caregiving crowd out household consumption and
investment, while family members may reduce labor participation or
withdraw from the workforce entirely, leading to income losses. This
phenomenon, described as “one disabled person, whole family
unbalanced,” imposes financial strain and uncertainty on
older households.

To address these challenges, China introduced a pilot Long-Term
Care Insurance (LTCI) program in 2016 to alleviate caregiving burdens,
reduce family care costs, and improve access to care services. Since its
initial pilot in 15 cities, LTCI has undergone two major development
phases, gradually expanding from local trials to national
implementation, covering 49 cities by 2020. Existing research extensively
explores LTCTs effects on older adults’ health and caregiving burdens.
Studies have confirmed that LTCI reduces medical expenditures (5-7),
improves self-care ability (8), cognitive function (9), and general health
outcomes (10), and lowers mortality rates (11). However, urban-rural
disparities persist, with LTCI decreasing medical costs in rural areas but
increasing them in urban regions (12), highlighting the critical role of
resource allocation in shaping policy outcomes.

In terms of economic outcomes, social security policies have been
shown to affect household income and inequality. While social
security has improved income levels for low-income older households
and reduced rural poverty (13, 14), its effect on income inequality
remains contested. Some studies indicate that social security policies
narrow income gaps (15, 16), while others argue they may intensify
wealth concentration and income polarization (17, 18), suggesting
that the impact of social security on inequality is context-dependent
and warrants further analysis.

Despite substantial literature on LTCI’s health benefits and its
alleviation of caregiving burdens, significant gaps remain. First, most
research focuses on LTCIs impact on medical expenditures,
overlooking its potential to influence family income through enhanced
labor market participation among both older adults and their children.
By reducing caregiving burdens, LTCI may improve labor supply,
potentially increasing household income. Second, while literature
discusses LTCTs health and caregiving effects, few studies address its
implications for income inequality. Third, current research largely
neglects the temporal dimension of LTCI’s impact, lacking insights
into its short-term versus long-term effects and potential diminishing
or lagging outcomes.

This study aims to bridge these gaps by analyzing the impact of
LTCI on household income and income inequality. Using panel data
from the China Health and Retirement Longitudinal Study (CHARLS)
from 2011 to 2020, the Difference-in-Differences (DID) method is
applied to empirically examine how LTCI influences household
income through intergenerational employment effects. Additionally,
this study explores LTCI’s potential impact on income inequality and
conducts heterogeneity analysis to reveal variations across socio-
economic backgrounds, providing targeted empirical evidence for
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optimizing long-term care policies and advancing the goal of
common prosperity.

2 Theoretical mechanism

As a risk-sharing mechanism, LTCI plays a crucial role in
stabilizing the economy within the context of an aging society. LTCI
provides systematic long-term care coverage, thus alleviating the
financial pressure faced by older adults and their families due to care
needs. The government or social insurance institutions bear part of
the long-term care costs through the LTCI system, enabling family
members to reduce the direct financial expenditures caused by
caregiving responsibilities (19). This mechanism not only reduces
financial uncertainty for families but also increases disposable income
and, to some extent, enhances income stability.

From the perspective of the precautionary saving theory, income
uncertainty is an important factor driving household saving behavior
(20, 21). In the absence of insurance coverage, households tend to
increase precautionary savings to cope with potential economic
shocks. However, excessive precautionary savings may lead to an
imbalance in household resource allocation, thereby crowding out
funds that would otherwise be used for productive investment and
consumption, suppressing economic participation, and further
limiting income growth (22-24). LTCI reduces the uncertainty of
future care expenditures, thereby enhancing the risk-bearing capacity
of insured households, lowering the demand for excessive savings, and
improving investment willingness and financial asset allocation
optimization (25). This mechanism not only helps in the effective use
of family resources but also promotes broader economic participation,
thus broadening income sources and achieving long-term income
growth. Based on this, the following hypothesis is proposed:

HI: LTCI promotes income growth in households with
older adults.

Individual labor supply is influenced by a combination of health
status, time constraints, and economic incentives (26). In older adults,
deterioration in health, increased long-term caregiving responsibilities,
and limitations in pension systems often lead to a reduction in labor
supply, or even early exit from the labor market (27). Health capital
theory (28) emphasizes the decisive role of health in determining an
individual’s labor capacity and employment behavior. LTCI, by
providing professional care services and economic support, reduces
the decline in labor capacity due to health issues or caregiving
responsibilities, and minimizes work interruptions or early exit due to
health problems (29). Studies have shown a positive relationship
between improved health and labor market participation, especially
among older workers, where improved health can extend working
years, enhance labor productivity, and increase household income
(30). Furthermore, LTCI can reduce uncertainty about future health
expenditures, thus reducing the demand for excessive precautionary
savings, improving consumption willingness, and enhancing labor
supply motivation for older adults (31). Based on this, the following
hypothesis is proposed:

H2a: LTCI promotes income growth in households with older
adults by improving older adults' employment.
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Individuals need to weigh the opportunity costs of different
activities when making economic decisions (32). The distribution
of economic resources and labor supply decisions within a
household are interdependent, and the redistribution of caregiving
responsibilities may affect the employment status of the children
of older adults (33). In traditional family models, households often
bear the primary caregiving responsibility for older adults, which
leads to a reduction in children’s work hours or forces them to exit
the labor market (34). Long-term career development depends on
continuous work experience and skill accumulation, and if
children are forced to reduce labor participation or interrupt their
career development due to caregiving responsibilities, their long-
term income potential will be impacted (35). LTCI, by providing
professional care, reduces children’s caregiving time, enabling
them to increase working hours or enter higher-paying jobs, thus
improving household income. In some regions, LTCI pilot
programs also provide cash subsidies or care allowances, allowing
households to arrange caregiving resources more flexibly, further
optimizing labor allocation and improving overall economic
efficiency (36). Based on this, the following hypothesis
is proposed:

H2b: LTCI promotes income growth in households with older
adults by improving children's employment.

In the absence of formal caregiving coverage, low-income
households with older adults often struggle to afford high caregiving
costs, leading to a reduction in disposable income and exacerbating
economic vulnerability (37). Poor households with limited resources
lack sufficient financial buffers to cope with unexpected health shocks,
making them more susceptible to falling into poverty traps (38).
According to social insurance theory (39), social insurance systems
reduce economic fluctuations caused by health events through risk-
sharing mechanisms, enhancing income stability. LTCI, through fund
collection and cost-sharing, provides more equal access to care
resources for low-income older adults, thereby reducing income
inequality caused by caregiving costs. Studies on countries such as the
Netherlands, Germany, and the United States have shown that social
insurance systems can buffer income shocks, reduce income volatility,
and thereby decrease income inequality (40, 41).

10.3389/fpubh.2025.1606448

Liquidity constraint theory suggests that limited liquidity hinders
income accumulation in low-income households. High caregiving
costs may force households to use savings or sell assets, undermining
their long-term income growth capacity (42). LTCI, by providing
financial support, reduces the caregiving burden on families,
preventing them from falling into financial difficulties due to high
caregiving expenses, thereby enhancing their ability to accumulate
income and improving the sustainability of future income growth.
Research has shown that inclusive social insurance systems can
effectively narrow income disparities (43). For example, the
implementation of agricultural insurance has improved agricultural
total factor productivity, promoted agricultural income growth, and
narrowed the income gap between urban and rural areas (44). These
findings further validate the positive role of insurance systems in
optimizing income distribution. Based on this, the following
hypothesis is proposed:

H3: LTCI reduces income inequality in households with
older adults.

In summary, the theoretical framework for this study is illustrated
in Figure 1.

3 Methods
3.1 Data

The data for this study is sourced from the China Health and
Retirement Longitudinal Study (CHARLS) database. This survey,
organized by Peking University, covers 150 districts and counties
across the country and collects comprehensive information on
individuals’ socioeconomic and health status, making it highly
relevant for the analytical needs of this study. Additionally, the cross-
sectional design of CHARLS from 2011 to 2020 enables this study to
employ the DID method to assess the causal effects of the LTCI pilot
policy. This approach effectively controls for unobserved factors
related to time variation and individual differences, enhancing the
robustness of the identification strategy. To ensure analytical precision,
this study selects data from the years 2011, 2013, 2015, 2018, and 2020,

Income

I . (-) —
nequality

LTCI

— (+) —>]

Employment of

) — (+)
adult children

(+) ——— > Income

(+) | Employment of +)
older adults
FIGURE 1
Research framework.
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and restricts the sample to individuals aged 60 and above and their
families. After excluding missing values, a final sample of 33,435 valid
observations is obtained.

3.2 Variable

The core explanatory variable in this study is a binary indicator of
whether city ¢ implemented the LTCI pilot program in year t. The
study selects the 15 cities in the initial batch of pilots as the treatment
group. However, since the CHARLS database does not include data for
respondents from Nantong, Changchun, and Shihezi, the treatment
group is limited. Therefore, the 12 pilot cities, excluding these three,
are defined as the experimental group, while all non-pilot cities
covered by CHARLS serve as the control group. If individual i resides
in a city c that has implemented the pilot program in year t, the
indicator is assigned a value of 1; otherwise, it is assigned a value of 0.

The dependent variable is the income of the senior household. To
control for the effect of household size on income, per capita
household income is calculated based on survey data to more
accurately measure the household’s economic situation. Given that
taking the natural logarithm of income may result in negative values
or sample loss, as per the study by Liu and Ma (45), this study uses the
raw income values directly for analysis. Additionally, to account for
fluctuations in price levels, household income is deflated using the
Consumer Price Index (CPI) with 2011 as the base year, ensuring
comparability of data across different periods. Furthermore, to
minimize the influence of extreme values on the estimates, a 1%
two-tailed winsorization is applied to the household income variable,
and observations with missing values are excluded to improve the
robustness and representativeness of the data.

Other factors that may affect senior household income are also
controlled, including individual characteristics of the senior
(residence, gender, age, education level, ethnicity, pension insurance,
medical insurance, and chronic illness status) and family
characteristics (marital status and household size). Time fixed effects
and city fixed effects are also included to control for macroeconomic
factors and regional differences that may influence the results.
Descriptive statistics for the variables are presented in Table 1.

3.3 Model specification

In the field of economic and social research, the DID method has
been widely applied to policy effect evaluations. The basic idea is to
treat policy pilot programs as a form of exogenous “quasi-natural
experiment.” The implementation of LTCI policies may generate pre-
and post-differences in the pilot areas, or create differences between
pilot and non-pilot areas at the same point in time. By utilizing these
two types of differences in regression analysis, the net effect of LTCI
policies on household income can be effectively identified. Therefore,
this study treats the LTCI pilot policy as a quasi-natural experiment
and applies the DID method to assess its implementation effects. The
baseline regression model is specified as follows:

Income;; =ag+ BILTCI + BoControlsicy +7c + O + Eigy (1)
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Where: Subscripts i, ¢, and ¢ represent individual, city, and time,
respectively. Income;,, is the dependent variable, indicating the
income level of household i in city ¢ in year t. LTCI is the core
independent variable, representing whether city ¢ implemented the
LTCI pilot in year ¢, and it represents the interaction term between the
treatment group city dummy variable and the pre- and post-pilot
LTCI policy dummy variable. Controls;.; represents individual and
household-level control variables. y, and J; are city fixed effects and
time fixed effects, respectively. ;. is the random error term. Robust
standard errors are used, with clustering at the individual level.

The validity of the estimation in Equation 1 relies on the assumption
of parallel trends, meaning that in the absence of policy intervention,
the trends in the dependent variable for both the treatment and control
groups should be parallel. To test this assumption, this study adopts the
event study approach from Beck et al. (46) and examines the dynamic
effects of the pilot policy. The dynamic effect analysis model is shown
in Equation 2:

2020
Incomeicy =ag+ Y FLTCIy + BoControlsiyy +y. + 6 +&ier (2)
£=2011

Where f; represents the estimated values corresponding to the
years 2011-2020. The definitions of other variables remain the same
asin Equation 1.

To address potential bias in the DID estimation arising from other
policy interventions, this study employs a triple difference-in-differences
(DDD) approach to more accurately estimate the net effect of the LTCI
policy. Building on the DID framework, this study introduces control
and treatment groups that were not affected by the LTCI policy. By
comparing the effects of the policy impact group with the control group,
and subtracting the effects from groups that were not influenced by the
policy, the net effect of LTCI can be derived. This approach effectively
controls for heterogeneity across cities and individuals, enhancing the
precision of the estimates. The DDD model is shown in Equation 3:

Income; =g+ fLDDDy + frControlsis + 7y + 0y + iy 3)

The third interaction term (DDD: Treat x Post x Insurance) is used
to capture the heterogeneity of policy implementation conditions. The
Insurance variable indicates whether the individual meets the eligibility
criteria for LTCI. For example, in some regions (e.g., Chengde and
Qiqihar), the target group only includes individuals covered by
employee health insurance, while in other regions (e.g., Changchun
and Qingdao), it includes both employees covered by employee health
insurance and urban residents covered by urban residents” health
insurance. In still other areas (e.g., Shanghai and Jingmen), both
employee health insurance and rural-urban residents’ health insurance
beneficiaries are included. Given the differences in insurance eligibility
requirements across regions, this study constructs a triple difference
interaction term based on regional eligibility conditions to accurately
identify the policy responses of different insured groups. This approach
helps avoid systematic bias in traditional DID methods, providing
policy effect estimates with greater external validity.

In the study of income inequality, macro-level group inequality is
typically measured by indicators such as the concentration index (47)
and the Gini coefficient (48), which are suitable for assessing overall
income inequality at the national or regional level. In contrast,
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TABLE 1 Variable definitions and descriptive statistics.

Variable type Variable name Variable definition

and assignment

Per Capita Household 1.04 1.424 0 23.09
Dependent Variable income Income Adjusted for CPI (in

Ten Thousand Yuan)
Core explanatory did Implementation of the LTCI 0.045 0.206 0 1
1

variable pilot x year

Respondent’s residence 0.584 0.493 0 1
Control variables residence

(Urban = 0, Rural = 1)

Respondent’s gender
gender 0.493 0.5 0 1
(Female = 0, Male = 1)

Respondent’s actual age at 68.905 6.953 60 120
age
§ the time of the survey

Respondent’s education
(Below Primary = 1,
education 1.81 1.007 1 4
Primary = 2, Secondary = 3,

High School and Above = 4)

Ethnicity of Respondents
ethnicity 0.934 0.248 0 1
(Non-Han =0, Han = 1)

Respondent’s pension
insurance status (No pension
pension 0.845 0.362 0 1
insurance = 0, Any pension

insurance = 1)

Respondent’s health
insurance status (No health
health insurance 0.949 0.221 0 1
insurance = 0, Any health

insurance = 1)

Whether the respondent has
chronic disease chronic diseases (No = 0, 0.827 0.378 0 1
Yes=1)

Respondent’s marital status
marital status (Not married = 0, 0.807 0.394 0 1
Married = 1)

Number of family members
household size 2.86 1.613 1 16
of the respondent

micro-level individual inequality focuses more on income disparities Based on Equation 4, the average income relative deprivation
within groups, and the Kakwani relative deprivation index (49)  indexRD ( y,y,-) for the i-th individual is shown in Equation 5:
effectively quantifies income differences between individuals, making it
particularly suitable for analyzing income inequality at the household RD ( Vi ) = L(,ﬁ Xt +nt x )’i) (5)
level. Based on the theory of relative deprivation, individuals with lower npy \ Y0
incomes experience greater deprivation and higher levels of income
inequality. This study draws on the work of Fukushige et al. (50) and Where g, is the mean income of all samples in the reference
Turguttopbas (51), using the Kakwani relative deprivation index to  group Y,n" is the number of older individuals in the reference group
measure income inequality among households. Let Y represent the Y whose income exceeds y;, and y; is the mean income of older
reference group, with a sample size of n, and the total income  individuals in the reference group Y whose income exceeds y;.
distribution vector is sorted as y=(y1,¥2,¥3>Vn-1>Vn)> where
¥1<y2 £ y3< y,-1 < yy . Therefore, compared to the j-th individual,
the relative deprivation index RD ( y j,y,-) of the i-th individual is 4 Results
expressed as:

4.1 Baseline regression

yi—yiif yj>yi

RD(3j1)= 0if yj<yi

(4) Table 2 presents the baseline regression results for the impact of
the LTCI pilot policy on the income of older households. Model 1
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TABLE 2 Baseline regression results.

Variable Modell Model2 Model3 Model 4
0.5415%%* 0.4094%** 0.3779%%* 0.1556%**
did
(0.0327) (0.0307) (0.0305) (0.0476)
—0.1570%** —0.1612%#%* —0.1037%#%*
gender
(0.0150) (0.0151) (0.0183)
—0.86117%** —0.85897##* —0.7529%3#*
residence
(0.0156) (0.0155) (0.0269)
—0.0016 —0.0033%#%* —0.0079%%**
age
(0.0010) (0.0011) (0.0014)
0.42847%%* 0.4193%#** 0.3267%#%*
education
(0.0076) (0.0075) (0.0110)
—0.1075%** —0.1325%%* —0.1667%%*
ethnicity
(0.0280) (0.0279) (0.0478)
0.3375%%* 0.3215%** 0.2126%%*
pension
(0.0179) (0.0178) (0.0175)
health 0.11627%%% 0.1208%*% 0.1156%**
insurance (0.0372) (0.0370) (0.0297)
0.0271 0.0161 0.0122
chronic disease
(0.0186) (0.0185) (0.0199)
0.13347%%* 0.08627%#*
marital status
(0.0204) (0.0237)
—0.0900%%** —0.0558%#%**
household size
(0.0046) (0.0042)
1.0494%#* 0.7003%** 1.0238%#3* 1.4863%%*
_cons
(0.0074) (0.0837) (0.0919) (0.1170)
time-fixed No No No
Yes
effects
regional-fixed No No No
Yes
effects
N 42,163 33,436 33,435 33,435
adj. R? 0.0064 0.2356 0.2446 0.3464

Standard errors in parentheses.
#p < 0.1, ¥¥p < 0.05, **¥p < 0.01.

includes only the core explanatory variables, and the interaction term
coeflicient is positive and significant. Models 2 and 3 further add
individual characteristics of the older population and household
characteristics, with the interaction term coefficient remaining
significant, indicating robust results. Model 4 incorporates time and
regional fixed effects, with the interaction term coefficient of 0.1556
being significant at the 1% level, suggesting that the LTCI pilot policy
effectively increased the income level of older households, supporting
Hypothesis 1.

4.2 Robustness checks

To ensure the robustness of the research findings, multiple
methods were employed for robustness checks, including parallel

trend tests, placebo tests, propensity score matching
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difference-in-differences (PSM-DID), exclusion of key pilot
provinces, triple difference (DDD), and alternative dependent
variables.

4.2.1 Parallel trend test

A core assumption of the DID method is that the experimental
and control groups exhibit the same trends prior to the policy
implementation, known as the parallel trends assumption. To test
this assumption, event study analysis was conducted to examine
the dynamic changes in income levels of older households before
and after the LTCI pilot implementation. The results shown in
Figure 2 indicate that prior to the pilot (in 2011, 2013, and 2015),
the LTCI pilot variable did not have a significant impact, with the
regression coeflicients close to zero and confidence intervals
including zero. This suggests that the income change trends of the
experimental and control groups were consistent before the policy
implementation. However, after the pilot (in 2018 and 2020), the
DID coeflicient was significantly positive, indicating that the LTCI
implementation led to an increase in the income levels of older
households. This result supports the parallel trends assumption
and provides

strong evidence for the validity of the

baseline regression.

4.2.2 Placebo test

To further validate the robustness of the policy effect and
eliminate the potential interference of unobserved factors, a placebo
test was conducted. Specifically, 12 cities were randomly selected
from the 126 cities to serve as placebo pilot cities, while the remaining
cities were treated as the control group. A regression analysis was
conducted on this randomly assigned treatment group to examine
whether the randomly set policy pilots had a significant effect on
income levels. Figure 3 displays the kernel density distribution of the
regression coefficients from 500 random samples, as well as the
scatter distribution of p-values. The results show that the mean
estimated coefficient for the randomly assigned treatment group is
close to zero, and most of the p-values are greater than 0.1, indicating
no statistical significance. This suggests that the randomly set policy
pilots did not have a systematic impact on the income levels of older
households, further supporting the robustness of the baseline
regression results.

4.2.3 PSM-DID

Due to potential systematic differences in economic development
levels, medical resource distribution, and other factors between the
pilot and non-pilot regions, which may lead to selection bias, this
study employs the PSM-DID method for robustness testing. The
propensity score matching method is used to select non-pilot regions
with similar socio-economic characteristics to the pilot regions as the
control group. Matching methods include nearest-neighbor matching
(1:4) and local linear regression matching. After matching, a DID
regression is conducted. The results from Models 1 and 2 in Table 3
show that the DID coefficient for the LTCI pilot remains significantly
positive, further confirming the policy’s positive impact on the income
of older adults.

4.2 .4 Excluding key pilot provinces

Considering that Jilin and Shandong provinces are key pilot areas
for LTCI in China, they may have unique characteristics in terms of
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estimated coefficient
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policy implementation, funding investment, and coverage, which
could affect the balance of the estimation results. To address this, this
study excludes samples from these two provinces and re-conducts the
regression analysis. The results from Model 3 in Table 3 show that
even after excluding Jilin and Shandong, the DID coefficient for the
LTCI pilot remains significantly positive, consistent with the baseline
regression results. This suggests that the research conclusions are not
and have

influenced by individual key provinces strong

external validity.
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4.2.5 Triple difference (DDD)

To exclude the potential impact of policies other than LTCI on the
income of older households and avoid interference with the baseline
regression results, this study further constructs a triple difference
(DDD) model based on the DID model. Since LTCI only applies to
insured individuals, this study groups respondents based on their
insurance status to create new “treatment” and “control” groups.
Non-insured individuals are unable to benefit from LTCI, and their
income changes are primarily influenced by other policies or external
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TABLE 3 Robustness tests: PSM-DID, excluding key provinces, triple difference method, and alternative outcome variables.

Variable Model 1 Model 2 Model 3 Model 4 Model 5
PSM-DID Excluding key DDD Replacing
provinces dependent variable

) 0.14527%%* 0.1314%* 0.1096** 0.0696%*%*

a (0.0471) (0.0699) (0.0489) (0.0213)
0.15977#%%*
DDD
(0.0479)
control variables Yes Yes Yes Yes Yes
1.5551%%* 1.7589%#* 1.5060%** 1.4971%%* 0.9186%%**

o (0.1270) (0.2182) (0.1195) (0.1168) (0.0519)
time-fixed effects Yes Yes Yes Yes Yes
regional-fixed effects Yes Yes Yes Yes Yes
N 31,604 14,377 29,664 33,435 33,435
adj. R* 0.3491 0.3692 0.3489 0.3469 0.4093

Standard errors in parentheses.
#p < 0.1, #p < 0.05, #**p < 0.01.

factors. Therefore, by comparing the income differences between the
original treatment and control groups (which reflect both LTCI and
other policy effects) and the new treatment and control groups (which
only reflect other policy effects), the net impact of LTCI can
be effectively identified. The regression results from Model 4 in Table 3
show that, after controlling for other policy factors, the LTCI pilot still
has a significant positive impact on older household income levels,
further validating the robustness of the policy effect.

4.2.6 Replacing the dependent variable

To address the right-skewness of the income distribution, the
inverse hyperbolic sine (IHS) transformation is applied to the income
variable, while avoiding the issues that may arise from handling zero
values with a logarithmic transformation. The IHS transformation is
a smooth, non-linear transformation that approximates the
the
characteristics of the data, improving the robustness of the estimation,

logarithmic transformation while preserving original
and ensuring the comparability of regression results. Additionally, this
method balances the variable scale without losing zero-income
samples, reducing the influence of extreme values on the regression
coefficients and thus enhancing the stability and explanatory power of
the model. However, since the coefficient interpretation of the THS
transformation is less intuitive than that of a logarithmic
transformation, and its non-linear nature may affect the economic
meaning of the baseline regression, this study still uses the raw income
values in the baseline regression and introduces the IHS transformation
only in the robustness checks to validate the stability of the results. The
results from Model 5 in Table 3 show that after replacing the income
measure, LTCI still significantly improves older household income,

confirming the robustness of the research conclusions.

4.3 Mechanism analysis
To explore the specific mechanisms through which LTCI

affects older household income, this study introduces employment
of older adults and their offspring as potential mediating variables.

Frontiers in Public Health

The employment variable for older adults is based on the survey
question, “Did you work for more than one hour last week?” If the
response is “yes,” it is considered employment, and the value is
assigned as 1; if the response is “no,” the value is assigned as 0.
Regarding offspring employment, this study measures the
proportion of employed children within a family relative to the
total number of children, as this proportion reflects the impact of
offspring labor force participation on the family’s economy, thus
revealing the potential pathways through which LTCI affects
household income.

Table 4, Models 1-2 and Models 3-4, test the mediating role of
offspring employment and older adult employment between LTCI
policies and older household income. The results indicate that LTCI
increases older household income by improving both offspring and
older adult employment.

The Bootstrap method is used to test the significance of the
mediation effect. If the Bootstrap confidence interval for the indirect
effect does not include 0, it indicates that the effect is significant. The
results in Table 5 show that the indirect effects of offspring
employment (95% CI: 0.012, 0.033) and older adult employment (95%
CI: 0.002, 0.022) are both significant. This suggests that LTCI can
increase older household income by improving both offspring and
older adult employment, which is consistent with the previous findings.

4.4 Heterogeneity analysis

Due to the inherent heterogeneity within the older adult
population, the impact of LTCI on household income may vary
depending on the characteristics of the group. Table 6 presents the
heterogeneous effects of LTCI on older household income. The results
indicate that the policy has a significant positive effect on groups with
more than two children (Model 2) and on older adults under 75 years
old (Model 4). However, the impact is not significant for groups with
fewer children (Model 1) or for older adults aged 75 and above (Model
3). This suggests that the income effect of LTCI differs significantly
across different older adult groups.
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TABLE 4 Mechanism test.

Variable Model 1 Model 2 Model 3 Model 4
Employment of children Income Employment of older Income
adults
0.1471%%* 0.0997* 0.0625%#* 0.0731
did
(0.0098) (0.0540) (0.0196) (0.0830)
0.1573%%*
employment of children
(0.0401)
0.3157%**
employment of older adults
(0.0303)
control variables Yes Yes Yes Yes
0.6785%%** 1.4205%** 0.6315%%** 1.4095%**
_cons
(0.0192) (0.1284) (0.0300) (0.1398)
time-fixed effects Yes Yes Yes Yes
regional-fixed effects Yes Yes Yes Yes
N 33,211 29,037 26,439 24,135
adj. R 0.0631 0.3487 0.1345 0.3342

Standard errors in parentheses.
#p < 0.1, ¥¥*p < 0.05, #*¥p < 0.01.

TABLE 5 Mediation effect test based on the bootstrap method.

Mediator variable Effect type Coefficient SE 95% conf. interval
Direct effect 0.100 0.064 —0.025 0.225
employment of children
Indirect effect 0.022 0.005 0.012 0.033
Direct effect 0.073 0.079 —0.821 0.228
employment of older adults
Indirect effect 0.012 0.005 0.002 0.022

TABLE 6 Heterogeneity analysis.

Variable Model 1 Model 2 Model 3 Model 4
Child<2 Child>2 Age>75 Age<75
) 0.0554 0.1254%%* 0.0836 0.1701%**
au (0.1610) (0.0481) (0.0808) (0.0598)
control variables Yes Yes Yes Yes
2.2803%*%* 10269 0.0407 2.5974% %%
_cons
(0.4330) (0.1169) (0.2690) (0.1775)
time-fixed effects Yes Yes Yes Yes
regional-fixed effects Yes Yes Yes Yes
N 4,092 29,340 10,038 23,397
adj. R 0.4011 0.2896 0.4141 0.3318
Standard errors in parentheses.
#p < 0.1, ¥*p < 0.05, ***p < 0.01.
4.5 Further analysis models control for time fixed effects and regional fixed effects. In the

regression results using the Kakwani index (Models 1-2), the

Table 7 presents the estimated results of LTCI on income  coefficient of the core explanatory variable DID is —0.0577 (p < 0.01)
inequality among older households, measured using both the Kakwani ~ and —0.0622 (p <0.01), respectively. After adding the control
index and the Yizhaki index. Four models are constructed to ensure  variables, the DID coefficient remains statistically significant. In the
the robustness of the results. Models 1 and 3 do not include control ~ regression results using the Yizhaki index (Models 3-4), the DID
variables, while Models 2 and 4 incorporate control variables. All  coefficients are —0.0545 (p < 0.05) and —0.0432 (p < 0.1), also showing
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TABLE 7 Impact of LTCI on income inequality.

Variable Model 1 Model 2 Model 3 Model 4
Kakwani Yizhaki
) —0.0577%#%%* —0.0622%** —0.0545%%* —0.0432%*
au (0.0170) (0.0196) (0.0219) (0.0232)
control variables No Yes No Yes
0.7555%%% 0.7050%%* 0.7050%%%* 0.6964***
_cons
(0.0026) (0.0320) (0.0033) (0.0398)
time-fixed effects Yes Yes Yes Yes
regional-fixed effects Yes Yes Yes Yes
N 42,163 33,435 42,163 33,435
adj. R 0.4129 0.4663 0.3422 0.3843

Standard errors in parentheses.
#p < 0.1, ¥*p < 0.05, ¥**p < 0.01.

a negative impact. Additionally, the inclusion of control variables
enhances the explanatory power of the models. The adjusted R? in
Models 2 and 4 increased from 0.4129 to 0.4663 and from 0.3422 to
0.3843, respectively, indicating that the inclusion of control variables
improves the model’s fit and strengthens the robustness of the
estimated results.

5 Discussion

This study, based on the CHARLS 2011-2020 panel data, employs
a DID approach to evaluate the impact of LTCI pilot policies on the
income of older households. It further explores the policy’s
mechanisms, heterogeneity across groups, and potential effects on
income inequality within these households. The findings are as follows:

First, the LTCI pilot policy significantly improved the income
levels of older households. The baseline regression analysis indicates
that the income-enhancing effect of this policy remains robust across
multiple model specifications. This finding is consistent with existing
research, which suggests that LTCI improves family economic
conditions and enhances quality of life (52, 53). This study further
confirms the positive role of social security policies in enhancing
individual welfare and extends the understanding of LTCI’s economic
impact. The robustness tests show that after controlling for selection
bias, and unobserved factors, the results remain consistent, confirming
the causal effect of LTCI on older households’ income. Compared to
existing studies, this research not only provides a more rigorous causal
identification strategy but also expands the analysis of LTCI’s
economic consequences, offering more targeted empirical support for
policymakers aiming to optimize the social security system.
Additionally, it deepens the research framework regarding the impact
of social security policies on household economic behavior and
income distribution.

Second, the positive impact of LTCI on the income of older
households primarily occurs through promoting employment among
older individuals and enhancing the employment participation of
their offspring. The mechanism analysis shows that LTCI alleviates
labor supply restrictions caused by health issues, allowing some labor-
capable older individuals to re-enter the labor market or delay their
exit, directly increasing household income. Moreover, the policy

Frontiers in Public Health

effectively reduces the pressure on offspring to exit or decrease their
labor market participation due to caregiving responsibilities, enabling
them to focus more on career development and further increasing
overall household income. This result not only extends research on the
impact of social security policies on household economic behavior but
also deepens the understanding of LTCT’s role in the labor market. The
findings align with international studies. For example, Xu and Zweifel
(54) and Wang and Liu (55) found that LTCI in China effectively
reduced the informal caregiving responsibilities borne by offspring,
thereby promoting their participation in the labor market. Coe et al.
(56) found that LTCI improved employment levels of offspring in the
U.S., and Sugawara and Nakamura (57) confirmed the positive effect
of LTCI on female employment in Japan. This study’s mechanism
analysis further verified the robustness of the mediating effect through
the Bootstrap method, ensuring the reliability of the conclusions.
However, unlike existing studies, this research focuses on the context
of China’s older adult care system, revealing that LTCI not only
enhances offspring employment but also optimizes household
resource allocation by encouraging older individuals' labor
participation, thereby boosting overall income. This finding deepens
the theoretical framework for understanding the impact of social
security policies on the labor market and household economy and
provides a new perspective on the economic consequences of LTCI in
different institutional environments.

Third, the impact of LTCI on household income among older
families demonstrates significant heterogeneity, reflecting the crucial
roles of family support and age structure in shaping policy effects. The
study finds that the income-enhancing effect of LTCI is more
pronounced in households with multiple children (more than 2
children) and among younger older adults (under 75 years old) than in
households with fewer children or those with older adults at advanced
ages, where the effect is weaker or even insignificant. This heterogeneity
highlights the importance of family caregiving resources, labor
capacity, and health capital of older adults in the mechanism through
which LTCI affects household income. Evidence from European
countries indicates that informal caregiving significantly constrains
caregivers' labor market participation, particularly when the duration
and intensity of care are substantial (58). From the perspective of
family support, the distribution of caregiving responsibilities within
families generally follows specific kinship obligations, with distinct
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divisions of informal care among different family members (59). This
suggests that in situations with high caregiving demands, families with
multiple members are better able to share caregiving responsibilities,
thereby reducing the burden on any single member. This redistribution
allows greater labor market participation and enhances overall
household income. In contrast, for families with fewer children,
especially low- or no-child households, even with partial support from
LTCI, substantial residual caregiving needs remain, constraining the
employment opportunities of adult children.

From the perspective of age structure, younger older adults (under
75) generally possess stronger labor capacity and health capital.
Existing research shows that the formal care support provided by
LTCI not only alleviates the informal caregiving burden on family
members but also improves the health status of older adults (60),
thereby reducing health-related constraints on labor supply and
increasing household income. There is a significant negative
correlation between the health status of older adults and their labor
market participation (61). For older adults aged 75 and above,
however, limited health status often restricts their capacity to re-enter
the labor force, even with LTCI support. Moreover, this age group
typically faces higher medical expenditure pressures (62), which can
offset the cost savings from reduced caregiving burdens, thereby
weakening the positive income effect of LTCI. These findings align
with international evidence. For instance, Fu et al. (63) found that
LTCI promotes labor market participation among family members but
has limited impact on older adults themselves. This analysis
underscores the structural differences in the income effects of LTCI
across various family structures. Therefore, policymakers should
optimize the delivery model of LTCI to strengthen its economic
support for older adults in high-age brackets and for families with
fewer children.

Fourth, LTCI plays a positive role in reducing income inequality
among older households. Regression analysis shows that, whether
using the Kakwani or Yizhaki index, the LTCI pilot policy significantly
reduced income disparities within older households. This finding
suggests that LTCI, as a social security policy, not only improves the
overall income level of the older population but also serves a
redistributive function. Existing research has primarily focused on the
impact of LTCI on health inequality. For instance, Ke and Sun (64)
evaluated the impact of LTCI on health inequality, finding that the
policy effectively reduced health disparities within the older
population. This study, however, adopts an economic perspective and
further reveals LTCI’s unique role in income redistribution in the
context of China, enriching research on LTCIs social effects.
Policymakers should further optimize the LTCI supply mechanism to
enhance support for low-income older adults. Expanding the coverage
of LTCI services for low-income families, increasing subsidies for
middle- and low-income groups, and improving the balanced
allocation of community caregiving resources will further reduce
income disparities within the older population, thereby achieving
more inclusive social security goals.

This study contributes to the existing literature in the following
ways: First, by employing the CHARLS 2011-2020 panel data and
DID method, this research rigorously identifies the causal effect of
LTCI pilot policies on older households’ income. Unlike previous
studies that mainly focus on LTCI’s impact on health and well-being,
this study expands the understanding of LTCIs economic
mechanisms, revealing how it enhances household income by
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promoting employment among older individuals and their offspring,
and ensures the reliability of its conclusions through robustness tests.
Second, this study deepens the research on LTCIs income
redistribution effects. While existing studies have focused on LTCT’s
impact on health inequality, discussions on income redistribution
have been relatively limited. By quantifying the effect of LTCI on
income inequality within older households using the Kakwani and
Yizhaki indices, this study finds that LTCI not only enhances overall
income levels but also effectively reduces income disparities, providing
new evidence for the fairness of social security policies. Third, the
study reveals the heterogeneous effects of LTCI, expanding the
research perspective on social security policies’ impact on household
economic behavior. The results indicate that LTCI’s effect on income
is more significant in multi-child households and younger older
adults, while its impact is weaker in households with fewer children
or older adults. This finding goes beyond existing studies that only
focus on labor market impacts and highlights the key roles of offspring
number and age structure in policy effects, offering empirical support
for the precise optimization of LTCI.

While this study provides important findings regarding the
economic effects of LTCI, it has the following limitations: First, the
heterogeneity of policies is not fully considered. This study did not
detail the differences in the implementation intensity, benefit levels,
and supporting measures of LTCI pilots in different regions, which
may affect the accurate evaluation of policy effects. Future research
could incorporate policy text analysis or regional heterogeneity
modeling to identify the differentiated impact of LTCI. Second, the
long-term effects require further exploration. Due to data limitations,
this study mainly focuses on the short- and medium-term effects of
LTCI and does not capture its long-term economic effects. Future
studies could use data with a longer time span or follow-up surveys to
analyze the cumulative impact of the policy on household income,
labor market participation, and income distribution. Third, the
measurement of the policy’s mechanism is still limited. While this
study confirms that LTCI increases household income by promoting
employment among older individuals and their offspring, there is a
lack of detailed analysis of specific pathways such as employment
structure, working hours adjustments, and income optimization.
Future research could introduce more refined indicators to
comprehensively reveal the policy’s mechanism.

6 Conclusion

This study, based on the CHARLS 2011-2020 panel data and
employing a DID method, evaluates the impact of LTCI pilot policies
on the income of older households. The study finds that LTCI
significantly increases household income and reduces income
inequality within households by promoting employment among older
individuals and their offspring, demonstrating its redistributive
potential. Moreover, the policy effects exhibit significant heterogeneity,
particularly in multi-child households and younger older adults. The
study provides valuable insights for policymakers, suggesting the
optimization of LTCI policies based on different family characteristics,
such as providing flexible employment support for older adults and
reducing the caregiving burden on low- or no-child households.
Future research should explore the long-term effects and mechanisms
of LTCI, especially its deep impacts on employment types, working
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hours adjustments, and income structure optimization, to refine
policy design and implementation.

Data availability statement

Publicly available datasets were analyzed in this study. This data
can be found at: http://charls.pku.edu.cn/en/.

Author contributions

ZL: Writing - original draft, Writing — review & editing. LZ:
Writing - review & editing, Writing - original draft. HX: Writing -
review & editing, Writing — original draft.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

References

1. Zhang J. A survey on income inequality in China. J Econ Lit. (2021) 59:1191-239.
doi: 10.1257/j¢l.20201495

2. Ruhana F, Nasution MS, Susniwan A, Sutiapermana A. Combating poverty and
social inequality in 2023 a global imperative for equitable development and social
justice. Int ] Sci Soc. (2024) 6:899-912.

3. National Bureau of Statistics of China. (2024). Data query platform. National
Data. Available online at: https://data.stats.gov.cn/easyquery.htm?cn=C01&zb=
A0303&sj=2024 (Accessed May 8, 2025)

4. Gao L. (2024). Actively responding to population aging: China will deepen the reform
and development of elderly care services in the new era. The state Council of the People's
Republic of China. Available online at: https://www.gov.cn/zhengce/202411/
content_6985715.htm (Accessed May 8, 2025)

5. Ning J, Chen H, Li M. Does income matter for the policy effect of public long-term
care insurance on informal care use in China? A quasi-experimental study. J Health Serv
Res Policy. (2024) 29:248-56. doi: 10.1177/13558196241252394

6. Choi JW, Park EC, Lee SG, Park S, Ryu HG, Kim TH. Does long-term care
insurance reduce the burden of medical costs? A retrospective elderly cohort study.
Geriatr Gerontol Int. (2018) 18:1641-6. doi: 10.1111/ggi.13536

7. Feng J, Wang Z, Yu Y. Does long-term care insurance reduce hospital utilization
and medical expenditures? Evidence from China. Soc Sci Med. (2020) 258:113081. doi:
10.1016/j.socscimed.2020.113081

8. Tomata Y, Watanabe T, Sugiyama K, Zhang S, Sugawara Y, Tsuji L. Effects of a
community-based program for oral health and nutrition on cost-effectiveness by
preventing disability in Japanese frail elderly: a quasi-experimental study using
propensity score matching. J Am Med Dir Assoc. (2017) 18:678-85. doi: 10.1016/j.jamda.
2017.02.014

9. Lee TW, Yim ES, Choi HS, Chung J. Day care vs home care: effects on functional
health outcomes among long-term care beneficiaries with dementia in Korea. Int J
Geriatr Psychiatry. (2019) 34:97-105. doi: 10.1002/gps.4992

10. Song EH, Moon YS, Park JH, Joo BE, Han HS, Lee CN, et al. Current status of
public long-term care insurance services and future perspective: a questionnaire survey
and National Health Insurance Service data of South Korea. ] Korean Neurol Assoc.
(2024) 42:1-12. doi: 10.17340/jkna.2023.0100

11. Sohn M, O'Campo P, Muntaner C, Chung H, Choi M. Has the long-term care
insurance resolved disparities in mortality for older Koreans? Examination of service
type and income level. Soc Sci Med. (2020) 247:112812. doi: 10.1016/j.socscimed.2020.
112812

12. Deng X, Liao J, Peng R, Chen J. The impact of long-term care insurance on medical
utilization and expenditures: evidence from Jingmen, China. Int ] Environ Res Public
Health. (2022) 19:12275. doi: 10.3390/ijerph191912275

13. Dushi I, Tams HM, Trenkamp B. The importance of social security benefits to the
income of the aged population. Soc Secur Bull. (2017) 77:1-12.

Frontiers in Public Health

12

10.3389/fpubh.2025.1606448

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The authors declare that no Gen Al was used in the creation of
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the reviewers.
Any product that may be evaluated in this article, or claim that may
be made by its manufacturer, is not guaranteed or endorsed by
the publisher.

14. Yu LR, Li XY. The effects of social security expenditure on reducing income
inequality and rural poverty in China. J Integr Agric. (2021) 20:1060-7. doi:
10.1016/S2095-3119(20)63404-9

15. Capéau B, Decoster A, De Rock B, Vanderkelen J. Did Belgium withstand the
storm of rising inequalities? Income inequality in Belgium, 1985-2020. Fisc Stud. (2024)
45:285-308. doi: 10.1111/1475-5890.12383

16. Le Garrec G. Social security, income inequality and growth. J Pension Econ
Finance. (2012) 11:53-70. doi: 10.1017/51474747211000229

17. Chetty R, Friedman JN, Leth-Petersen S, Nielsen TH, Olsen T. Active vs. passive
decisions and crowd-out in retirement savings accounts: evidence from Denmark. Q J
Econ. (2014) 129:1141-219. doi: 10.1093/gje/qju013

18. Kaymak B, Poschke M. The evolution of wealth inequality over half a century: the
role of taxes, transfers and technology. J Mon Econ. (2016) 77:1-25. doi:
10.1016/j.jmoneco.2015.10.004

19. Feldstein M, Liebman JB. Social security In: A] Auerbach and M Feldstein editors.
Handbook of public economics. Elsevier. (2002) 4:2245-324.

20. Carroll CD. Buffer-stock saving and the life cycle/permanent income hypothesis.
Q] Econ. (1997) 112:1-55. doi: 10.1162/003355397555109

21. Aidoo-Mensah D. Savings and income relationships among households: a review
of the literature. Agric Soc Econ J. (2018) 18:133-43. doi: 10.21776/ub.agrise.2018.018.3.6

22. Kimball MS. Precautionary saving in the small and in the large. NBER Working
Paper No. 2848. Cambridge, MA: National Bureau of Economic Research. (1989).

23. Carroll CD. Precautionary saving and the marginal propensity to consume out of
permanent income. ] Monetr Econ. (2009) 56:780-90. doi: 10.1016/j.jmoneco.2009.06.016

24. Chroni E. (2013). Financial development and economic growth: An empirical
analysis. [Master’s thesis]. Thessaloniki: University of Macedonia, Interdepartmental
Program of Postgraduate Studies in Economic Science. Available from: http://dspace.lib.
uom.gr/handle/2159/15538

25.Liu X, Wang Z, Zhao J]. The impact of basic medical insurance on
household financial asset allocation. Financ Res Lett. (2025) 79:107192. doi:
10.1016/j.fr1.2025.107192

26. Heckman J. Shadow prices, market wages, and labor supply. Econometrica. (1974)
42:679-94. doi: 10.2307/1913937

27. French E. The effects of health, wealth, and wages on labour supply and retirement
behaviour. Rev Econ Stud. (2005) 72:395-427. doi: 10.1111/j.1467-937X.2005.00337.x

28.Grossman M. On the concept of health capital and the demand for health In:
M Grossman editor. Determinants of health: an economic perspective. New York,
NY: Columbia University Press. (2017) 6-41.

29. Autor DH, Dorn D, Hanson GH. The China shock: learning from labor-market
adjustment to large changes in trade. Annu Rev Econ. (2016) 8:205-40. doi:
10.1146/annurev-economics-080315-015041

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1606448
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://charls.pku.edu.cn/en/
https://doi.org/10.1257/jel.20201495
https://data.stats.gov.cn/easyquery.htm?cn=C01&zb=A0303&sj=2024
https://data.stats.gov.cn/easyquery.htm?cn=C01&zb=A0303&sj=2024
https://www.gov.cn/zhengce/202411/content_6985715.htm
https://www.gov.cn/zhengce/202411/content_6985715.htm
https://doi.org/10.1177/13558196241252394
https://doi.org/10.1111/ggi.13536
https://doi.org/10.1016/j.socscimed.2020.113081
https://doi.org/10.1016/j.jamda.2017.02.014
https://doi.org/10.1016/j.jamda.2017.02.014
https://doi.org/10.1002/gps.4992
https://doi.org/10.17340/jkna.2023.0100
https://doi.org/10.1016/j.socscimed.2020.112812
https://doi.org/10.1016/j.socscimed.2020.112812
https://doi.org/10.3390/ijerph191912275
https://doi.org/10.1016/S2095-3119(20)63404-9
https://doi.org/10.1111/1475-5890.12383
https://doi.org/10.1017/S1474747211000229
https://doi.org/10.1093/qje/qju013
https://doi.org/10.1016/j.jmoneco.2015.10.004
https://doi.org/10.1162/003355397555109
https://doi.org/10.21776/ub.agrise.2018.018.3.6
https://doi.org/10.1016/j.jmoneco.2009.06.016
http://dspace.lib.uom.gr/handle/2159/15538
http://dspace.lib.uom.gr/handle/2159/15538
https://doi.org/10.1016/j.frl.2025.107192
https://doi.org/10.2307/1913937
https://doi.org/10.1111/j.1467-937X.2005.00337.x
https://doi.org/10.1146/annurev-economics-080315-015041

Lietal.

30. Coile C, Milligan K, Wise DA (2016) Health capacity to work at older ages.
Evidence from the US NBER Working Paper Series (No 21940)

31. De Nardi M, French E, Jones JB. Why do the elderly save? The role of medical
expenses. J Polit Econ. (2010) 118:39-75.

32.Becker GS. A theory of the allocation of time. Econ J. (1965) 75:493-517. doi:
10.2307/2228949

33. Hochschild A, Machung A. The second shift: Working families and the revolution
at home. New York, NY: Penguin Books. (2012).

34. Lilly MB, Laporte A, Coyte PC. Labor market work and home care's unpaid
caregivers: a systematic review of labor force participation rates, predictors of labor
market withdrawal, and hours of work. Milbank Q. (2007) 85:641-90. doi:
10.1111/j.1468-0009.2007.00504.x

35. Van Houtven CH, Coe NB, Skira MM. The effect of informal care on work and
wages. ] Health Econ. (2013) 32:240-52. doi: 10.1016/j.jhealeco.2012.10.006

36. Kemper P, Komisar HL, Alecxih L. Long-term care over an uncertain future: what
can current retirees expect? Inquiry. (2005) 42:335-50. doi: 10.5034/inquiryjrnl_42.4.335

37. Finkelstein A, McKnight R. What did Medicare do? The initial impact of Medicare
on mortality and out of pocket medical spending. J Public Econ. (2008) 92:1644-68. doi:
10.1016/j.jpubeco.2007.10.005

38. Harriss-White B. India working: Essays on society and economy (No. 8).
Cambridge, UK: Cambridge University Press. (2003).

39. Barr NA. The pension system in Sweden. Report to the Expert Group on Public
Economics. Stockholm, Sweden: Fritzes. (2013).

40.De Nardi M, Fella G, Knoef M, Paz-Pardo G, Van Ooijen R. Family and
government insurance: wage, earnings, and income risks in the Netherlands and the US.
J Public Econ. (2021) 193:104327. doi: 10.1016/j.jpubeco.2020.104327

41. Busch C, Domeij D, Guvenen E, Madera R. Skewed idiosyncratic income risk over
the business cycle: sources and insurance. Am Econ ] Macroecon. (2022) 14:207-42. doi:
10.1257/mac.20190019

42. Munnell AH, Soto M (2005). What replacement rates do households actually
experience in retirement?. Available at SSRN 1150172.

43.Ma D, Yang H. Inclusive insurance development and common prosperity in the
perspective of urban-rural income gap. J Chin Econ Bus Stud. (2025) 23:55-85. doi:
10.1080/14765284.2024.2334554

44. Wen S, Xiao Q, Li ], Li J. The impact of agricultural insurance on urban-rural
income gap: empirical evidence from China. Agriculture. (2023) 13:1950. doi:
10.3390/agriculture13101950

45. Liu S, Ma S. The promotive effects of farmland urban transfer on farmers' income
and quality of life. Chin J Popul Sci. (2025) 39:40-57.

46.Beck T, Levine R, Levkov A. Big bad banks? The winners and losers from bank
deregulation in the United States. J Finance. (2010) 65:1637-67. doi: 10.1111/j.1540-6261.
2010.01589.x

47. Contoyannis P, Hurley J, Walli-Attaei M. When the technical is also normative: a
critical assessment of measuring health inequalities using the concentration index-based
indices. Popul Health Metrics. (2022) 20:21. doi: 10.1186/s12963-022-00299-y

Frontiers in Public Health

13

10.3389/fpubh.2025.1606448

48. Lai D, Huang J, Risser JM, Kapadia AS. Statistical properties of generalized Gini
coefficient with application to health inequality measurement. Soc Indic Res. (2008)
87:249-58. doi: 10.1007/s11205-007-9170-y

49. Kakwani N, Wagstaff A, Van Doorslaer E. Socioeconomic inequalities in health:
measurement, computation, and statistical inference. J Econ. (1997) 77:87-103. doi:
10.1016/S0304-4076(96)01807-6

50. Fukushige M, Ishikawa N, Maekawa S. A modified Kakwani measure for health
inequality. Heal Econ Rev. (2012) 2:1-7. doi: 10.1186/2191-1991-2-10

51. Turguttopbas N. Analysis of the equity of health care financing system in Turkey.
Turk Stud-Econ Finance Polit. (2020) 15:1639-53.

52.Li W, Ke ], Sun E Long-term care insurance and multidimensional poverty of
middle-aged and elderly: evidence from China. Front Public Health. (2023) 11:1100146.
doi: 10.3389/fpubh.2023.1100146

53. Jeon HS. The effects of the implementation of long-term care insurance on the
quality of life trajectory among older adults with disabilities. Korean ] Health Educ
Promot. (2015) 32:97-107. doi: 10.14367/kjhep.2015.32.3.97

54. Xu X, Zweifel P. Bilateral intergenerational moral hazard: empirical evidence from
China. Geneva Pap Risk Insur Issues Pract. (2014) 39:651-67. doi: 10.1057/gpp.2014.28

55. Wang L, Liu J. The impact of long-term care insurance on family care for older
adults: the mediating role of intergenerational financial support. PLoS One. (2024)
19:0299974. doi: 10.1371/journal.pone.0299974

56. Coe NB, Goda GS, Van Houtven CH. Family spillovers and long-term care
insurance. ] Health Econ. (2023) 90:102781. doi: 10.1016/j.jhealeco.2023.102781

57. Sugawara S, Nakamura J. Can formal elderly care stimulate female labor supply?
The Japanese experience. ] Japanese Int Econ. (2014) 34:98-115. doi:
10.1016/j.jjie.2014.05.006

58. Gabriele S, Tanda P, Tediosi F (2011). The impact of long-term care on caregivers'
participation in the labour market. Centre for European Policy Studies.

59.Qureshi H, Simons K. Resources within families: caring for elderly people. In:
J Brannen and G Wilson editors. Give and take in families. London, UK: Routledge
(2023) 117-35.

60. Chen L, Xu X. Effect evaluation of the long-term care insurance (LTCI) system on
the health care of the elderly: a review. ] Multidiscip Healthc. (2020) 13:863-75. doi:
10.2147/JMDH.S270454

61. Opoku K, Domfe G, Adu Boahen E. Determinants of older people labour market
decision in Ghana. ] Econ Stud. (2025) 52:72-87. doi: 10.1108/JES-07-2023-0345

62. De Nardi M, French E, Jones JB, McCauley J. Medical spending of the US elderly.
Fisc Stud. (2016) 37:717-47. doi: 10.1111/j.1475-5890.2016.12106

63.Fu R, Noguchi H, Kawamura A, Takahashi H, Tamiya N. Spillover effect of
Japanese long-term care insurance as an employment promotion policy for family
caregivers. ] Health Econ. (2017) 56:103-12. doi: 10.1016/j.jhealeco.2017.09.011

64. Ke ], Sun F. Long-term care insurance and health inequality: evidence from China.
Int ] Health Plann Manag. (2025) 40:594-606. doi: 10.1002/hpm.3905

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1606448
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.2307/2228949
https://doi.org/10.1111/j.1468-0009.2007.00504.x
https://doi.org/10.1016/j.jhealeco.2012.10.006
https://doi.org/10.5034/inquiryjrnl_42.4.335
https://doi.org/10.1016/j.jpubeco.2007.10.005
https://doi.org/10.1016/j.jpubeco.2020.104327
https://doi.org/10.1257/mac.20190019
https://doi.org/10.1080/14765284.2024.2334554
https://doi.org/10.3390/agriculture13101950
https://doi.org/10.1111/j.1540-6261.2010.01589.x
https://doi.org/10.1111/j.1540-6261.2010.01589.x
https://doi.org/10.1186/s12963-022-00299-y
https://doi.org/10.1007/s11205-007-9170-y
https://doi.org/10.1016/S0304-4076(96)01807-6
https://doi.org/10.1186/2191-1991-2-10
https://doi.org/10.3389/fpubh.2023.1100146
https://doi.org/10.14367/kjhep.2015.32.3.97
https://doi.org/10.1057/gpp.2014.28
https://doi.org/10.1371/journal.pone.0299974
https://doi.org/10.1016/j.jhealeco.2023.102781
https://doi.org/10.1016/j.jjie.2014.05.006
https://doi.org/10.2147/JMDH.S270454
https://doi.org/10.1108/JES-07-2023-0345
https://doi.org/10.1111/j.1475-5890.2016.12106
https://doi.org/10.1016/j.jhealeco.2017.09.011
https://doi.org/10.1002/hpm.3905

	From caregiving burden to income transformation: intergenerational employment effects of long-term care insurance
	1 Introduction
	2 Theoretical mechanism
	3 Methods
	3.1 Data
	3.2 Variable
	3.3 Model specification

	4 Results
	4.1 Baseline regression
	4.2 Robustness checks
	4.2.1 Parallel trend test
	4.2.2 Placebo test
	4.2.3 PSM-DID
	4.2.4 Excluding key pilot provinces
	4.2.5 Triple difference (DDD)
	4.2.6 Replacing the dependent variable
	4.3 Mechanism analysis
	4.4 Heterogeneity analysis
	4.5 Further analysis

	5 Discussion
	6 Conclusion

	References

