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Income inequality and healthcare
utilization of the older
adults-based on a study in three
provinces and six cities in China
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and Administration, Xi‘an Jiaotong University, Xi‘an, China

Purpose: The objective of this study is to gain a more nuanced understanding
of the specific impact of income inequality on the utilization of healthcare
services for older adults. Additionally, the study aims to elucidate the moderating
and mediating roles of public transfer income and psychological health in
this context.

Methods: A systematic examination of the impact of income inequality
on healthcare utilization among older adults was conducted through field
questionnaire surveys in six cities across three major geographical regions
(West, Central, and East). The analysis employed baseline regression, as well as
mediating and moderating effect tests.

Results: First, there is a negative relationship between income inequality and the
use of therapeutic healthcare services (81 = —0.484, P < 0.01) and preventive
healthcare services (8, = —0.576, P < 0.01) by older adults. This relationship
is more pronounced in the low- and medium-income groups as well as in the
western region. The mediating effect of psychological state is significant (83
= —0.331, P < 0.05, B4 = —0.331, P < 0.05). Public transfer income plays a
significant role in regulation. The moderating effect of public transfer income
on therapeutic services was more significant in low-income groups (85 = 0.821,
P < 0.01). The moderating effect of public transfer income on preventive services
was more significant in middle-income groups (8 = 0.833, P < 0.01).

Conclusion: The study clearly demonstrates a significant negative correlation
between income inequality and the utilization of healthcare services by older
adults. Furthermore, the study reveals that this relationship is particularly
pronounced among older adults in low- and medium-income and Western
regions. This detailed analysis of regional and income level heterogeneity is
of particular value in this field of research. Secondly, this study attempts to
integrate the two pivotal dimensions of public transfer income and psychological
state for the first time, elucidating their moderating and mediating roles in
this relationship. The findings indicate that public transfer income serves as a
moderating factor, exerting a notable “reordering effect” on income inequality
and resulting in a “deprivation effect.” Such factors may impede the utilization of
medical services, potentially influencing the psychological state of older adults.

KEYWORDS

older adults, healthcare utilization, income inequality, equity, public transfer

01 frontiersin.org


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2024.1435162
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2024.1435162&domain=pdf&date_stamp=2024-07-24
mailto:zhangchi@lzu.edu.cn
mailto:ypzhou@lzu.edu.cn
https://doi.org/10.3389/fpubh.2024.1435162
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1435162/full
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Chi et al.

Background

Currently, China is implementing a national policy focused
on active aging in conjunction with the objective of promoting
a healthy China. According to data from the seventh national
population census, there are 264.02 million individuals aged 60 and
above in China, which represents 18.70% of the total population.
Of this population, 190.64 million people are aged 65 and above,
accounting for 13.50% of the total population (1). Consequently,
the phenomenon of population aging has been intensifying in
China at this stage. The increasing number of older adults
individuals in China has resulted in a significant healthcare burden
as well as posing a challenge to social and economic development
(2, 3). A report from the China Association for Older Adults
indicates that over 180 million individuals aged 60 or above suffer
from chronic diseases. The provision of healthcare services for
this demographic is thus of paramount importance for individuals,
families, and society (4). Nevertheless, there remain significant
practical issues in China, These include the inequitable allocation of
healthcare resources between urban and rural regions, the financial
strains imposed on healthcare care, and the incomplete hierarchical
diagnosis and treatment system (5, 6).

China is currently engaged in a process of reforming its
distribution system with the objective of promoting common
prosperity in a manner that is people-centered. The issue of
realizing this goal, particularly for older adults, is of great urgency
(7). Since the implementation of reform and opening-up policies,
there has been a notable improvement in the wellbeing of
older adults, with pension income demonstrating consistent and
sustainable growth over the past 19 periods (8). The income of
older adults has not only surpassed the economic growth rate but
also outpaced the income growth of urban residents during the
same period. Consequently, the income gap within this cohort has
become increasingly pronounced as their earnings rise gradually
(9). The income disparity among older adults in China is currently
substantial, with indications that it is increasing. This poses a risk
of deterioration in income distribution for this demographic, which
has become a pressing concern for society (10).

In recent years, the impact of the COVID-19 pandemic has led
to an increase in the health needs of older adults in China. However,
they have also exhibited a tendency to endure minor illnesses and
to bear major illnesses. This unique phenomenon may be related
to the widening income gap among older adults in our country.
Government transfer payments represent an important means of
regulating the distribution of income among older adults at the
micro-individual level, specifically in the secondary distribution of
transfer income from the government. It is important to note that
this transfer payment plays a significant role at the micro-individual
level, specifically in the secondary distribution of transfer income
from the government. This distribution primarily encompasses old-
age pensions (or retirement pensions), low-income insurance, a
variety of cash subsidies, and other items. These items can be
used to reflect the degree of residents’ ability to obtain social
security and public services (11). Transfer payment is an automatic
stabilizer of the economy (12), which can reduce the income gap
between groups and achieve income redistribution through the
government’s direct transfer of wealth to the disadvantaged older
adult group, which in turn affects consumption demand. In this
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context, it is of great theoretical value and practical significance
to study the intrinsic association between healthcare services for
older adults in China and income inequality and government
transfer payments.

Theoretical and research framework

As income inequality gets worse, people are paying more
attention to how it affects healthcare (13). In particular, academics
are interested in the impact of income disparity on healthcare
service utilization. The healthcare services market for older adults
exhibits two types of resource mismatches. First, high-income older
adults with minor illnesses pay a significant premium for the
services of skilled doctors, which diverts skilled doctors’ time and
energy from addressing common illnesses (14). Secondly, some
older adults with serious illnesses and low incomes are unable
to access treatment from skilled doctors, which can result in
misdiagnosis and the abandonment of treatment. This leads to
a higher likelihood of receiving better quality care for patients
with minor illnesses compared to those with serious illnesses.
The resource mismatch is a consequence of income differences
and the specifics of the healthcare market (15). In the meantime,
current research on income level variations focuses on the entire
population. This study, however, examines income groups in a
particular geographic area, as older adults’ spending habits are
influenced by their surroundings (16, 17). Existing studies mainly
concentrate on the utilization of therapeutic healthcare services.
However, due to the “Healthy China 2030” initiative, the usage of
preventive healthcare services by older adults in China has notably
increased (18, 19). The aforementioned studies do not differentiate
between the two. Consequently, this study represents a novel
approach by categorizing healthcare service utilization for older
adults into preventive and therapeutic categories and conducting
distinct analyses of income inequality and service utilization (20).
The objective of this study is to categorize the utilization of
healthcare services by older adults as either curative or preventive
and to examine the impact of income inequality on each type of
healthcare services use (21).

Public transfers improve social income inequality through
income redistribution, thereby affecting the utilization of
healthcare services for the older adults. Existing related literature
can be broadly divided into two categories, namely, the impact
of public transfers on the income distribution situation and the
impact of public transfers on the utilization of healthcare services
for the older adults (11, 22). In terms of public transfers affecting
income distribution, Qingwang et al. (23) found that government
transfer expenditures have a narrowing effect on income inequality
among the older adults in China and have a strong reordering
effect on the income distribution of the older adults (24). The
absolute income hypothesis (Keynes) argues that high-income
older adults have a lower propensity for healthcare services, and the
widening income gap will reduce the consumption rate of society
as a whole, so income inequality inhibits healthcare utilization (25).
The absolute and relative poverty theories suggest that in a society
with income inequality, relative poverty may be more pronounced,
resulting in low-income older adults being disadvantaged socially,
economically, and in terms of health (26).
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The social determinism theory posits that an individual’s health
status is contingent upon their social and economic milieu. In a
society where income inequality is prevalent, older adults with low
incomes may be more susceptible to health risk factors, such as
substandard housing, inadequate nutrition, and high-stress living
environments (27). Older adults are frequently retired and lacks a
consistent source of income. In societies where income inequality
is prevalent, older adults may lack the financial resources to afford
healthcare, particularly if they lack adequate healthcare coverage
(23). In a society where income inequality is prevalent, healthcare
resources may be disproportionately allocated to those who can
afford them, creating challenges for older adults in accessing quality
healthcare (28).

Moral hazard theory theorizes that when individuals are
covered by insurance, they may increase risky behavior (29).
In contrast, however, when individuals lack adequate insurance
coverage, they may forgo necessary healthcare services to reduce
costs. In a society with income inequality, low-income older adults
may refrain from seeking healthcare assistance due to a lack of
sufficient insurance coverage.

Based on the above analysis, while this study examines the
healthcare utilization of the older adults from a micro perspective,
the concern is how the healthcare utilization of individual older
adults changes with income inequality. The following hypotheses
are proposed:

Hypothesis A: income inequality discourages older adults
healthcare services utilization.

The impact of income inequality on the psychological health of
older adults and its subsequent effect on healthcare utilization is a
complex and interrelated process. Social comparison theory posits
that individuals tend to compare themselves to others in their social
environment (30). When older adults observe economic disparities
between themselves and others, they may experience psychological
dissatisfaction, frustration, or low self-esteem, which may affect
their psychological health. Chronic income inequality may result
in low-income groups in society feeling marginalized and isolated
(31). This sentiment may give rise to a loss of confidence in the
healthcare system, which may result in a reluctance or delay in
seeking healthcare services (32, 33). Healthcare utilization among
older adults with lower psychological health is significantly lower
than among older adults with higher psychological health. Income
inequality exacerbates this psychological health effect on healthcare
service utilization (34). Consequently, the following hypothesis is
put forth in this study (the framework is displayed in Figure 1):

Hypothesis B: the impact of income inequality on the

utilization of healthcare services can be influenced by affecting

the psychological state of older adults.
Public transfers of income, often referred to as non-
labor income, such as social security benefits, pensions, health
insurance subsidies, etc., provided by governments or other public
institutions. Such transfers serve as an important economic safety
net in many countries, especially for those with low or no stable
sources of income (35). As a significant component of the income
of older adults, public transfers can not only directly enhance
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the wealth of the population and stimulate consumption, but also
indirectly contribute to an increase in the level of social welfare
through redistribution. Public transfers are distinguished by their
predictability and durability and stability compared to other forms
of short-term income (36). For example, old-age pensions and
retirement income can provide a continuous and stable source of
income for the older adults population; and low-income subsidies
can provide the most basic livelihood security for eligible older
adults (37). Low-income older adults are the main beneficiary
group of public transfer income, and the promotion of social equity
is one of the important goals of the transfer system. The widening
of the income gap has been shown to affect social trust and the
sense of social fairness, as well as to have an adverse effect on the
demand for healthcare services (38). However, the implementation
of a sound transfer payment system has the potential to improve
the sense of social fairness among older adults. On the one hand,
a lack of fairness makes it difficult for older adults to have stable
expectations for the future, which in turn leads them to increase
their savings in order to cope with potential risks in the future (39).
Therefore, public transfer income can alleviate the inhibitory effect
of income inequality on the utilization of healthcare services by the
older adults. This study proposes the following hypothesis:

Hypothesis C: public transfer revenues can play a positive
moderating role in the way income inequality affects
healthcare utilization.

This framework (Figure 2) diagram shows how public transfer
revenue positively moderates the effect of income inequality on
healthcare utilization among older adults. Income inequality may
lead to less frequent utilization of healthcare services by older
adults, but public transfer revenues can mitigate this effect.

Of these, income inequality serves as the primary independent
variable, directly affecting healthcare utilization among older
adults. Additionally, it may indirectly affect healthcare utilization
health,
in turn, may be affected by income inequality, potentially

by influencing psychological health. Psychological
influencing healthcare utilization among older adults (40).
The older adults were classified into three categories: low-
The
inequality variable in Figure 2 represents the starting point of

income, medium-income, and high-income. income
our study and illustrates the distribution of income among
the various segments of society. This variable directly affects
healthcare utilization among older adults. Additionally, it may
indirectly affect healthcare utilization by influencing psychological
health (41).

The figure illustrates the potential impact of income inequality
on healthcare utilization among older adults. In addition to
being affected by income inequality in the framework, may
itself affect healthcare utilization among the older adults. The
moderating variable in the figure is public transfer income
(42). This is a moderator that represents the income that the
government or society provides to the older adults through
some mechanism that mitigates the impact of income inequality
on healthcare utilization. The negative arrow from “Income
Inequality” to “healthcare utilization among older adults” indicates
that income inequality may lead to lower healthcare utilization
among older adults (43). Conversely, a positive arrow from
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FIGURE 2
Research framework diagram.

“Public Transfer Revenue” to the medium arrow indicates
that public transfer revenue helps to mitigate the negative
impact of income inequality on healthcare utilization among

older adults.

Data

The research data of this study have relied on the major project
of philosophy and social science of the Ministry of Education, the
group of 20 teachers and students as investigators. The survey
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selected the provinces of Shaanxi, Hubei, and Zhejiang, which are
located in the western, central, and eastern parts of China, and can
better represent the characteristics of the older adult population
and the level of socio-economic development in different regions
of China. In the selection of cities, Yan’an in the northern part
of Shaanxi and Xi’an in the central part were chosen to represent
Shaanxi. Jingmen and Wuhan in Hubei were selected to represent
Hubei, and Ningbo and Shaoxing were selected to represent
Zhejiang. The target respondents are local older adults people over
60 years old, and a total of 1,918 questionnaires are collected.
The existing survey sample is already typical and representative.
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TABLE 1 Distribution of the surveyed older adults by income distribution.

Quorum Percentage

Lower income 436 23.2%
Medium income 1,006 53.4%
High income 440 23.4%
Aggregate 1,882 100%

Excluding missing values and invalid questionnaires, and finally
1,882 questionnaires are selected for this study. These data do not
involve any personal privacy information and are only used for
research purposes. All the surveyed older adults choose not to sign
the informed consent form.

The questionnaire data collected by the research is close to the
actual situation of the older adults in the research location, and has
a certain degree of representativeness. This study uses SPSS 22.0
software to test the reliability of the questionnaire data from the
test results can be seen in the questionnaire, Cronbach o system is
0.925, >0.9 judgment standard.

Variables

The explanatory variable of this article is healthcare utilization
of the older adults, and the study categorizes the healthcare
utilization of the older adults into two types, which are therapeutic
healthcare and preventive healthcare. The core explanatory variable
of this article is the degree of income inequality. There are many
ways to measure income inequality in current academic circles, and
this study chooses the Gini coefficient, which is more widely used
and recognized, to measure the degree of income inequality.

Income level is one of the important factors affecting the
utilization of healthcare services for the older adults. The income of
the older people in the study is mainly their own pension, and we
ask the older adults surveyed about their income using the question
“Your pension income in the past year.” The level of income of
the older adults largely determines the ability and preference of
the older adults healthcare service utilization. According to the
relative income hypothesis, utilization expenditures depend not
only on the absolute level of income but also on the relative
income level. We argue that healthcare utilization among the older
adults is primarily influenced by their geographic proximity, i.e.,
the healthcare utilization behavior of the older adults will vary
depending on the location of their income distribution in their
environment. For this reason, we divided the total sample into three
groups according to the level of income of the sample older adults
within their geographic area and counted the healthcare service
utilization of older adults in different groups (Table 1). Among
them, low-income group households were the lowest one-third of
the income level ranked in their districts and counties, high-income
group households were the highest one-third, and medium -income
group households were the medium one-third. As can be seen
from Table 1, there is a strong relationship between the utilization
of healthcare services by the older adults and the differences in
their relative income levels. Influenced by factors such as utilization
ability, demand structure and social status, there is heterogeneity in
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TABLE 2 List of variable specific descriptions.

Variables Average value (Statistics)
standard
deviation

Healthcare

services

utilization

Therapeutic 0.74 0.448

healthcare services

Preventive 0.79 0.492

healthcare services

Gini coefficient 0.384 0.062

Household income 50,807 56,463

Public transfer 0.205 0.361

income

Receipt of public 0.93 0.431

transfer income

(0-1 variable)

Psychological state 4.03 0.876

Household 1.43 0.504

registration

Educational 2.74 1.587

attainment

Number of children 2.46 1.402

Health status 0.79 0.410

Pension insurance 3.49 1.189

satisfaction

Satisfaction with 3.66 1.099

healthcare

insurance

the utilization behavior of healthcare services for the older adults at
different income levels. Therefore, in the next analysis of this study,
the sample of older adults people will also be grouped according
to their income levels (Table 1). Table 1 shows distribution of the
surveyed older adults by income distribution.

In this article, the Gini coefficient is calculated by the
following formula:

G:1+1/N—2/(m-N2)ZN

. (N — i+ l)yi
Where, G is the Gini coefficient, N is the sample size, m is
the average older adults’ income, older adults’ income in ascending
order, y; is the income of the i older adults. A Gini coeflicient of
1 means absolute inequality, while a Gini coefficient of 0 means
absolute equality. There are many ways of calculating the Gini
Coeflicient, and the results may be different for different methods.
The study chose to use the questionnaire “whether or not they
had been hospitalized in the past year” to represent therapeutic

«

healthcare services for the older adults, “1 = have therapeutic
healthcare services” and “2 = no therapeutic healthcare services.”
The questionnaire “whether or not they had a health check-up in

the past year” is used to represent preventive healthcare services
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TABLE 3 Benchmark model regression results.

10.3389/fpubh.2024.1435162

Variables Therapeutic healthcare services Preventive healthcare services
Model 1 Model 2 Model 3 Model 4
Gini coefficient —0.325"** —0.484*** —0.576** —0.739***
(—3.541) (—4.873) (—2.246) (—6.414)
Household income 0.316™* 0.382%*
(3.047) (2.335)
Public transfer income 0.305"** 0.412**
(3.552) (2.347)
Household registration 0.097** 0.085**
(2.045) (2.371)
Educational attainment 0.174 0.136™**
(1.237) (3.962)
Number of children 0.087 0.062
(1.254) (1.061)
Health status —0.213** 0.258
(=3.101) (1.443)
Pension insurance satisfaction 0.126 0.291**
(1.271) (3.104)
Satisfaction with healthcare insurance 0.1454*** 0.204**
(3.338) (2.915)
Constant term (math.) 15.474 16.831 18.443 18.962
F-value 222.434 287.045 201.651 240.382

*p < 0.1,%*p < 0.05, **p < 0.01.

for the older adults, “1 = have a health check-up” and “2 = no
health check-up.”

The study defines the public transfer income explanatory
variable as the public transfer income received by the older adults
in the year, and the study also defines a dichotomous variable to
indicate whether or not the household received public transfer
income in the year, with a value of “1” if such income was received,
and “0” otherwise. The transfer income in the questionnaire of
this study represents public transfer income, which mainly includes
old-age pensions (retirement pensions), government subsidies and
donations or compensation income, of which government subsidies
include low income insurance, subsidies for returning farmland
to forests, agricultural subsidies, subsidies for five-guaranteed
households, subsidies for special-needs households, pensions for
immediate family members of the injured and disaster relief
payments, and so on.

The mediator variable is the current psychological state
of the older adults, which must be taken into account when
reviewing the state of mind of the older adults. This will
facilitate a correct perception of healthcare services, thus enabling
effective utilization of healthcare services. The specific question
is: “How do you feel about your state of psychological?,
very bad} 2 =
generic;, “4 = better; and “5

and the choices of answers are “1 =
not very good, “3 =
very good.”

Frontiersin Public Health

The control variables of this study contain six control variables.
Control variables were selected with reference to Yang et al.
(44). Specifically, they are household registration, the education
level of the older adults, the number of children of the older
adults, the current health status of the older adults, and the
satisfaction of the older adults with health insurance and pension
insurance. For the above variables, the Likert five-point method
is adopted as the indicator evaluation method, and the options
are categorized into five levels from weak to strong as “1, 2, 3,
4, 57 and the descriptive statistics of all variables are shown in
Table 2.

Results

This study chooses the benchmark model for empirical
research, and the model estimation results are shown in Table 3,
where the explanatory variables of Model 1 and Model 2 are the
therapeutic healthcare service utilization of the older adults, and the
explanatory variables of Model 3 and Model 4 are the preventive
healthcare service utilization. Models 1 and 3 do not add any
control variables, and only regress the Gini coeflicient with two
different kinds of healthcare service utilization, which serves as a
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TABLE 4 Regression results for older adults with different incomes.

10.3389/fpubh.2024.1435162

Variables Therapeutic healthcare services Preventive healthcare services
Lower Medium High income Lower Medium High income
Income Income Income Income
Gini coeflicient —0.258™* —0.364"* —-0.219 —0.267** —0.507"* —0.441
(—4.148) (—3.347) (—1.148) (—2.351) (—3.192) (—5.153)
Household income 0.315™* 0.441"%* 0.184** 0.263** 0.481** 0.479**
(2.314) (3.714) (2.038) (2.044) (2.328) (2.114)
Public transfer income 0.541%** 0.275%** 0.088 0.462*** 0.371*** 0.013
(5.661) (3.148) (0.162) (5.147) (3.029) (0.035)
Household registration 0.184*** 0.181** 0.207** 0.205™* 0.218"* 0.234**
(3.014) (2.155) (2.141) (1.991) (2.013) (2.874)
Educational attainment 0.014 0.028 0.034** 0.021 0.032** 0.035%**
(0.121) (0.262) (1.988) (0.255) (2.512) (4.451)
Number of children 0.068 0.114 0.158 0.127 0.275 0.264
(0.724) (0.832) (0.643) (0.731) (1.044) (1.056)
Health status —0.262""* —0.176™* —0.174** 0.244 0.287 0.314**
(—2.991) (—2.247) (—2.328) (1.382) (1.464) (3.547)
Pension insurance 0.279™* 0.364"** 0.151 0.184 0.297*** 0.155
satisfaction
(2.344) (3.324) (1.566) (1.511) (3.541) (1.501)
Satisfaction with 0.265™* 0.452%** 0.163* 0.188* 0.298*** 0.147
healthcare insurance
(2.384) (3.047) (1.802) (1.758) (3.475) (1.441)
Constant term (math.) 14.887 13.904 12.504 11.745 13.874 14.652
F-value 147.258 150.441 162.326 204.514 216.910 211.504

*p < 0.1,%*p < 0.05, **p < 0.01.

control; Models 2 and 4 add further control variables for regression
on this basis.

In Table 3, the estimation results of model (1)-model (4)
columns show that the estimated coefficients of the Gini coefficient
are all negative and significant at more than 5% level, indicating
that income inequality reduces the level of healthcare utilization
among the older adults. Thus, Hypothesis 1b is tentatively tested.
Specifically, all other things being equal, the Gini coefficient
significantly and negatively affects the utilization of curative
and preventive healthcare services by the older adults, with a
greater impact on preventive healthcare services. In terms of
control variables, the results show that the higher the average
household income of an older adults person, the higher the
probability of therapeutic healthcare service utilization and the
probability of preventive healthcare service utilization among the
older adults. Public transfer income significantly and positively
affects the probability of therapeutic healthcare service utilization
and preventive healthcare service utilization, indicating that public
transfer income is conducive to promoting healthcare service
utilization among the older adults. Education level has almost
no significant effect on therapeutic healthcare service utilization
of the older adults, while it has a significant positive effect on
preventive healthcare service utilization of the older adults. The
number of children has no significant effect on the utilization
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of older adults services. And the level of physical health of the
older adults has a negative effect on the utilization of curative
healthcare services. Pension insurance satisfaction has a positive
and significant effect on preventive healthcare services, but not
on curative healthcare services. Health insurance satisfaction has
a positive and significant effect on therapeutic and preventive
healthcare utilization. The directions of the above estimated
coeflicients are all as expected. Table 4 shows regression results for
older adults with different incomes.

In Table 4, the regression coeflicients of the Gini coefficient
on the utilization of therapeutic healthcare services for older
adults people with different incomes are —0.258***, —0.364***, and
—0.219, which indicates that the Gini coefficient has a significant
negative effect on the utilization of therapeutic healthcare services
for older adults people with low and medium incomes, and does not
have a significant effect on older adults people with high incomes.
This result implies that as the Gini coefficient increases (i.e.,
when income inequality increases), therapeutic healthcare service
utilization may decrease, especially among older adults in the low-
and medium -income levels. The regression coeflicients of the
Gini coeflicient on the utilization of preventive healthcare services
for older adults people with different incomes are —0.267*%,
—0.507***, and —0.441, which indicates that the Gini coefhicient
has a significant negative effect on the utilization of preventive
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TABLE 5 Regression results for older adults by region.

10.3389/fpubh.2024.1435162

Variables Therapeutic healthcare services Preventive healthcare services
Western part Central section The east Western part Central section The east
Gini coefficient —0.541%* —0.477"* —0.388"* —0.558"** —0.462"* —0.289**
(—4.014) (—3.582) (~3.775) (—4.557) (—3.874) (—2.491)
Household income 0.384** 0.351%** 0.301** 0.441** 0.401** 0.365**
(2.311) (3.545) (2.264) (2.405) (2.247) (2.337)
Public transfer income 0.104** 0.098* 0.078 0.091%** 0.072** 0.053
(3.257) (1.692) (1.401) (3.147) (2.374) (0.751)
Household registration 0.164*** 0.183** 0.238"* 0.184** 0.191** 0.266™*
(3.221) (2.141) (2.244) (2.204) (2.521) (2.473)
Educational attainment 0.058* 0.046 0.064* 0.121%+ 0.133** 0.148
(1.752) (1.381) (1.695) (3.315) (2.326) (1.551)
Number of children 0.021 0.041 0.038 0.098 0.087 0.067
(0.658) (0.732) (0.646) (1.032) (1.284) (1.015)
Health status —0.341* —0.318"* —0.447* 0.244* 0.287** 0.325%+
(—2.941) (—3.525) (—4.147) (1.738) (2.416) (3.774)
Pension insurance satisfaction 0.253%** 0.287*** 0.304 0.241%** 0.287** 0.382
(2.858) (3.062) (1.484) (3.234) (2.316) (1.857)
Satisfaction with healthcare insurance 0.121** 0.168*** 0.183 0.158*** 0.176** 0.134
(2312) (3.126) (1.405) (3.018) (2.421) (1.387)
Constant term (math.) 22.0744 24.506 30.887 20971 21.887 25.663
F-value 197.343 175.377 152.856 137.078 167.497 211.054

*p < 0.1,*p < 0.05,**p < 0.01.

healthcare services for low-income and medium -income older
adults people, with the greatest effect on medium -income older
adults people, and does not have a significant effect on high-income
older adults people, which implies that with an increase of the
Gini coefficient increases (i.e., when income inequality increases),
it decreases the utilization of preventive healthcare services for the
low- and medium -income older adults groups.

Household income positively impacts both curative and
preventive healthcare for older adults. Public transfer income
significantly increases healthcare use for medium and low-income
older adults, but not for high-income individuals. Urban residence
and higher education levels, particularly among high-income
older adults, correlate with greater healthcare utilization. The
number of children does not affect healthcare use. Poorer health
status generally leads to increased therapeutic healthcare use,
while its impact on preventive care varies by income, with high-
income older adults showing a greater willingness to invest in
preventive measures.

There is a significant positive effect of pension insurance
satisfaction on the utilization of curative and therapeutic healthcare
services for low-income medium -income older adults, with the
greatest effect on medium -income older adults, but the effect on
high-income older adults is not significant. There is a significant
positive effect of pension insurance satisfaction on preventive
healthcare utilization among medium -income older adults, but
the effect is not significant for low-income older adults and
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high-income older adults. There is a significant positive effect
of Medicare satisfaction on therapeutic healthcare utilization for
all older adults, with the largest effect for medium -income
older adults. Medicare satisfaction has a significant positive effect
on preventive healthcare utilization among low- and moderate-
income older adults, with the greatest effect on medium -income
older adults and a non-significant effect on preventive healthcare
utilization among high-income older adults.

The regression coefficients of the Gini coefficient on the
utilization of curative healthcare services in different regions
are —0.541", —0.477"**, and —0.388™*, and the regression
coefficients of the Gini coefficient on the utilization of preventive
services in different regions are —0.558"**, —0.462™**, and
—0.289"*, which indicate that the Gini coefficient has a
significant negative impact on the utilization of curative
healthcare services for the older adults in different regions
of the country, as compared to the utilization of preventive
healthcare services (Table5). Preventive healthcare
utilization have significant negative effects, with the greatest

service

effect on the western region and the least effect on the eastern
region. This result implies that as income inequality increases, the
utilization of curative healthcare services and preventive healthcare
services for the older adults may decrease in different regions of
the country.

Household income has a significant positive effect on both
curative and preventive healthcare utilization for all older adults.

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1435162
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Chi et al.

Public transfer income has a significant positive effect on curative
and preventive healthcare utilization for the older adult population
in the western region, while it has no significant effect on either
type of healthcare utilization for older adults in the eastern region.
Household registration has a significant positive effect on both
curative and preventive health service utilization among older
adults in all regions, with older adults living in urban areas having
a much higher health service utilization than those living in
rural areas.

There is a significant positive effect of pension insurance
satisfaction on the utilization of therapeutic healthcare services and
preventive healthcare services for the older adults in the western
and central regions, with the greatest effect on the older adults in
the central region, but the effect on the older adults in the eastern
region is not significant. Healthcare insurance satisfaction has a
significant positive effect on the utilization of curative healthcare
services and preventive healthcare services of the older adults in
the western and central regions, with the greatest effect on the older
adults in the central region, but the effect on the older adults in the
eastern region is not significant. Table 6 shows mediated effects test.

The results show that the Gini coefficient has a significant
negative impact on the state of mind of older adults, indicating
that worsening income inequality greatly affects their psychological
health. Additionally, the state of mind of older adults significantly
impacts the utilization of therapeutic and preventive healthcare.
This demonstrates that the impact of income inequality on
the utilization of these healthcare services can be mediated by
the psychological state of older adults, thus verifying research
hypothesis C (test in Table 6).

In order to verify whether the public transfer income can
alleviate the negative impact of income inequality on the utilization
of healthcare services, the product term of Gini coefficient and
public transfer income is introduced into the baseline model,
and the estimation results in Table 7 show that, in the full-
sample regression, the coeflicients of the product term of the
Gini coeflicient and the public transfer income are all significantly
positive in the model (1)-model (6), and public transfer income
plays a positive moderating effect in the process of the influence
of income inequality on the utilization of healthcare services for
the older adults. The public transfer income has the greatest
moderating effect on the utilization of curative and preventive
healthcare services by the low-income older adults, and the smallest
moderating effect on the high-income older adults (test in Table 7).
Table 7 shows mediated effects test.

Robustness test

In this study, we choose “healthcare services expenditure” and
“healthcare services quality” to replace the dependent variables
in the above study for the robustness test. The specific questions
are “How much did you spend on healthcare services in the past
year” and “What do you think about the current level of healthcare
services.” Considering that the model setting and other issues may
bring some bias, this study uses the Probit model instead of the
above regression model for robustness testing. The results of the
Probit model are shown in Table 8. Income inequality has a negative
impact on both healthcare spending and health care quality of
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the older adults. This is consistent with the results of the analysis
above, indicating that the previous analysis is the conclusion is
documented reliable.

Discussion

The study’s findings indicate that low-income older adults
are more likely to experience a correlation between income
inequality and access to curative and preventive healthcare services.
In contrast, high-income older adults do not appear to be as
significantly affected by this relationship. This emerging trend
suggests that income inequality may be a key factor influencing
healthcare services, particularly among low-income individuals.
The underlying causes of this phenomenon may be attributed
to several factors, including the impact of economic stability.
Individuals in the older adults bracket who are in receipt of
higher incomes are likely to have a more stable financial situation
and savings, which means that they are less likely to be affected
by minor fluctuations in income or income inequality within
society (45, 46). Individuals in the highest income brackets are
more likely to have comprehensive health insurance coverage. This
may result in a reduced impact of direct financial pressures on
healthcare utilization, as the majority of costs may already be
covered by insurance companies (47). Higher-income older adults
are likely to place more emphasis on their health and have regular
healthcare checkups compared to the rest of the population (48).
It is possible that high-income older adults may not require any
changes to their preventive healthcare behaviors as a result of
income inequality. Finally, the influence of culture and values must
be considered. High-income older adults may prioritize long-term
health and quality of life, with the majority espousing the view that
health should not be compromised even in the context of societal
inequality (49).

The results of the study indicate that the impact of pension
insurance satisfaction and health insurance fullness on the
utilization of healthcare services varies for older adults with
different income levels. The greatest impact is observed in medium-
income older adults. The reasons behind this are mainly due
to the following factors: firstly, the effect of financial pressure.
Low-income older adults may face more financial pressure, and
even with pension insurance, they may still be skeptical or avoid
using healthcare services due to the pressure of other living
costs (50). Higher-income older adults may be less reliant on
insurance satisfaction due to their relative financial wellbeing, as
they can afford to pay more for healthcare. In contrast, medium-
income older adults value insurance satisfaction highly because
it is directly related to whether they can access the healthcare
services they need (51). Secondly, the influence of expectations.
Middle-income older adults tend to have certain expectations
regarding their health status and healthcare services. They may
desire access to high-quality healthcare services, yet are reluctant to
spend excessively. Consequently, when they are content with their
pension insurance, they are more likely to utilize healthcare services
(52). Thirdly, the influence of information access and decision-
making on health outcomes must be considered. Individuals in
higher income brackets may have greater access to healthcare
resources and information, including private medical practitioners
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TABLE 6 Mediated effects test.

10.3389/fpubh.2024.1435162

Variables Psychological Therapeutic healthcare services Psychological Preventive healthcare services

state state
Gini coefficient —0.457** —0.374"* —0.508"** —0.426™*

(—4.447) (—2.871) (—3.834) (—4.347)
Psychological 0.461*** 0.331** 0.496*** 0.288**
condition

(4.021) (2.141) (3.146) (2.437)

Household income 0.351%* 0.407** 0.414™ 0.428** 0.451%* 0.486™*

(3.832) (4.482) (2.458) (4.847) (4.994) (5.089)
Public transfer income 0.114 0.103 0.101 0.085 0.097 0.076

(1.483) (1.256) (1.028) (0.907) (1.105) (0.901)
Household registration 0.281"** 0.216™* 0.256** 0.216* 0.216™* 0.216**

(2.915) (2.101) (2.484) (1.681) (2.478) (2.365)
Educational 0.092 0.074 0.085 0.075 0.082 0.083
attainment

(1.244) (1.002) (1.018) (0.874) (0.912) (1.028)
Number of children 0.043 0.042 0.036 0.051 0.046 0.062

(0.564) (0.495) (0.387) (0.725) (0.601) (0.675)
Health status —0.436™** —0.427** —0.504* 0.483** 0.451** 0.505*

(—3.542) (—2.428) (—1.165) (2.271) (2.453) (1.848)
Pension insurance 0.365™** 0.407*** 0.412 0.408™** 0.486™* 0.496
satisfaction

(3.748) (3.852) (1.401) (3.924) (2.185) (1.377)
Satisfaction with 0.247%* 0.253** 0.314 0.328** 0.315* 0.486
healthcare insurance

(3.621) (2.345) (1.504) (3.617) (2.265) (1.408)
Constant term (math.) 22.145 25.471 28.047 22.847 26.065 24.431
F-value 155.931 193.647 201.512 147.841 158.577 198.301

*p < 0.1,%p < 0.05,**p < 0.01.

and a wider range of healthcare options (53). Low-income older
adults may rely more on public healthcare services. Medium -
income older adults may rely more on information and services
provided by pension insurance (54), so their satisfaction with
pension insurance can directly affect their healthcare decisions.
Finally, social support and cultural factors. Medium -income older
adults may have broader social support and social networks that
encourage and support their active participation in preventive
healthcare (55).

It has also been found that the impact of health insurance
and pension insurance satisfaction on healthcare service utilization
varies across regions. The impact of health insurance and pension
insurance satisfaction on healthcare service utilization is found
to be insignificant in the eastern region and significant in the
central and western regions. The greatest impact is observed in
the central region. This is attributed to the level of economic
development, with eastern regions typically experiencing faster
economic growth and having a greater abundance of both public
and private healthcare resources compared to the western and
central regions (56). Therefore, even if older adults in the eastern
region are not satisfied with pension and health insurance, they can
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still obtain healthcare services through other means. The economic
situation in the central region may make it difficult for many
older adults to afford the high cost of healthcare, while pension
and health insurance provide a more economically viable option
for them. Secondly, it is possible that healthcare resources in the
central and western regions may be less abundant than in the
eastern regions. Consequently, satisfaction with pension insurance
and healthcare insurance may be more important in these regions
(57). Finally, demographic factors must be considered. The eastern
region may have attracted a large number of young laborers due
to earlier economic development, while the central and western
regions may have more aging problems, affecting the demand
and reliance on healthcare services by older adults in each region
(58). In short, a combination of factors may have made the effect
of pension insurance satisfaction on the utilization of healthcare
services by older adults (59).

Additionally, there are notable variations in the influence of
public transfer revenues on healthcare utilization across regions.
In the eastern region, the impact of public transfer revenues on
healthcare utilization is relatively insignificant, whereas in the
central and western regions, the impact is considerably more
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TABLE 7 Moderating effects test.

Preventive healthcare services

Therapeutic services

Lower (1) Medium (2) High (3) Lower (4) Medium (5) High (6)
Gini coefficient X public 0.821%** 0.764* 0.258* 0.706™* 0.833%%* 0.216*
transfer income
(5.324) (1.742) (1.878) (2.098) (4.706) (1.774)
Gini coefficient —0.563"* —0.474"* —0.346™* —0.254" —0.548"* —0.367"*
(—3.447) (—2.461) (—2.404) (—3.649) (—2.428) (—3.741)
Public transfer income 0.651*** 0.645** 0.552%** 0.534*** 0.649*** 0.605™**
(4.541) (4.785) (4.247) (6.354) (6.047) (5.782)
Control variables Yes Yes Yes Yes Yes Yes
P-value for the DWH 0.031 0.038 0.021 0.011 0.004 0.012
test
Cragg-Donald statistic 221.038 203.541 183.479 147.654 132.286 121.358

*p < 0.1,%*p < 0.05,**p < 0.01.

TABLE 8 Robustness test.

Healthcare services expenditure
Model 5 Model 6

Healthcare services quality

Model 7 Model 8

Gini coefficient —0.216™** —0.365"" —0.448** —0.516™**
(—3.041) (—3.228) (—2.481) (—4.458)
Household income 0.209*** 0.147***
(3.125) (3.675)
Public transfer income 0.269*** 0.412*
(3.449) (1.852)
Control variables Yes Yes Yes Yes
LR/Wald test 441.510"** 516.221"* 385.750** 462.175%*

*p <0.1,"p < 0.05, **p < 0.01.

pronounced, with the greatest impact observed in the western
region. Potential explanations for this discrepancy may include
differing economic conditions between the western and eastern
regions. In the eastern regions, it is possible that average income
levels or more affluent areas may be higher, which could enable
older adults to more readily pay for healthcare. Consequently,
the impact of public transfer revenues on healthcare delivery
may be more pronounced in these regions (60, 61). The western
region may have more policy initiatives to encourage older
adults to receive healthcare services, making public transfers
more influential.

The impact of income inequality on the psychological health
of older adults and its subsequent effect on healthcare utilization
is a complex, interrelated process. According to social comparison
theory, which suggests that people tend to compare themselves to
others in their social environment, income inequality has a negative
and significant impact on older adults’ psychological health and
inhibits their healthcare utilization (32).

The observation of economic disparities between oneself and
others may result in psychological dissatisfaction, frustration, and
low self-esteem, which can have a negative impact on psychological
health. Concurrently, increased income inequality can lead to
increased financial stress and insecurity among older adults.
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This financial stress may result in chronic psychological stress,
thereby increasing the risk of psychological health problems. Self-
efficacy theory posits that older adults who experience economic
deprivation may exhibit lower self-efficacy, which in turn may
reduce the likelihood that they will actively seek out healthcare
services. Social inequality may lead to lower social support for low-
income older adults, which may further affect their psychological
health (62, 63). Psychological health issues may result in a
reluctance to seek healthcare services, which in turn may lead to
a reduction in service utilization. In summary, income inequality
has a detrimental impact on the psychological wellbeing of older
adults, which in turn affects their likelihood and manner of utilizing
healthcare services. This interrelated process underscores the
significance of ensuring equitable and comprehensive healthcare
for older adults and the urgency of addressing the issue of
income inequality.

The study finds that public transfer income reduces healthcare
inequality among older adults, with the strongest positive impact
on low-income individuals and the weakest on high-income
individuals. The reasons include public transfers acting as a critical
income source for low-income older adults, making them more
likely to use healthcare services, and their greater sensitivity to
healthcare spending changes. In contrast, higher-income older
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adults, who may have other resources or private insurance, are less
affected by public transfers in their healthcare utilization choices.

Low-income older adults may have previously neglected
preventive healthcare services due to financial constraints.
However, with the support of public transfer income, they are
more likely to take preventive measures, thus reducing their future
healthcare expenditures. Another possible reason is the setting
of policy goals. Public policies in many countries aim to reduce
poverty and social inequality. As a result, the design of public
transfer revenues may deliberately favor helping those most in
need, namely low-income older adults. Public transfer revenues
serve as an economic safety net, playing an important role in
reducing inequalities in healthcare utilization among older adults.
For low-income older adults, such support is particularly critical to
help them access necessary healthcare services.

Innovation

The findings indicate that public transfer income plays a
moderating role, with a significant “reordering effect” on income
inequality and a “deprivation effect” on income inequality.
This, in turn, inhibits healthcare utilization among older adults
by affecting their psychological state. First, the study clearly
identifies a significant negative relationship between income
inequality and healthcare utilization among older adults, with this
relationship being particularly pronounced among older adults in
low- and medium-income and Western regions. This meticulous
examination of geographic and income level heterogeneity is
highly valuable in this field of research. Secondly, this study
attempts to integrate the two key dimensions of public transfer
income and psychological state, thereby revealing how they play
a moderating and mediating role in this relationship. A new
framework for understanding is provided. Moreover, the study
offers a more comprehensive and nuanced perspective on the
relationship between income inequality and healthcare utilization
among older adults through in-depth analysis of empirical data
from three major geographic regions. These distinctive research
perspectives and in-depth analyses distinguish this study from
others in the field of healthcare services for older adults and provide
valuable references and insights for subsequent studies.

Conclusions

The rapid growth of China’s older adult population has led
to a corresponding increase in their healthcare needs and service
utilization patterns, which have become increasingly prominent in
the socio-economic structure. This study aims to provide insights
into how income inequality affects the utilization of healthcare
services by older adults, and to further examine the moderating
roles of public transfer income and the psychological health of older
adults in this process.

The impact of income inequality and its heterogeneity on the
utilization of healthcare services by older adults is a significant
area of study. The Gini coefficient has been found to have a
negative correlation with the utilization of healthcare services by
older adults, with this correlation being more pronounced among
older adults in low- and medium-income and western regions. In
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contrast, older adults in high-income and eastern regions were
relatively insensitive to the impact of income inequality. Public
transfers play a moderating role, with a significant “reordering
effect” on income inequality. They have a significant positive
moderating effect on healthcare utilization among low- and
medium-income older adults and those in the West, but not among
high-income older adults and those in the East. Public transfers
had the largest moderating effect on the utilization of curative and
preventive healthcare services among low-income older adults, and
the smallest moderating effect among high-income older adults.
The mediating effect of psychological health on the relationship
between income inequality and healthcare utilization among older
adults is evident. Income inequality may have a negative impact
on the psychological health of older adults, which in turn reduces
their willingness to utilize healthcare services and their frequency
of utilization.

This study identifies the negative impact of income inequality
on the utilization of healthcare services by older adults and
highlights the moderating role of public transfer income and
older adults’ psychological health in this process. Considering
the
groups, policymakers and relevant institutions should develop

heterogeneity among different income and regional
differentiated strategies based on different group characteristics to

ensure that older adults have equitable access to healthcare services.

Contributions to the literature

This study demonstrates a significant negative relationship
between income inequality and healthcare utilization among older
adults, especially in low- and medium-income groups and in
western regions.

It identifies the mediating role of psychological health,
revealing that income inequality can lead to negative psychological
effects, reducing healthcare utilization among older adults.

The study explores the moderating role of public transfer
income, particularly for low-income older adults, by mitigating the
negative effects of income inequality.

By categorizing therapeutic and preventive healthcare service
utilization, the study provides valuable insights for addressing
disparities in healthcare utilization due to income inequality.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding authors.

Ethics statement

Ethical approval for this study was granted by the Medical
Ethics Committee of Xi’an Jiaotong University Health Sciences
Center (Approval No. 2018-1200). The studies were conducted
in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1435162
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Chi et al.

Author contributions

ZC: Conceptualization, Data curation, Formal analysis,
Funding acquisition, Investigation, Software, Writing - original
draft, Writing - review & editing. HL: Formal analysis, Writing
- review & editing, Data curation, Investigation, Software. JM:
Formal analysis, Writing — review & editing, Conceptualization,
Funding acquisition, Resources, Supervision, Visualization,
Writing - original draft. YZ: Conceptualization, Funding
Validation,

Visualization, Writing - original draft, Writing - review & editing.

acquisition, Investigation, Resources, Software,

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This study
was funded by the Major Projects of Philosophy and Social Science
Research of the Ministry of Education (18JZD045), and Supported
by the Fundamental Research Funds for the Central Universities
(20241zujbkyqk006).

References

1. Wang H, Chen H. Aging in China: challenges and opportunities. China CDC
Weekly. (2022) 27:601-2. doi: 10.4324/9780367565152-RECHS100-1

2. Wu N, Xie X, Cai M, Han Y. Trends in health service needs, utilization, and
non-communicable chronic diseases burden of older adults in China: evidence from
the 1993 to 2018 National Health Service Survey. Int J Equity Health. (2023) 1:169-
80. doi: 10.1186/s12939-023-01983-7

3. Chen J, Qian Z, Yang L, Liu T, Sun M, Yu H, et al. The risk factors for chinese
medical economic burden of aging: a cross-sectional study based on Guangdong
province. BioMed Res. Int. (2021) 6:141-68. doi: 10.1155/2021/6680441

4. World Health Organization. Caring for the Health of the Elderly in China. New
York, NY: World Health Organization (2021).

5. Li L, The challenges of healthcare reforms in China. Publ Health. (2011) 125:6—
8. doi: 10.1016/j.puhe.2010.10.010

6. Meng Q. Strengthening public health systems in China. Lancet Public Health.
(2022) 12:987-8. doi: 10.1016/52468-2667(22)00206-7

7. Krings MFE, van Wijngaarden JDH, Yuan S, Huijsman R. China’s elder care policies
1994-2020: a narrative document analysis. Int J Environ Res Public Health. (2022)
10:41-61. doi: 10.3390/ijerph19106141

8. DAILY ZSZ. Recommendations of the Central Committee of the Communist Party
of China on formulating the 14th Five-Year Plan for National Economic and Social
Development and the Long-Term Goals for 2035. Beijing (2020).

9. Glauber R. Rural depopulation and the rural-urban gap in cognitive functioning
among older adults. ] Rural Health. (2022) 4:696-704. doi: 10.1111/jrh.12650

10. Zhou J. Ye X. Aging population
a  natural  experiment from  China.
92. doi: 10.1371/journal.pone.0287292

inclusive
(2023)

finance,
11:287-

and  digital
PLoS  ONE.

11. Li Y, Huang L. Assessing the impact of public transfer payments on the
vulnerability of rural households to healthcare poverty in China. BMC Health Serv Res.
(2022) 1:222-42. doi: 10.1186/s12913-022-07604-3

12. Lee V, Sheiner L. What Are Automatic Stabilizers? (2019). Available
online at: https://www.brookings.edu/blog/up-front/2019/07/02/what-are- automatic-
stabilizers/ (accessed July 2, 2019).

13. Avancea ALV, Deluca EK, Iott B. Income and income inequality are a matter
of life and death what can policymakers do about it? Am ] Public Health. (2021)
8:1404-8. doi: 10.2105/AJPH.2021.306301

14. Cui X, Chang CT. How income
based on absolute income and relative
20:107-38. doi: 10.3390/ijerph182010738

influences
income

health: decomposition
effects. IJERPH. (2021)

15. Viergever RF. The mismatch between the health research and development
(R&D) that is needed and the R&D that is undertaken: an overview of

Frontiersin Public Health

10.3389/fpubh.2024.1435162

Acknowledgments

Thanks to the survey group of Xi’an Jiaotong University for the
help in data collecting.

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.

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.

the problem, the causes, and solutions. Glob Health Action. (2013) 1:224-
50. doi: 10.3402/gha.v6i0.22450

16. Nisic N. Smaller differences in bigger cities? Assessing the regional dimension of
the gender wage gap. Eur Sociol Rev. (2017) 33:292-3044. doi: 10.1093/esr/jcx037

17. Guciardo CJ. Estimating variances for modeled wage estimates. Monthly Labor
Rev. (2020) 1:1-1443. doi: 10.21916/mlr.2020.3

18. Tan X, Wu Q, Shao H. Global commitments and China’s endeavors to promote
health and achieve sustainable development goals. ] Health Popul Nutr. (2018) 1:1-
4. doi: 10.1186/s41043-018-0139-z

19. Chen P, Li E Harmer P. Healthy China 2030: moving from blueprint to
action with a new focus on public health. Lancet Public Health. (2019) 9:44-
7. doi: 10.1016/S2468-2667(19)30160-4

20. Chen H, Liu Y, Zhu Z. Does where you live matter to your health? Investigating
factors that influence the self-rated health of urban and rural Chinese residents:
evidence drawn from Chinese General Social Survey data. Health Qual Life Outcomes.
(2017) 15:78. doi: 10.1186/s12955-017-0658-0

21. Garrido-Cumbrera M, Borrell C, Paléncia L. Social class inequalities in
the utilization of health care and preventive services in Spain, a country with
a national health system. Int ] Health Serv. (2017) 40:525-42. doi: 10.2190/HS.
40.3.h

22. Mason A, Lee R. Intergenerational Transfers and the Older Population//Future
Directions for the Demography of Aging: Proceedings of a Workshop. Washington, DC:
The National Academies Press (2018). p. 187-214.

23. Hong L, Tisdell C, Fei W. Poverty and its reduction in a Chinese
border region: is social capital important?. | Asia Pac Econ. (2019) 24:1-23.
doi: 10.1080/13547860.2019.1591743

24. Cheng L, Liu H, Zhang Y, Zhao Z. The heterogeneous impact of pension income
on elderly living arrangements: evidence from China’s new rural pension scheme. J
Popul Econ. (2018) 31:551-192. doi: 10.1007/s00148-017-0655-y

25. Adeline A, Delattre E. Some
relationship  between health and
1:1-18. doi: 10.1186/s13561-017-0163-5

26. Saito M, Kondo K, Kondo N, Abe A, Ojima T, Suzuki K, et al. Relative
deprivation, poverty, and subjective health: JAGES cross-sectional study. PLoS ONE.
(2014) 9:111-69. doi: 10.1371/journal.pone.0111169

27. Braveman P, Gottlieb L. The
time to consider the causes of the
129:19-31. doi: 10.1177/00333549141291S5206

evidence on the
(2017)

microeconometric
income. Health Econ Rev.

social determinants of health: it’s
causes. Publ Health Rep. (2014)

28. Dickman SL, Himmelstein DU, Woolhandler S. Inequality and the health-care
system in the USA. Lancet. (2017) 389:1431-41. doi: 10.1016/S0140-6736(17)30398-7

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1435162
https://doi.org/10.4324/9780367565152-RECHS100-1
https://doi.org/10.1186/s12939-023-01983-7
https://doi.org/10.1155/2021/6680441
https://doi.org/10.1016/j.puhe.2010.10.010
https://doi.org/10.1016/S2468-2667(22)00206-7
https://doi.org/10.3390/ijerph19106141
https://doi.org/10.1111/jrh.12650
https://doi.org/10.1371/journal.pone.0287292
https://doi.org/10.1186/s12913-022-07604-3
https://www.brookings.edu/blog/up-front/2019/07/02/what-are-automatic-stabilizers/
https://www.brookings.edu/blog/up-front/2019/07/02/what-are-automatic-stabilizers/
https://doi.org/10.2105/AJPH.2021.306301
https://doi.org/10.3390/ijerph182010738
https://doi.org/10.3402/gha.v6i0.22450
https://doi.org/10.1093/esr/jcx037
https://doi.org/10.21916/mlr.2020.3
https://doi.org/10.1186/s41043-018-0139-z
https://doi.org/10.1016/S2468-2667(19)30160-4
https://doi.org/10.1186/s12955-017-0658-0
https://doi.org/10.2190/HS.40.3.h
https://doi.org/10.1080/13547860.2019.1591743
https://doi.org/10.1007/s00148-017-0655-y
https://doi.org/10.1186/s13561-017-0163-5
https://doi.org/10.1371/journal.pone.0111169
https://doi.org/10.1177/00333549141291S206
https://doi.org/10.1016/S0140-6736(17)30398-7
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Chi et al.

29. Rowell D, Connelly LB. A history of the term “moral hazard”. J Risk Insur. (2012)
4:1051-75. doi: 10.1111/j.1539-6975.2011.01448 x

30. Wang Y, Fattore G. The impact of the great economic crisis on mental health care
in Italy. Eur J Health Econ. (2020) 21:1259-72. doi: 10.1007/s10198-020-01204-w

31. Juntunen CL, Pietrantonio KR, Hirsch JK. Guidelines for psychological practice
for people with low-income and economic marginalization: executive summary. Am
Psychol. (2022) 77:291. doi: 10.1037/amp0000826

32. Tibber MS, Walji E, Kirkbride JB. The association between income inequality and
adult mental health at the subnational level-a systematic review. Soc Psychiat Psychiat
Epidemiol. (2022) 21:1-24. doi: 10.1007/500127-021-02159-w

33. Shareef MA, Kumar V, Dwivedi YK, Kumar U, Akram MS, Raman
R, et al. A new health care system enabled by machine intelligence: elderly

people’s trust or losing self-control. Technol Forecast Soc Change. (2021)
162:120334. doi: 10.1016/j.techfore.2020.120334

34. Saxena S, Thornicroft G, Knapp M, Whiteford H. Resources
for mental health: scarcity, inequity, and inefficiency. Lancet. (2007)

370:878-89. doi: 10.1016/50140-6736(07)61239-2

35. Liu K, Tao D. The roles of trust, personalization, loss of privacy, and
anthropomorphism in public acceptance of smart healthcare services. Comput Hum
Behav. (2022) 127:107026. doi: 10.1016/j.chb.2021.107026

36. Hoken H, Sato, H. Effects of public transfers on income inequality and poverty
in rural China. China World Econ. (2022) 30:29-48. doi: 10.1111/cwe.12436

37. Eisenmann C, Nobis C, Kolarova V, Lenz B, Winkler C. Transport mode
use during the COVID-19 lockdown period in Germany: the car became
more important, public transport lost ground. Transport Pol. (2021) 103:60-
7. doi: 10.1016/j.tranpol.2021.01.012

38. Shier G, Ginsburg M, Howell ], Volland P, Golden R. Strong social support
services, such as transportation and help for caregivers, can lead to lower health care
use and costs. Health Affairs. (2013) 32:544-51. doi: 10.1377/hlthaff.2012.0170

39. Golan J, Sicular T, Umapathi N. Unconditional cash transfers in China: who
benefits from the rural minimum living standard guarantee (Dibao) program? World
Dev. (2017) 93:316-36. doi: 10.1016/j.worlddev.2016.12.011

40. Zhou H, Xu G. Research on the impact of green finance on China’s regional
ecological development based on system GMM model. Resour Policy. (2022) 75:102454.
doi: 10.1016/j.resourpol.2021.102454

41. Dong XQ, Simon MA. Health and aging in a Chinese population:

urban and rural disparities.  Geriatr  Gerontol Int.  (2010)  10:85-
93. doi: 10.1111/.1447-0594.2009.00563.x
42. Workman J. Inequality begets inequality: income inequality and

socioeconomic achievement gradients across the United States. Soc Sci Res. (2022)
107:102744. doi: 10.1016/j.ssresearch.2022.102744

43. Gu H, Kou Y, You H. Measurement and decomposition of income-related
inequality in self-rated health among the elderly in China. Int ] Eq Health. (2019)
18:4. doi: 10.1186/s12939-019-0909-2

44. Yang L, Wang L, Dai X. Rural-urban and gender differences in the
association between community care services and elderly individuals mental
health: a case from Shaanxi Province, China. BMC Health Serv Res. (2021)
21:106. doi: 10.1186/s12913-021-06113-z

45. Rank MR, Williams JH. A life course approach to understanding poverty among
older American adults. Fam Soc. (2010) 4:337-41. doi: 10.1606/1044-3894.4032

46. Johnson RW, Favreault MM, Dey J. Risk of economic hardship among older
adults issue brief. Risk. (2021) 1-3. Available online at: https://aspe.hhs.gov/reports/
risk-economic-hardship-among- older-adults-issue-brief-0

Frontiersin Public Health

14

10.3389/fpubh.2024.1435162

47. Zhang CQ, Chung PK, Zhang R. Socioeconomic inequalities in older adults’
health: the roles of neighborhood and individual-level psychosocial and behavioral
resources. Front Public Health. (2019) 7:318. doi: 10.3389/fpubh.2019.00318

48. Langa KM, Llewellyn DJ, Lang IA, Weir DR, Wallace RB, Kabeto

MU, et al. Cognitive health among older adults in the United States
and in England. BMC Geriatr. (2009) 9:1-11. doi: 10.1186/1471-231
8-9-23

49. Smith MD, Wesselbaum D. Global evidence of inequality in well-being among
older adults. ] Am Geriatr Soc. (2023) 72:842-9. doi: 10.1111/jgs.18694

50. Mcmaughan D],  Oloruntoba O,  Smith ~ ML. Socioeconomic

status  and access to healthcare: interrelated drivers for healthy
aging. Front Public ~Health. (2020) 8:231. doi: 10.3389/fpubh.2020.0
0231

51. Frazier TL, Lopez PM, Islam N. Addressing financial barriers to health care
among people who are low-income and insured in New York City, 2014-2017. |
Commun Health. (2022) 6:1-14. doi: 10.1007/s10900-022-01173-6

52. Ochieng N, Biniek JE Schwartz K, Neuman T. Medicare-Covered Older Adults
Are Satisfied With Their Coverage, Have Similar Access to Care as Privately-Insured
Adults Ages 50 to 64, and Fewer Report Cost-Related Problems-Issue Brief. (2021). p. 30.

53. Macleod S, Musich S, Hawkins K, Armstrong DG. The growing need for
resources to help older adults manage their financial and healthcare choices. BMC
Geriatr. (2017) 1:1-9. doi: 10.1186/s12877-017-0477-5

54. Yang D, Ren Z, Zheng G. The impact of pension insurance types on the health
of older adults in China: a study based on the 2018 CHARLS data. Front Public Health.
(2023) 11:1180024. doi: 10.3389/fpubh.2023.1180024

55. Zhou L, Ju P, Li Y, Liu B, Wang Y, Zhang X. Preventive health behaviors among
the middle-aged and elderly in China: does social capital matter? Prev Med Rep. (2023)
35:102-329. doi: 10.1016/j.pmedr.2023.102329

56. Liu H, Wu W, Yao P. A study on the efficiency of pediatric healthcare
services and its influencing factors in China-estimation of a three-stage DEA
model based on provincial-level data. Socio Econ Plan Sci. (2022) 84:101315.
doi: 10.1016/j.seps.2022.101315

57. Zhang Z, Ding L, Zhu Y, Shi Y, Qiyao D. Does scientific and technological
innovation promote regional coordination of socio-economy, environment, and
energy? Evidence from quantitative research in China. Qual Quant. (2024) 58:2735-62.
doi: 10.1007/s11135-023-01770-0

58. Zhou M, Sun X, Huang L. Does social pension expansion relieve depression and
decrease medical costs? Evidence from the rural elderly in China. Int ] Public Health.
(2022) 67:1604296. doi: 10.3389/ijph.2022.1604296

59. Liu J, Zhang Y. Health status and health disparity in China: a
demographic and socioeconomic perspective. China Popul Dev Stud. (2019)
2:301-22. doi: 10.1007/s42379-018-0015-y

60. Suo Z, Shao L, Lang Y. A study on the factors influencing the utilization of public
health services by China’s migrant population based on the Shapley value method. BMC
Public Health. (2023) 23:23-8. doi: 10.1186/s12889-023-17193-3

61. Yang C, Huang ], Yu J. Inequalities in resource distribution and healthcare
service utilization of long-term care in China. Int ] Environ Res Public Health. (2023)
20:3459. doi: 10.3390/ijerph20043459

62. Mcauley E, Szabo A, Gothe N, Olson EA. Self-efficacy: implications for physical
activity, function, and functional limitations in older adults. Am J Lifestyle Med. (2011)
5:361-9. doi: 10.1177/1559827610392704

63. Chen X, Yang S, Zhao H, Li R, Luo W, Zhang X. Self-efficacy, exercise
anticipation and physical activity in elderly: using bayesian networks to elucidate
complex relationships. Pat Prefer Adher. (2022) 16:1819-29. doi: 10.2147/PPA.S369380

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1435162
https://doi.org/10.1111/j.1539-6975.2011.01448.x
https://doi.org/10.1007/s10198-020-01204-w
https://doi.org/10.1037/amp0000826
https://doi.org/10.1007/s00127-021-02159-w
https://doi.org/10.1016/j.techfore.2020.120334
https://doi.org/10.1016/S0140-6736(07)61239-2
https://doi.org/10.1016/j.chb.2021.107026
https://doi.org/10.1111/cwe.12436
https://doi.org/10.1016/j.tranpol.2021.01.012
https://doi.org/10.1377/hlthaff.2012.0170
https://doi.org/10.1016/j.worlddev.2016.12.011
https://doi.org/10.1016/j.resourpol.2021.102454
https://doi.org/10.1111/j.1447-0594.2009.00563.x
https://doi.org/10.1016/j.ssresearch.2022.102744
https://doi.org/10.1186/s12939-019-0909-2
https://doi.org/10.1186/s12913-021-06113-z
https://doi.org/10.1606/1044-3894.4032
https://aspe.hhs.gov/reports/risk-economic-hardship-among-older-adults-issue-brief-0
https://aspe.hhs.gov/reports/risk-economic-hardship-among-older-adults-issue-brief-0
https://doi.org/10.3389/fpubh.2019.00318
https://doi.org/10.1186/1471-2318-9-23
https://doi.org/10.1111/jgs.18694
https://doi.org/10.3389/fpubh.2020.00231
https://doi.org/10.1007/s10900-022-01173-6
https://doi.org/10.1186/s12877-017-0477-5
https://doi.org/10.3389/fpubh.2023.1180024
https://doi.org/10.1016/j.pmedr.2023.102329
https://doi.org/10.1016/j.seps.2022.101315
https://doi.org/10.1007/s11135-023-01770-0
https://doi.org/10.3389/ijph.2022.1604296
https://doi.org/10.1007/s42379-018-0015-y
https://doi.org/10.1186/s12889-023-17193-3
https://doi.org/10.3390/ijerph20043459
https://doi.org/10.1177/1559827610392704
https://doi.org/10.2147/PPA.S369380
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Income inequality and healthcare utilization of the older adults-based on a study in three provinces and six cities in China
	Background
	Theoretical and research framework
	Data
	Variables
	Results
	Robustness test
	Discussion
	Innovation
	Conclusions
	Contributions to the literature
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


