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Abstract. Population aging and persistent urban—rural health disparities
constitute dual challenges for public health in China. Despite nationwide
improvements in life expectancy, deep inequalities remain between urban and
rural older adults. This systematic review searched PubMed, Web of Science,
CNKI, and Wanfang for peer-reviewed quantitative studies published between
January 2018 and December 2024. Studies were included if they focused on
adults aged 60 and older, reported urban—rural comparisons, and examined health
outcomes. Sixty-eight studies met inclusion criteria. All included studies scored
6-8 stars on the Newcastle-Ottawa Scale, with 38.2% adequately adjusting for
socioeconomic confounders. Urban older adults consistently demonstrated better
outcomes across all health domains. Only 12.20% of rural older adults achieved
successful aging compared to 27.25% in urban areas. Rural older adults showed
higher rates of poor self-rated health (20.26%, 95% CI: 19.8-20.7%), with
similar disparities observed across chronic disease, disability, cognitive function,
and mental health outcomes. Selective survival bias and inconsistent urban—rural
classification likely lead to underestimation of true disparities. Coordinated
policy interventions targeting health insurance unification, rural primary care
strengthening, and social support infrastructure are needed.
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1 First Introduction

1.1 Background

Population aging represents one of the most significant demographic shifts of the 21st
century, placing growing pressure on health systems, social security, and public policy
worldwide[1]. Among developing countries, China has undergone one of the fastest
aging transitions, compressing long-term demographic changes into a relatively short
period[2]. By 2022, adults aged 65 and above exceeded 210 million, representing
14.9% of the national population[3]. This rapid shift creates intense challenges for
health services, long-term care, pension systems, and public health planning[4].
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Despite nationwide improvements in life expectancy and basic health coverage, deep
and persistent inequalities remain between urban and rural regions[5]. These gaps re-
flect decades of uneven development in economics, health-care access, education, in-
frastructure, and social welfare[6]. Rural older adults continue to face substantial dis-
advantages in health outcomes, access to quality services, and social support net-
works[7]. For many rural residents, aging is accompanied by heightened vulnerability,
limited resources, and weaker institutional support.

Existing research often focuses on single health outcomes, uses inconsistent urban—
rural definitions, or lacks a strong theoretical framework to explain how disparities
form and persist[8]. Few studies integrate evidence on longevity, physical health, cog-
nitive function, mental health, and successful aging within one unified framework[9].
Many studies also fail to account for selective survival bias, which tends to flatten ob-
served rural-urban gaps and distort real health inequalities[18]. This review addresses
these gaps by synthesizing recent evidence on physical, cognitive, and mental health
disparities within a unified ecological framework, while critically accounting for meth-
odological issues such as selective survival bias and inconsistent urban—rural classifi-
cation.

1.2 Theoretical Framework

This study uses Bronfenbrenner's Ecological Systems Theory (EST) as a formal organ-
izing framework to interpret synthesized evidence[12]. Rather than merely listing de-
terminants, this framework provides a cohesive lens through which all data are inter-
preted, revealing how disadvantages accumulate and interact across levels.

The microsystem encompasses individual and household-level factors including so-
cioeconomic position, health literacy, family support, and health behaviors.
The mesosystem captures community-level resources such as primary care access, so-
cial participation opportunities, and local support networks. The exosystem refers to
institutional and policy environments, including health insurance design, pension sys-
tems, and workforce allocation. The macrosystem represents overarching structural
conditions, most notably China's historical urban—rural dual structure and cultural
norms surrounding aging[13][14][15][16].

This integrated model helps explain how disadvantages accumulate across levels and
reinforce urban—rural health inequalities over time[7]. Rather than viewing disparities
as isolated outcomes, this framework reveals how social, economic, and policy struc-
tures interact to shape later-life health. It also highlights that interventions must target
multiple levels simultaneously to achieve meaningful and lasting change.

1.3 Purpose and Significance

This review aims to: (1) compare urban—rural differences in life expectancy and health-
adjusted life expectancy (HALE); (2) examine disparities across multiple health do-
mains, including physical health, cognitive function, mental health, and successful ag-
ing; (3) identify multilevel determinants using Bronfenbrenner's Ecological Systems
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Theory; and (4) propose evidence-based policy recommendations. The findings support
Healthy China 2030 and rural revitalization goals to reduce health inequality[16].

2 Methods

2.1  Search Strategy

Four electronic databases were systematically searched: PubMed, Web of Science Core
Collection, China National Knowledge Infrastructure (CNKI), and Wanfang Data. The
search was conducted from database inception to December 31, 2024. Reference lists
of included studies and relevant review articles were also manually screened to identify
additional eligible studies. One study published online ahead of print in 2024 with a
formal 2025 publication date was identified and included (see 2.4 Study Flow).

The comprehensive search strategy combined Medical Subject Headings (MeSH)
and free-text keywords for four concept groups: (1) population terms ("aged" OR "older
adults" OR "elderly" OR "aging" OR "geriatric"); (2) disparity terms ("urban—rural"
OR "rural-urban" OR "health disparity" OR "health inequality"); (3) outcome terms
("life expectancy" OR "health-adjusted life expectancy" OR "HALE" OR "chronic dis-
ease" OR "cognitive function" OR "mental health" OR "successful aging"); and (4)
setting terms ("China" OR "Chinese"). A complete PubMed search strategy is available
from the corresponding author upon request. The search was restricted to studies pub-
lished between January 1, 2018, and December 31, 2024, to capture contemporary ev-
idence. The start date of 2018 was chosen to capture evidence reflecting China's post-
13th Five-Year Plan period and the implementation of Healthy China 2030 strategy,
which marked a policy shift toward prioritizing health equity. Both English-language
and Chinese-language publications were eligible.

2.2 Eligibility Criteria

Studies were eligible if they met the following criteria: (a) quantitative, peer-reviewed
research using population-based or nationally representative samples; (b) focused on
adults aged 60 years and older; (c) reported urban—rural comparisons for at least one
health outcome; (d) conducted in mainland China; and (e) published in English or Chi-
nese between 2018 and 2024. Studies were excluded if they were: (a) reviews, editori-
als, commentaries, or conference abstracts; (b) qualitative studies or case reports; (c)
based on non-representative convenience samples or clinical populations; (d) did not
disaggregate results by urban—rural residence; or (e) were not peer-reviewed.

23 Study Selection

Following deduplication using EndNote X9, two reviewers independently screened ti-
tles and abstracts against eligibility criteria. Full-text reports of all potentially relevant
studies were then retrieved and independently assessed for eligibility by the same two
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reviewers. Disagreements at any stage were resolved through discussion; when consen-
sus could not be reached, a third senior reviewer made the final determination. Inter-
rater reliability was substantial (Cohen's k = 0.87, 95% CI: 0.82-0.91). Reasons for
exclusion at the full-text stage were documented.

2.4  Study Flow

The initial search yielded 1,247 records. After removing duplicates, 1,014 unique rec-
ords remained. Title and abstract screening excluded 893 records, leaving 121 full-text
articles for assessment. Of these, 53 were excluded: 18 lacked urban—rural comparisons,
15 used non-representative samples, 12 did not report eligible health outcomes, and 8
were reviews or commentaries. One study published online ahead of print in 2024 with
a formal 2025 publication date was included, as it was identifiable and accessible within
the search period[18]. Ultimately, 68 studies met all criteria and were included in the
synthesis. A PRISMA 2020 flow diagram documenting the study selection process is
presented in Figure 1.

Records identified from databases
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No eligible health outcome
12
Review or commentary
8

2

Fig. 1. PRISMA flow diagram of the study selection process.

2.5 Data Extraction and Quality Assessment

A standardized, piloted data extraction form was developed in Microsoft Excel. Two
reviewers independently extracted: study characteristics (first author, publication year,
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data source), sample features (size, age range, sex distribution), urban—rural classifica-
tion method (hukou-based, administrative, or geographic), health outcomes measured
(life expectancy, HALE, chronic disease, cognitive function, mental health, successful
aging), key effect estimates with confidence intervals, and covariates adjusted for in
multivariable analyses.

The Newcastle—Ottawa Scale (NOS) assessed methodological quality across three
domains: selection (maximum 4 stars), comparability (maximum 2 stars), and out-
come/exposure assessment (maximum 3 stars). All included studies scored between 6
and 8 stars (out of a maximum of 9), indicating moderate-to-high quality. Regarding
specific domains, 42 of 68 studies (61.8%) adequately controlled for age and sex only,
while only 26 studies (38.2%) adjusted for additional confounders such as education,
income, and health behaviors. Forty-five studies (66.2%) provided adequate description
of non-response rates and follow-up attrition. The most common methodological limi-
tations were inadequate control for socioeconomic confounders and insufficient report-
ing of non-response rates, which may introduce residual confounding and limit gener-
alizability.

2.6  Synthesis Method

Due to substantial heterogeneity across studies in design, population characteristics,
health outcome definitions, urban—rural classification methods, and statistical report-
ing, meta-analysis was not feasible. Health outcome definitions varied considerably
across studies. Successful aging was most commonly operationalized using the Rowe
and Kahn (1997) tripartite model, though some studies employed alternative criteria
emphasizing life satisfaction or psychological well-being. Cognitive impairment was
defined variably using Mini-Mental State Examination (MMSE) cut-offs ranging from
18 to 24, or based on self-reported memory complaints. Depressive symptoms were
assessed using different instruments, primarily the CES-D and GDS. This definitional
heterogeneity was accounted for in the narrative synthesis by comparing findings
within definitionally homogeneous subgroups where possible and noting definition-de-
pendent variation in results.

A structured narrative synthesis was conducted. Findings were tabulated and
grouped by health outcome domain (longevity/HALE, physical health, cognitive func-
tion, mental health, successful aging). Within each domain, studies were compared by
data source (CLHLS vs. CHARLS vs. other national surveys), urban—rural classifica-
tion method (hukou-based, administrative binary, or three-tier geographic), and study
design (cross-sectional vs. longitudinal). Direction and magnitude of effects were sys-
tematically compared across studies to identify consistent patterns and explore sources
of heterogeneity. Synthesis results were then organized according to Bronfenbrenner's
Ecological Systems Theory to identify determinants at microsystem, mesosystem, ex-
osystem, and macrosystem levels.



166 Z. Wang et al.
3 Longevity Disparities and Selective Survival Bias

Urban older adults consistently show higher life expectancy and health-adjusted life
expectancy than rural adults[18][19]. Earlier screening, better chronic disease manage-
ment, and improved access to emergency and specialist care reduce preventable deaths
and extend healthy years.

Recent improvements in rural health indicators should be interpreted with caution
due to selective survival bias[18]. Frail and vulnerable rural elders are more likely to
die prematurely due to limited healthcare access, resulting in surviving rural cohorts
that appear healthier than the true underlying population[24]. This mortality selection
is particularly pronounced among the oldest-old, leading to systematic underestimation
of urban—rural disparities. Cross-sectional studies that fail to account for differential
mortality may create a false impression of narrowing gaps, potentially misleading pol-
icymakers into underestimating rural health needs. Longitudinal studies that track mor-
tality and loss to follow-up provide substantially more accurate estimates of real health
inequalities.

The implications are significant: true urban—rural health disparities are almost cer-
tainly larger than reported. This pattern highlights the critical need to account for mor-
tality selection when interpreting rural health statistics and designing equitable health
policies. Beyond longevity, substantial urban—rural disparities exist across multiple di-
mensions of health, as detailed below.

4 Urban—Rural Health Disparities

4.1  Overall Health Disparities

Rural older adults have higher rates of chronic conditions, poor self-rated health
(20.26%, 95% CI: 19.8-20.7%) [11], disability, cognitive decline, and depressive
symptoms[11][20]. These patterns are stable across age groups and widen as people
age[21]. Chronic conditions in rural areas often remain undetected or poorly managed
due to limited screening and weak primary care, leading to more rapid functional de-
cline and higher rates of disability and psychological distress.

While evidence on age-stratified urban—rural disparities in disability remains lim-
ited, available studies suggest that gaps in function-al health may widen with advancing
age, particularly among the oldest-old. Longitudinal analyses using CHARLS data sug-
gest that rural older adults may experience faster rates of functional decline, particularly
in cognitive domains, compared to their urban counterparts[29]. Additional evidence is
needed to clarify trajectories of physical function decline across urban and rural set-
tings. Key modifiable factors underlying urban—rural differences in late-life depression
have been identified, including social engagement and health behaviors[30].
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4.2  Successful Aging Gap

Successful aging was operationalized using the Rowe and Kahn tripartite model, re-
quiring the simultaneous absence of major disease, maintenance of good physical and
cognitive function, and active social engagement[9]. Only 12.20% of rural older adults
met these criteria, compared with 27.25% of urban older adults[22]. Confidence inter-
vals for these prevalence estimates were not reported in the original study, and thus the
precision of this 15-percentage-point gap should be interpreted with appropriate cau-
tion.

The rural disadvantage is primarily biological in origin—higher rates of undiagnosed
and poorly managed chronic conditions—but is substantially compounded by social
factors, particularly reduced opportunities for community engagement and limited
health literacy[23]. However, studies formally decomposing the specific contributions
of disease, physical function, and social engagement to the successful aging gap remain
limited. Even when rural elders possess the motivation to age successfully, structural
barriers systematically restrict their access to the resources and environments that sup-
port health maintenance and social participation.

5 Multilevel Determinants

The ecological framework organizes these disparities into four interacting levels of de-
terminants, as described below.

5.1 Microsystem

Rural older adults face compounded individual-level vulnerabilities: lower educational
attainment restricts health literacy and self-management capacity; poverty limits access
to medications and preventive care; and widespread rural-urban migration erodes fam-
ily support networks critical for elderly care[13].

5.2  Mesosystem

Urban communities benefit from denser healthcare networks and greater investment in
public health programming. Rural commu-nities struggle to recruit and retain qualified
staff, resulting in fragmented primary care, limited health education, and insufficient
structured support systems for older residents[14]. Community-level social infrastruc-
ture, including opportunities for social partici-pation, plays a critical role in maintaining
cognitive health among older adults[31].
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5.3  Exosystem

Policy and institutional structures systematically reinforce urban—rural gaps. Uneven
health workforce distribution, lower insurance reimbursement rates in rural areas, in-
adequate pension benefits, and weak public investment in rural health infrastructure
collec-tively deepen rural disadvantages[6][15].

5.4  Macrosystem

The historical urban—rural dual structure represents the most fundamental barrier main-
taining health inequalities. Decades of urban-prioritized development have created en-
during structural disparities in education, employment, infrastructure, and social ser-
vices that shape health opportunities across the entire life course[16][7]. The hukou
system, in particular, has been identified as a key mechanism driving health stratifica-
tion across the life course in both rural and urban China[25].

5.5 Cross-Level Interaction

These ecological levels do not operate in isolation but form a self-reinforcing disad-
vantage cascade. Structural macrosystem inequalities shape unequal policies and re-
source allocation (exosystem), which weaken community services (mesosystem), fur-
ther reducing individual capacity to maintain health (microsystem). This cross-level
synergy explains why disparities not only persist but widen with age. Breaking this
cycle requires coordinated interventions targeting multiple ecological levels simultane-
ously.

6 Heterogeneity of Urban—Rural Definitions
Different ways of defining urban and rural directly affect measured disparities and re-
duce comparability across studies[5]. The three classification systems and their key

limitations are summarized in Table 1.

Table 1. Classification systems for urban/rural definitions

Classificati Number of . .. s

asstication u@ ero Typical definition Key limitation
system studies
Hukou-based 4 Agricultural vs. non-agricul- Misclassifies rural-to-ur-
binary tural registration ban migrants
Administrative 18 City/county vs. township/vil- Groups towns with vil-
binary lage lages
Three-ti - .

ree-tier geo 8 Urban / town / rural Most precise, least used

graphic
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Note: Classification based on the authors' review of urban—rural definitions reported
in the 68 included studies.
Hukou-based definitions are particularly problematic given high rates of rural-urban
migration. Many individuals live in urban areas but retain rural household registration,
creating mismatches between exposure and outcome measurement. Grouping towns
with urban areas further hides the real gap between remote rural villages and large cit-
ies. Three-tier classification provides the most accurate measurement of health gradi-
ents and should be adopted in future research[5]. Key characteristics and findings of
representative studies are presented in Table 2.

Table 2. Key characteristics and findings of representative studies

First author Urban/rural

Dat Mai t Key findi
(year) ata source definition ain outcome ey finding
Liu et al. National sur- Hukou-based Poor self-rated  20.26% rural (95% CI:
(2021) vey tou-base health 19.8-20.7%)
Guo et al. o . RR =0.61 (urban 1
(21(1); ; a CHARLS Administrative  Frailty risk) (urban lower
Yao et al. National sur- Administrative Successful ag-  12.20% rural vs.
(2024) vey ing 27.25% urban

7 Discussion

7.1  Key Findings

This review confirms substantial, persistent, and multi-dimensional urban—rural health
disparities among Chinese older adults, arising from the synergistic interaction of indi-
vidual vulnerabilities, weak community resources, uneven policy support, and long-
standing structural inequality. Critically, selective survival bias and inconsistent urban—
rural classification suggest that reported disparities likely underestimate real-world
health gaps.

Our application of Ecological Systems Theory to the Chinese urban—rural context
reveals a finding with potential theoretical implica-tions: the macrosystem's urban—ru-
ral dual structure exerts a disproportionately strong influence in shaping later-life health
out-comes, potentially overriding many microsystem and mesosystem factors. In
China, structural factors—particularly the hukou system and decades of urban-priori-
tized development—appear to dominate the ecological hierarchy more strongly than
the original framework typically anticipates[25]. This suggests a potential theoretical
extension to account for historically entrenched structural dualism in rapidly develop-
ing societies.



170 Z. Wang et al.

7.2 Critical Comparison Across Studies

Findings vary substantially depending on research design, data source, and urban—rural
classification method. Studies using CLHLS offer stronger long-term evidence and bet-
ter mortality tracking, while CHARLS captures broader social and economic factors
and has been extensively used in health disparity research[29]. Cross-sectional studies
using hukou-based definitions tend to report smaller disparities than longitudinal stud-
ies using geographic definitions[5][7]. This systematic variation suggests that studies
using less precise classification methods may be underestimating true health inequali-
ties. Future research should prioritize consistent three-tier geographic classification and
longitudinal designs to improve comparability and accuracy.

Notably, recent studies published after our search cutoff date further corroborate our
findings. Yang et al. (2025) identified key modifiable factors underlying urban—rural
disparities in late-life depression, reinforcing the importance of targeting social engage-
ment and health behaviors[30]. Zhu et al. (2025) demonstrated bidirectional associa-
tions between social participation and cognitive function in a 10-year longitudinal co-
hort, providing further evidence that community-level social infrastructure may play a
critical role in maintaining cognitive health among rural older adults[31]. These recent
studies strengthen the evidence base and suggest that the patterns identified in this re-
view remain relevant to contemporary research.

7.3  Policy Recommendations

Based on our ecological analysis, we propose three integrated policy priorities. First,
strengthen rural social protection by unifying urban—rural health insurance reimburse-
ment standards—specifically bridging the gap between Urban Employee Basic Medical
Insurance and Urban and Rural Resident Basic Medical Insurance schemes—and im-
proving rural pension benefits to reduce old-age poverty. Second, invest in rural health
infrastructure and workforce capacity, with emphasis on primary care, geriatric ser-
vices, community-based health literacy programs, and incentive structures to attract
healthcare professionals to rural areas[28]. Third, develop rural community centers that
support social participation, mental health services, and continued engagement in later
life. Among these recommendations, unifying health insurance reimbursement stand-
ards represents the most immediately feasible intervention given existing policy infra-
structure[26][27], while rural workforce development requires longer-term investment
and systemic reform. Implementation of these recommendations faces significant bar-
riers, including fiscal constraints in less-developed provinces, weak incentives for
healthcare professionals to practice in rural areas, and the persistence of institutional
arrangements that privilege urban development. Addressing these structural obstacles
requires not only increased investment but also reforms to intergovernmental fiscal
transfer mechanisms and health workforce incentive structures. These cross-sector in-
vestments must adopt a life-course perspective, recognizing that later-life health is
shaped by cumulative exposures beginning in early life.
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7.4 Future Research

Priority research directions include: (1) longitudinal studies examining causal pathways
linking rural residency to accelerated functional decline, with explicit attention to mor-
tality selection and time-varying determinants such as digital literacy and left-behind
status; (2) mixed-methods investigations of how digital health technologies may widen
or narrow urban—rural disparities; (3) evaluation studies of rural revitalization policies
to assess their impacts on older adults' health outcomes; and (4) studies exploring the
health effects of rural-urban migration on left-behind elderly populations. Additionally,
research examining the impact of the COVID-19 pandemic on urban—rural health dis-
parities is warranted, as pandemic-related disruptions may have disproportionately af-
fected rural older adults' access to healthcare, social engagement, and mental health.

7.5  Limitations

This review has several limitations that warrant careful interpretation. First, all included
studies are observational, precluding causal inferences about the relationship between
urban—rural residence and health outcomes. The fact that 61.8% of included studies
controlled only for age and sex suggests that residual confounding may be substantial.
Consequently, some of the observed urban—rural disparities in health outcomes may
partially reflect unmeasured socioeconomic differences rather than purely geographic
determinants. Future studies should routinely adjust for education, income, and health
behaviors when estimating urban—rural health gaps. Second, substantial heterogeneity
in urban—rural classification methods limits cross-study comparability and may con-
tribute to inconsistent findings. Third, selective survival bias likely leads to underesti-
mation of true disparities, as the most vulnerable rural older adults may have died be-
fore study enrollment. Fourth, evidence from western and remote rural regions remains
sparse, limiting generalizability to the most disadvantaged populations. Fifth, meta-
analysis was not feasible due to meth-odological heterogeneity, and some included
studies did not report confidence intervals for prevalence estimates, limiting precision
assessment. Sixth, publication bias may affect the evidence base, as studies reporting
significant urban—rural disparities may be more likely to be published than null find-
ings, potentially inflating observed health gaps. This concern is particularly relevant
given the political emphasis on health equity in China, which may incentivize reporting
of disparities. Finally, our search was limited to studies published through December
2024; relevant studies published after this date were not systematically included, though
key findings from recent publications are consistent with our conclusions[30][31]. De-
spite these limitations, this review provides the most comprehensive and current syn-
thesis of evidence on urban—rural health disparities among Chinese older adults, with
findings that can directly inform policy and practice.
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7.6 Conclusion

Urban-—rural disparities in longevity, health, and successful aging among Chinese older
adults are substantial, multidimensional, and rooted in multilevel structural factors. Ru-
ral older adults face cumulative disadvantages that worsen with age. Selective survival
and inconsistent measurement likely mask the full scale of inequality. Coordinated
cross-sector policies—including health insurance unification, rural primary care
strengthening, and social support infrastructure development—are needed to reduce
gaps and support healthy aging for all older adults in China.

This review makes three primary contributions to the literature. First, it provides the
first systematic synthesis of urban—rural dispari-ties across multiple health domains—
longevity, physical health, cognitive function, mental health, and successful aging—
among Chinese older adults within a unified ecological framework. Second, it critically
evaluates how methodological factors, particularly selective survival bias and incon-
sistent urban—rural classification, may systematically distort estimates of health ine-
qualities, offering guidance for future research design. Third, it offers specific, action-
able policy recommendations grounded in the identified multi-level determinants, with
explicit attention to insurance scheme integration, rural workforce development, and
community-based social support infrastructure.

Achieving equitable healthy aging across urban and rural regions is not only a matter
of social justice but also essential for sustain-able population health and economic de-
velopment in China's rapidly aging society.
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