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Objectives: Aging anxiety is not only a health issue but also a stress response
to the structural risk of insufficient medical resources. This study aims to reveal
the impact of aging anxiety on individual healthcare utilization and the complex
psychosocial mechanisms behind it.

Methods: Based on large-scale data from the 2021 Chinese General Social
Survey (CGSS), the study employs a Double Machine Learning (DML) method to
build a causal inference model. The random forest algorithm is used to estimate
the marginal effect of aging anxiety on healthcare utilization. The robustness
checks and placebo tests are conducted to further verify the model's stability
and validity. Finally, heterogeneity analysis explored the differential impact of
independent variables across groups by age, education, household health status
and kid number.

Results: Aging anxiety has a significant positive effect on healthcare utilization
(p = 0.110, t = 4.895). It mediates through multiple pathways including healthcare
accessibility anxiety (= 0.344, t=16.904), affordability anxiety (f = 0.384,
t = 19.845), physical deterioration (f = 0.160, t = 7.286), psychological pessimism
(p=0.175, t = 7.819), sleep disorder (f = 0.104, t = 6.124), and self-efficacy loss
(B =0.160, t = 5.595). Heterogeneity analysis shows significant differences in
this effect across groups with different socio-demographic characteristics and
health statuses, reflecting variations in medical demand and anxiety responses
among populations.

Conclusion: To alleviate anxiety related to medical resource shortage and
promote healthy aging, a multidimensional response system is needed.
This includes improving medical insurance, advancing primary healthcare
management, enhancing health literacy, and building family-community
support networks. Policy design should emphasize the synergy between
psychosocial factors and institutional frameworks, providing theoretical and
empirical support for equitable, inclusive healthcare utilization and sustainable
health development.
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1 Introduction

Globally, the average life expectancy has risen dramatically, from
46.5 years in 1950 to 73.2 years in 2024, according to the World
Population Prospects (2024) (1). Preliminary estimates suggest this will
reach 75 years by 2030. By the late 2070s, the number of people aged
65 and older is expected to surpass those under 18, reflecting a
profound demographic shift toward population aging. As individuals
live longer, societies face new challenges related not only to physical
health and economic sustainability, but also to psychological and
social well-being in later life.

Within this broader context, aging anxiety, defined as
individuals’ fear or worry about aging and its potential negative
consequences (2), has emerged as a critical public health issue.
While aging itself is a natural biological process, anxiety related to
itis deeply influenced by cultural narratives and social environments
(3). Traditional cultural views frequently associate old age with
decline, loneliness, frailty, and social marginalization, perpetuating
negative stereotypes (4) that are internalized across the life course.
These pervasive and persistent negative portrayals exacerbate
feelings of vulnerability and loss of control (5), feeding into the
sociocultural foundations of aging anxiety. In this way, aging
anxiety reflects not only personal concerns about health and
mortality, but also broader societal attitudes and structural
inequalities that shape how aging is experienced and anticipated.
Furthermore, aging anxiety is not limited to physiological or
emotional concerns; it also fundamentally influences individuals’
health-related decisions and behaviors. As anxiety about aging
encompasses fears of health deterioration, loss of autonomy, and
economic insecurity (6), it naturally shapes how people perceive
their current and future healthcare needs. In addition, aging anxiety
is not limited to the older adults. Studies show it is widespread
across all age groups (7), and often peaking in middle age (8).
Hence, this psychological state thus plays a crucial role in driving
healthcare utilization patterns across the lifespan (9).

Healthcare utilization, the frequency and nature of people’s
engagement with medical services, serves as a vital indicator of health
system responsiveness and population well-being (10). Research finds
a negative link between aging anxiety and physical symptoms, with
self-perceived health acting as a mediator that influences healthcare
and public service utilization (11). Health behaviors (12) and anxiety
(9) also play a role in healthcare utilization. Understanding the
factors that influence healthcare utilization is essential, as it directly
affects disease prevention, early diagnosis (13), treatment adherence,
and health outcomes (14). In the context of aging populations,
clarifying how aging anxiety impacts healthcare utilization is
particularly important. It informs whether anxiety leads to timely,
appropriate medical care or whether it results in either overuse or
underuse of services, both of which have significant implications for
individual health and healthcare system sustainability. Additionally,
the concept of healthcare deprivation highlights the multifaceted
barriers, both structural and psychological, that modify the
relationship between aging anxiety and healthcare utilization (15).
Healthcare deprivation can be described as the situation where
individuals do not have access to medical services when needed (16).
Given the demographic trends worldwide, investigating the pathways
from aging anxiety to healthcare utilization is crucial for designing
effective, equitable health policies.
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Nevertheless, most existing research on aging anxiety and
healthcare utilization has been conducted in developed countries
such as the United States, South Korea, and Germany (3, 17), with
limited focus on developing contexts. Moreover, while studies
have explored how depression, general anxiety (18), and death
anxiety (19) affect healthcare utilization, aging anxiety remains
understudied. These gaps are significant given the scale and speed
of demographic aging in countries like China. China, in particular,
exemplifies the urgency of this issue (20). In 2024, the population
aged 60 and above reached 310 million, nearly equal to the entire
population of the United States, and within this group, 220 million
are aged 65 or older, constituting 15.6% of the national population.
This immense and rapidly growing older adults demographic
heightens the significance of aging anxiety as a social and health
challenge. China’s demographic transition provides a critical
context for studying the psychological mechanisms of aging
anxiety, its mediating factors, and the resulting patterns in
healthcare utilization.

In all, aging anxiety is not merely a mental health concern, but
also a social sustainability issue. It intersects with key targets of
the United Nations’ 2030 Sustainable Development Goals (SDGs),
especially Goal 3: “Ensure healthy lives and promote well-being
for all at all ages” Therefore, advancing research on aging anxiety
and healthcare utilization can provide important evidence to
guide the design of fairer and more inclusive policies that support
healthy aging and equitable access to healthcare services.

2 Materials and methods
2.1 Building DML model

We employed the Double Machine Learning (DML) method
to estimate the causal effect of aging anxiety on healthcare
utilization. This approach was chosen over traditional econometric
methods due to its superior ability to handle high-dimensional
confounders and reduce model misspecification bias to obtain
unbiased causal effect estimation (21). This method builds upon
the foundational principles established by Chernozhukov et al.
(22), emphasizing its capability to incorporate a data-driven
control of observed confounders, which enables valid inference
under specific regularity conditions. In our study, the DML model
follows a two-step process: first, we estimate control variables
(such as age, education, and health status) to isolate the true effect
of aging anxiety; second, we use machine learning algorithms to
estimate the treatment effect of aging anxiety on healthcare
utilization while adjusting for these control variables. The residual
error from this treatment step is then treated as an instrumental
variable, enabling the calculation of the unbiased causal effect.
We constructed the model based on formulas adapted from
related literature. A partial linear model was initially formulated
as follows (Equations 1-6):

HU; =6y-AA; + g(X;)+U; E(Uj|,AA].X;)=0 (1)

Where HU; represents healthcare utilization for individual i. A4;
is the aging anxiety indicator, and X; consists of control variables.
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The function g(X,») estimates these controls, while U; is the error
term, and @, represents the treatment effect coefficient. Next,
we estimate the treatment effect and consider potential bias
as follows:
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To accelerate convergence and mitigate biases introduced by
regularization, we introduced the following auxiliary regression model:

AA; =m(X;)+V; E(VilX;) =0 @)

Where m(X,-) is the regression function for aging anxiety, n%(Xi )
use a machine learning algorithm to estimate, and V; is the residual
error term. After partialling out the effect of the control variables from
aging anxiety and obtaining a preliminary estimate of ¢ (X,») from the
auxiliary sample, we treat V; it as the instrumental variable for aging
anxiety and then calculate the unbiased estimator éo using the main
sample of observations:
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2.2 Data description

The data of this study is from the 2021 Chinese General Social
Survey (CGSS), a nationally representative cross-sectional social
survey by Renmin University of China (23). It systematically
collects detailed information on multiple levels, such as aging,
health service, social perception, and individual characteristics,
which can analyze whether aging anxiety can influence healthcare
utilization. Based on a rigorous multi-stage stratified probability
sampling design, the CGSS 2021 has a total of 8,148 samples,
covering 19 provinces, municipalities, and autonomous regions in
China (20, 24). We primarily use data from the core module,
thematic module, and the EASS health module ac-cording to our
research’s theme and purpose. Samples with missing data on key
variables are excluded, so 2,663 participants from the CGSS 2021
are available for the following analysis. Because we utilize
de-identified public data from secondary dataset with ethical
approval, no additional ethics review is required.
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2.3 Variable measurement

The primary dependent variable is healthcare utilization. It refers
to the frequency with which individuals access formal medical
services for diagnosis, treatment, or preventive care. Therefore,
we operationalized this concept using respondents’ self-reported
answer to the question “How often did you seek medical care for your
own health in the past year?” Based on the survey responses,
we constructed a six-category ordinal variable where higher values
indicate greater healthcare utilization frequency.

The independent variable in this study is aging anxiety. Since
comprehensive instruments like the Aging Anxiety Scale (AAS) (2) or
the Personal Anxiety Toward Aging Scale (PAAS) (25) are absent in
large-scale Chinese surveys, we adopted a validated alternative approach
using three questions derived from the health module in the CGSS 2021.
These items capture core concerns about physical disability/mobility, loss
of cognitive ability or autonomy in decision-making, and financial
dependence—key dimensions identified in established aging anxiety
scale. Following methodological precedents, we constructed a continuous
variable through averaging the sum of these items’ responses, where
higher scores indicate more pronounced aging anxiety. The specific
questions are in Appendix Table S1. We also conducted a Pearson
correlation test to assess the relationship between the dimensions of the
aging anxiety variable and itself, with results indicating that both are
significantly correlated and directionally consistent (Appendix Table 52).

To validate the measurement of aging anxiety, we performed a
KMO test and Bartlett’s Test of Sphericity, which confirmed the data’s
suitability for factor analysis (Appendix Table S3). The KMO value was
0.693, indicating an adequate sample size, and Bartlett’s Test yielded a
significant result (chi-square = 2034.836, p < 0.01), further supporting
the appropriateness of the data for factor analysis. Principal Component
Analysis (PCA) revealed that the first extracted factor accounted for
68.058% of the variance (Appendix Table S4). The factor loadings for
the subscales of aging anxiety were as follows: 0.821 for physical frailty
aging anxiety, 0.845 for cognitive decline aging anxiety, and 0.809 for
financial dependency aging anxiety. These results confirm the construct
validity of the aging anxiety scale (Appendix Table S5).

The influencing framework of aging anxiety on healthcare
utilization is theoretically anchored in health demand theory (26) and
perceived health theory (27), with extensions to clarify the dual
pathways linking aging-specific psychological factors to healthcare
behaviors (Figure 1). Guided by health demand theory, which posits
that perceived access barriers and cost concerns shape healthcare-
seeking motives, we proposed the healthcare service deprivation
pathway. Aging anxiety heightens worries about health service
accessibility and economic burdens, driving preventive healthcare
utilization as a preemptive response to potential service inadequacies.
Drawing on perceived health theory, which emphasizes the role of
subjective health perception in triggering health actions, we developed
the healthcare perception deprivation pathway. Aging anxiety impairs
self-perceived physical / psychological wellbeing, sleep quality, and
healthcare self-efficacy, thereby prompting diagnostic and therapeutic
healthcare-seeking to address perceived health deteriorations. In
essence, this dual-pathway model highlights that operationalizing
healthcare deprivation as a core mediating mechanism offers a novel
and critical perspective to unravel the intricate causal link between
aging anxiety and healthcare utilization. The detailed measurements
of mediating variables could be found in Appendix Table S1.
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FIGURE 1

Other socio-demographic control variables were included to
avoid potential effects from confounding factors, including age,
gender, religion, educational status, marital status, political status, kid
number, housing number, and living environment. The specific
definitions and measurements can also be found in Appendix Table S1.

2.4 Statistical analysis

All of data analyses were conducted using the Double ML package
(version 0.9.3) in Python (version 3.9). The specific parameters are
listed in Appendix Tables S6-S9. First, descriptive statistics were
performed to examine the distribution situation of the sample. Second,
we conducted the causal inference and influencing mechanism analyses
through the Double Machine Learning (DML) based on random forest
(RF). In our mediation analysis, we utilized the DML framework to
estimate the causal pathways, specifically focusing on the mediation
effect through identified mediators (28). Control variables and province
fixed effect were added to further address potential confounders and
omitted variable bias. Furthermore, a series of robustness tests were
conducted to assess the stability of the impact of aging anxiety on
healthcare utilization. A placebo test by randomly generating pseudo-
treatment groups through 500 Monte Carlo permutations was also
carried out. Third, heterogeneity analyses based on DML models were
conducted to examine whether the relationship between aging anxiety
and healthcare utilization is different across subgroups defined by other
demographic characteristics or health status.

5 Results
3.1 Descriptive analysis
The descriptive statistics for the key variables in this study are

summarized in Tables 1, 2. Table 1 presents the aging anxiety status
across three dimensions. The mean score for aging anxiety was 2.374

Frontiers in Public Health

04

(SD = 0.949), suggesting moderate levels of anxiety regarding aging-
related concerns. This overall score is influenced by four key
dimensions: health anxiety, which had a mean score of 2.633
(SD = 1.116), reflecting moderate concern about health issues; self-
determination anxiety, with a mean of 2.265 (SD = 1.134), indicating
concerns about personal autonomy; and financial anxiety, which
scored a mean of 2.225 (SD = 1.201), showing moderate anxiety about
financial stability (Table 1). Healthcare utilization was measured using
a six-category ordinal scale, with 30.8% of respondents indicating no
healthcare visits in the past year, and 35.7% reporting seeking care
several times a year. For health-related perceptions, 52.2% of
participants rated their sleep quality as relatively good, while 35.5%
considered themselves to be physically healthy. In terms of psycho-
logical well-being, 39.4% of respondents reported no feelings of
depression, with 5.2% indicating severe physical deterioration.
Significant levels of accessibility anxiety and affordability anxiety were
observed, with substantial proportions of the population expressing
concerns about healthcare access and the affordability of medical
services. Self-efficacy loss in managing healthcare-related tasks was
reported by 17.3% of individuals as being very unconfident (Table 2).

3.2 The influence of aging anxiety on
healthcare utilization

By dividing the sample ratio at 1:4, Table 3 identifies the influence
of aging anxiety on healthcare utilization through DML framework
based on RE. In Mode 1 and Model 2, we only controlled province
dummy variable or control variables. Both regression coefficients are
remarkably positive at the 1% level. In Mode 3, we added both control
variables and province dummy variable, finding that the coefficient is
also positive at the 1% level (5 = 0.110, t = 4.895). It robustly confirms
that healthcare utilization would become more frequent with the
enhancement of aging anxiety.

To test the robustness of baseline regression, we conducted a series
of analyses in Table 4. In Model 1, we substituted the previous
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TABLE 1 The scores of different dimensions of aging anxiety (X +S).

10.3389/fpubh.2025.1679262

Dimension Sample size Minimum value Maximum value +S

Aging anxiety 2,663 1 5 2.374£0.949
Health anxiety 2,663 1 5 2.633+ 1.116
Self-determination anxiety 2,663 1 5 2.265 + 1.134
Financial anxiety 2,663 1 5 2.225+1.201

TABLE 2 Descriptive statistics.

Variable (percent) Mean SD Median IQR
Dependent variable

Aging anxiety 2370 ‘ 0.949 ‘ 2333 ‘ 1.333
Independent variable

Healthcare utilization

Never = 0(30.8%); once a year = 1(23.1%); several times a year = 2(35.7%); once a month = 3(7.7%); once a week = 4(1.8%); 1293 1092 . 5
several times a week = 5(0.9%)

Mediating variables

Sleep disorder

Very good = 0(21.1%); relatively good = 1(52.2); relatively poor = 2(21.7); very poor = 3(5.0%) 1.105 ‘ 0.786 ‘ 1 ‘ 1
Physical deterioration

Very healthy = 0(17.6%); relatively healthy = 1(35.5%); average = 2(28.2%); relatively unhealthy = 3(13.5%); Very 532 Log7 ) )
unhealthy = 4(5.2%)

Psychological pessimism

Never = 0(39.4%); rarely = 1(26.7%); sometimes = 2(23.5%); often = 3(8.2%); always = 4(2.3%) 1.073 ‘ 1.076 ‘ 1 2
Accessibility anxiety

Not worried at all = 0(14.2%); somewhat worried = 1(22.7%); Not very worried = 2(33.4%); very worried = 3(29.8%) 1.788 ‘ 1.023 ‘ 2 ‘ 2
Affordability anxiety

Not worried at all = 0(9.3%); somewhat worried = 1(15.8%); Not very worried = 2(29.9%); very worried = 3(44.9%) 2.104 ‘ 0.985 ‘ 2 ‘ 2
Self-efficacy loss

Very confident = 0(32.7%); confident = 1(15.1%); neither confident nor unconfident = 2(21.7%); Unconfident = 3(13.3%); Very L673 475 5 3
unconfident = 4(17.3%)

Control variables

Gender

Male = 0(45.1%); female = 1(54.9%) 0.550 0.498 NA NA
Age

Youth (18-44) = 0(34.4%); middle-aged (45-60) = 1(28.9%); older adults (60 and above) = 2(36.8%) 1.020 0.843 1 2
Religion

No religious belief = 0(91.3%); having religious beliefs = 1(8.7%) 0.090 ‘ 0.282 ‘ NA ‘ NA
Household

Non-agricultural = 0(40.0%); Agricultural = 1(60.0%) 0.600 ‘ 0.490 ‘ NA ‘ NA
Marital

Unmarried = 0(27.6%); Married = 1(72.4%) 0.720 ‘ 0.447 ‘ NA ‘ NA
Education

Hliterate = 0(11.0%); literate = 1(89.0%) 0.586 ‘ 0.806 ‘ NA ‘ NA
Political

Non-party member = 0(87.8%); Party member = 1(12.2%) 0.122 0.327 NA NA
Kid number 1.690 1.262 2 1
Living environment 1.851 0.577 2.000 0.750
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TABLE 3 The association between aging anxiety and healthcare

utilization.
Variable (1) (2) (3)
Healthcare Healthcare Healthcare
utilization utilization utilization
0.110%%* 0.111%%* 0.110%%*
Aging anxiety
(4.877) (4.909) (4.895)
Control
N Y Y
variables
Province FE Y N Y
Obs. 2,663 2,663 2,663
DML RF RF RF

1. ##% p < 0.01, ** p < 0.05, * p < 0.1. 2. t statistics in parentheses. 3. The regressions include
constant terms but are not reported.

measurement of aging anxiety with the summing scores of those three
items (health anxiety, financial anxiety, and self-determination
anxiety) related to aging anxiety. In Model 2, we added some control
variables of social security, including basic endowment insurance,
basic medical insurance, commercial endowment insurance, and
commercial health insurance to prevent instability caused by omitted
variables. In Model 3, we performed 5,000 bootstrap sampling tests to
validate the reliability of statistical inferences. In Model 4, we removed
municipality’s samples to avoid bias from their distinct economic,
policy and resource gaps with other provinces. In Model 5, we changed
K folds of cross-fitting to 1:9. In Model 6, the baseline method was
replaced with DML based on Linear Regression (LR). Across all
results, the coeflicients constantly remain significant at the 1% level,
thereby identifying the structural robustness of the enhancement
effect of aging anxiety on healthcare utilization.

Simultaneously, we also performed a placebo test by randomly
generating pseudo-treatment groups through 1,000 Monte Carlo
permutations. In Figure 2, the pseudo-treatment groups’ coefficients
are predominantly centered around 0, with their estimated p-values
mostly exceeding 0.05. A distinct separation between placebo effects
and the actual coeflicient value (0.110) is also obvious in kernel
density estimation. We find no evidence of random-grouping bias, and
the result of baseline regression is almost impossible to originate from
random variations.

3.3 The influencing mechanism

In Table 5, we identify the two-dimensions influencing
mechanisms of healthcare deprivation based on the theoretical
framework. It verifies that healthcare deprivation is a significant
pathway to induce healthcare utilization behavior of those individuals
with aging anxiety.

In Model 1 and Model 2, we found that each unit increase in aging
anxiety can resulted in 0.344 increase in healthcare service accessibility
anxiety and 0.384 increase in healthcare service affordability anxiety.
This, called healthcare service deprivation, further heightens concerns
over future access to essential health resources, triggering loss
aversion-based preventative tendencies. In this condition, the fear of
unmanaged health decline outweighs the costs of early intervention.
Therefore, individuals amplify proactive healthcare utilization, seeking
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timely screening and care to address potential issues before they
escalate into more severe problems.

In Model 3-6, the results unveiled that aging anxiety is an
important cause of structural health deterioration, aggravating
physical deterioration (f = 0.160, t = 7.286), psychological pessimism
(f=0.175, t = 7.819), sleep disorder (ff = 0.104, t = 6.124), and self-
efficacy loss (#=0.160, t=5.595). These interrelated outcomes,
characterized by tangible health impairments and diminished
psychological resilience, create urgent health signals that necessitate
clinical intervention. It can be called healthcare condition deprivation.
As physical discomfort intensifies, emotional distress persists, and
functional capacities decline, individuals are compelled to seek
diagnostic and therapeutic healthcare utilization to alleviate
symptoms, address underlying health issues, and re-store daily
functioning. This directly driving the increase in healthcare utilization
for treatment purposes.

3.4 Heterogeneity analysis

To assess variability in effects across population subgroups,
we conducted a heterogeneity analysis. Figure 3 visually summarized
the results through forest plots comparing effect sizes and 95%
confidence intervals (Cls) across five socio-demographic categories.

Given the aging effect, generation Z exhibits a substantially
stronger effect (f=0.245, p <0.01) compared to Baby Boomers
(f=0.175, p < 0.001), indicating greater susceptibility among younger
cohorts. Simultaneously, consistent pattern emerges among vulnerable
subgroups. Illiterate individuals (f = 0.225, p < 0.001) and agricultural
house-holds (f = 0.124, p < 0.001) all show markedly elevated effects
relative to their more advantaged counterparts. This demonstrates the
protective role of education and socio-economic privilege in buffering
against aging anxiety-driven healthcare utilization. Notably,
intergenerational support further amplifies utilization responses, with
parents exhibiting significant anxiety-driven healthcare utilization
(f=0.114, p < 0.001) compared to childless individuals who showed
no statistically significant effect. Interestingly, aging anxiety
significantly increases healthcare utilization among the uninsured
(f=0.115, p < 0.001), while no significant effect emerged among the
insured. This underscores that lack of insurance coverage heightens
vulnerability, transforming aging anxiety directly into healthcare
seeking behavior, contrasting with the buffering effect of
having insurance.

4 Discussion
4.1 Summary of findings

The intensification of an individual’s aging anxiety is significantly
associated with an increase in their healthcare utilization. Concerns
about financial instability caused by aging, dependence on others for
care, or physical disability constitute a persistent psychological stressor
(29). This stressor may through mind-body interactions heighten an
individual’s sensitivity to current physical discomforts and may
genuinely increase certain stress-related psychosomatic health risks
(30), all of which can lead to more frequent seeking of medical
services. Furthermore, perceived future risks may strongly activate an
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TABLE 4 The result of robustness test.

10.3389/fpubh.2025.1679262

Variable (1) ) (3) (4) (5) (6)
Replace Add control = Bootstrap test Remove Change K Replace
measurement variables municipality folds DML
0.037%%* 0.108%** 0.111%%* 0.109%%* 0.1127%%* 0.109%**
Aging anxiety
(4.947) (4.692) (4.914) (4.554) (4.985) (4.836)
Control variables Y Y Y Y Y Y
Province FE Y Y Y Y Y Y
Obs. 2,663 2,538 2,663 2,199 2,663 2,663
DML RF RF RF RF RF LR
1. %% p < 0.01, ** p < 0.05, * p < 0.1. 2. t statistics in parentheses. 3. The regressions include constant terms but are not reported. 4. The dependent variables are healthcare utilization in
Table 4.
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The result of placebo test.

TABLE 5 The influencing mechanisms of aging anxiety and healthcare utilization.

Variable

(1)

(2)

Healthcare service deprivation

3)

(4)

(5)

Healthcare condition deprivation

Accessibility Affordability Physical Psychological Sleep

anxiety anxiety deterioration pessimism disorder

0.3447%5 03845 0.160% 0.175%% 0.10477% 0.160%#*
Aging anxiety

(16.904) (19.845) (7.286) (7.819) (6.124) (5.595)
Control variables Y Y Y Y Y Y
Province FE Y Y Y Y Y Y
Observations 2,663 2,663 2,663 2,663 2,663 2,663
DML RF RF RF RF RF RF

—

JEEE D <0.01, #F p < 0.05, * p < 0.1. 2. t statistics in parentheses. 3. The regressions include constant terms but are not reported.

individual’s preventive motivation (31). Out of a desire to avoid
premature health decline, individuals with higher aging anxiety are
more likely to actively use medical services in an attempt to gain a
sense of control and reduce future health and financial burdens
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through early intervention. At the same time, anxiety surrounding
economic security and loss of autonomy may also drive individuals to
maintain optimal health in order to delay the onset of dependence,
thereby increasing their demand for various medical services.
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The result of heterogeneity test.

Therefore, multidimensional anxiety about aging is not merely
reflected at the emotional level; it may also influence individuals’
medical decision-making behaviors (32) and serve as a key factor
driving increased utilization of healthcare services.

The research findings also indicate that the promotive effect of
aging anxiety on healthcare utilization is partly realized through the
amplification of healthcare deprivation. The Theory of Care-Seeking
Behavior posits that individuals’ decisions to seek medical care result
from an evaluation of symptom severity, attribution, perceived threat
of illness, and a cost-benefit analysis of taking action (33). Aging
anxiety not only directly prompts individuals to seek medical care, but
also influences their perception and assessment of their medical
circumstances and health status. Healthcare deprivation encompasses
concerns over the accessibility and financial burden of healthcare
services, as well as negative perceptions of one’s own health condition
and a sense of lost capability. Aging anxiety magnifies deprivation in
both these dimensions, thereby driving care-seeking behavior.
Previous studies in developed countries such as the United States have
highlighted that aging anxiety leads to increased healthcare utilization,
particularly as individuals become more emotionally distressed about
aging (34). However, our study offers a new perspective by suggesting
that aging anxiety in China is not only driven by emotional distress
but also by significant healthcare deprivation, where limited access to
medical services exacerbates the anxiety, prompting individuals to
seek care more proactively. This distinguishes our findings from those
in developed countries, where healthcare access is generally
more reliable.

When individuals experience strong aging anxiety, they tend to
amplify vigilance toward health risks and fears regarding insufficient
resources. This anxious state in-creases sensitivity to subtle bodily
changes or discomforts. Aging anxiety may elicit existential concerns
(35), making individuals more likely to interpret such signals as
signs of serious health problems. Based on loss aversion tendencies
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(36), individuals prioritize avoiding significant future losses caused
by health deterioration, relatively downplaying the costs and efforts
required to seek current medical attention. Consequently, concerns
about potentially losing control over health and future basic medical
resource security translate into a proactive motivation to avoid risks
(37). This drives individuals to actively seek medical interventions,
manifested in increased use of both preventive and curative services.
At the same time, anxiety undermines individuals’ confidence in
self-managing their health, making problems feel beyond their
coping capacity. On the other hand, aging anxiety exacerbates
worries about potential barriers to accessing medical resources,
leading individuals to anticipate and amplify future medical needs,
payment ability, and service accessibility issues. Andersen’s
Behavioral Model of Health Services Use (38) indicates that
individuals’ decisions to seek services are driven by an integration of
enabling and need factors. The combined effect of these two
heightened senses of deprivation forms a psychological state in
which health is perceived as genuinely threatened and coping
resources are potentially insufficient. It is precisely this intensified
psychological state, integrating concerns about health status and
resource accessibility, that constitutes the intrinsic motivation
driving individuals to seek healthcare services.

Heterogeneity analysis examined the variability of aging anxiety’s
impact on healthcare utilization across different population subgroups
and analyzed the moderating effects of sociodemographic characteristics.

Generation Z exhibits a significantly stronger response to aging
anxiety compared to the Baby Boomer generation, which aligns with
previous research findings (6). A possible explanation is that younger
cohorts face longer-term uncertainties, including concerns about the
sustainability of future pension systems, a lack of long-term confidence in
their ability to accumulate healthcare resources, and fear of potentially
high treatment costs resulting from delayed health investments. This
heightened sensitivity to “long-term risks” causes anxiety to more directly

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1679262
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Luo et al.

translate into current demand for preventive and curative healthcare
services (39). Moreover, Chinas educational system and that of many
Western countries significantly differ, particularly in terms of access and
equity. In China, despite the growing availability of higher education,
disparities in access to quality education remain, especially between urban
and rural areas (40). This educational gap can affect individuals
understanding of healthcare and aging issues, shaping their perception of
aging anxiety. In contrast, cohort studies in Portugal and Northern
Europe demonstrate that systematic health literacy interventions can
significantly enhance well-being among older adults while reducing
anxiety/depression symptoms (41, 42). Many Western countries have
more robust public education systems and healthcare literacy programs
that help alleviate some of the psychological burdens linked to
aging anxiety.

A striking difference in our findings is that, while younger
generations in developed countries express similar concerns about
long-term health risks, our study reveals that in China, these concerns
are heightened due to uncertainties surrounding the sustainability of
the healthcare system and the lack of social security mechanisms. As
aresult, the reaction to aging anxiety is stronger in China, particularly
among younger cohorts who face greater insecurity about future
healthcare resources. This adds another layer of complexity to how
aging anxiety is experienced, with the combination of educational
disparities and healthcare system uncertainties amplifying the
response in younger generations.

Among low socioeconomic status groups (including illiterate
populations and rural households), aging-anxiety-driven healthcare
utilization is significantly higher than in higher socioeconomic status
groups. Deficiencies in education and financial resources weaken
individuals’ capacity and confidence to cope with health risks. Low
educational attainment may limit access to health information, risk
assessment ability, and effective resource mobilization (43);
meanwhile, economic scarcity amplifies fears regarding the burden of
medical expenses (44). Faced with comparable levels of aging anxiety,
low socioeconomic status individuals, lacking buffers such as savings
or diversified support networks (45), are more likely to convert anxiety
into urgent behaviors to seek immediate medical resources to mitigate
present uncertainties and future risks.

The COVID-19 pandemic has further exacerbated these inequalities,
as individuals from lower socioeconomic backgrounds often face greater
difficulties in accessing both healthcare and educational resources (46).
In many developing countries, including China, the pandemic disrupted
education and limited the dissemination of critical health information,
which disproportionately affected marginalized groups (47). This
disruption may have further amplified aging anxiety, as individuals feel
more uncertain about their healthcare options and the future availability
of medical services. Beyond the impact of COVID-19, other
unincorporated variables such as regional healthcare infrastructure,
access to digital health tools, and variations in social support systems may
further influence healthcare-seeking behaviors (48). For instance,
individuals in rural or underserved areas might experience heightened
anxiety due to limited access to healthcare resources, while changes in
mental health awareness could also affect individuals’ responses to aging
anxiety (49). These additional factors warrant further exploration to offer
a more holistic understanding of the drivers behind aging-related
healthcare utilization.

Compared with childless individuals, parents’ anxiety significantly
enhances their healthcare utilization behaviors, reflecting the
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motivational mechanism of family responsibility (50). Parents are
more inclined to proactively intervene on their aging-related health
concerns, driven by the desire to fulfill ongoing caregiving duties and
avoid becoming a burden to their children. In contrast, childless
individuals may experience relatively lower levels of anxiety-driven
healthcare utilization due to the absence of such direct responsibility
pressures or differing dependency pathways on socialized
eldercare services.

Medical insurance plays a protective role. The health
conditions arising during aging are closely related to social
security policies (51). Lack of insurance means individuals are
directly exposed to potential catastrophic medical financial risks
(52), which may heighten their sensitivity and fear of aging-related
health decline. Anxiety is often interpreted as the pressure of
potentially high medical expenses, thereby strongly driving care-
seeking behavior. Conversely, insurance coverage provides
financial buffering and psychological security, reducing the
motivation to seek premature or excessive medical services out of
fear of costs (53).

4.2 Policy implications

Based on these findings, policy interventions need to build a
multidimensional response system. First, strengthen the safety net
function of medical insurance by expanding outpatient coverage and
improving convenience in cross-regional settlement. Develop
transitional enrollment incentive policies for young migrants and
informal employees to alleviate their economic burden anxiety by
reducing their actual out-of-pocket costs. Second, add older adults
health management service packages in primary healthcare
institutions, integrating basic physical examinations, chronic disease
screening, and psychological assessments to replace passive
healthcare-seeking with proactive services. Third, implement health
literacy enhancement initiatives by providing low-education groups
with healthcare navigation, insurance configuration guidance, and
self-health management training through community health stations,
reducing service accessibility anxiety caused by information
asymmetry. Last but not least, explore models of joint family and
community support by encouraging children’s participation in
parental health management and constructing community mutual aid
eldercare networks for the childless, filling the motivation gap in
preventive healthcare behavior caused by family absence. In summary;,
dissipating the material basis of deprivation through institutional
design facilitates the alleviation of medical re-source-related anxiety
and the synergistic realization of healthy aging goals.

4.3 Limitations

Admittedly, this study has certain limitations. Restricted by the
CGSS database content, there remains room to deepen the
measurement of core dimensions of variables such as aging anxiety
and Healthcare Deprivation. Additionally, relying on cross-sectional
data to identify mechanisms suggests that future research could
com-bine longitudinal surveys or experimental studies to further
validate the dynamic evolution and causal temporality of the
mediating pathways.
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5 Conclusion

The study reveals the complex psychosocial mechanisms
underlying healthcare demand and utilization in the aging process.
Using large-scale CGSS data, the research systematically examined the
impact and mechanisms of aging anxiety on individual healthcare
utilization through a double machine learning approach. Aging
anxiety is not only a health concern but also a stress response to the
structural risk of insufficient medical resources. The heightened
sensitivity observed in younger cohorts mirrors a crisis of trust in the
long-term health security system.
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