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Abstract

Objectives This study aimed to quantify the impact of major chronic diseases on changes in healthy
life expectancy (HLE) from 2011 to 2020 in China using an age-specific disability weights (DW) estimation
method.

Methods HLE at age 60 (HLEg,) was used as the indicator of HLE in China. Cause-specific mortality
rates were obtained from the cause-of-death database of the National Health Commission. Self-
reported disease and disability status were derived from the China Health and Retirement Longitudinal
Study. A total of 55,861 participants were included for DW estimation. Rates of disability, which was
assessed using the Activities of Daily Living questionnaires, were estimated using data from 5,465
participants in 2011 and 9,910 participants in 2020. Age-specific DWs were calculated using a Bayesian
logistic regression model. Changes in HLE;, were decomposed into mortality and disability effects by
cause, based on the estimated DWs.

Results HLEg, in China increased by 0.83 years from 2011 to 2020. Ischemic heart disease (IHD)
contributed the most to the decline in HLEg, remaining the leading cause of reduction in terms of
mortality effects. Diabetes showed the greatest impact on HLE¢, due to disability, followed by stroke.
The largest sex disparities in HLEg, were associated with disability from arthritis.

Conclusion HLEg, in China improved from 2011 to 2020 and IHD remained the leading contributor to
its decline, particularly through increased mortality. Disabilities related to diabetes, stroke, and arthritis
had significant negative impacts. These findings highlight the need to strengthen integrated chronic
disease prevention and rehabilitation services at community health centers.
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INTRODUCTION

used in health assessment and

policymaking[“. With the ability to
simultaneously account for both mortality and
health status, HLE has been measured across many
countries and organizationsm. Sullivan’s method,
which incorporates age-specific mortality and
disability rates using life table models, is one of the
most commonly applied techniques for estimating
HLE due to its reliance on representative data.
However, because the definition of “health” varies,
the measurement of disability also differs”™. Most
countries  assess  disability rates  through
questionnaires that focus on activity limitations.

HLE estimation is typically conducted via routine
government surveys or policy initiatives, such as the
EU-SILC™, EHIS®, and SHARE® in European
countries; Healthy People 2030 in the United
States[7‘8]; Healthy China 2030 in Chinalg]; and the
Comprehensive Survey of Living Conditions in
Japan[w]. With the global trend of population aging,
the World Health Organization (WHO) has also
incorporated healthy life expectancy at 60 (HLEg)
into the reporting framework of the Global Health
Observatory.

Previous studies have identified a temporal
increase in HLE and a narrowing of the sex
disparity—commonly referred to as the male-female
health-survival paradoxm’m. However, the
underlying reasons for these changes and disparities
remain unclear. Decomposition methods can be
used to assess the contribution of specific diseases
to changes in HLEM ), Although a few studies have
applied these methods to disease impact on HLEM®
¥ hone have done so in a Chinese population.

Quantifying disease-specific contributions to
changes in HLE and sex disparities may inform public
health policies aimed at improving HLE and
promoting health equity. Estimating disability rates
from questionnaires requires age-specific disability
weights (DWSs), especially in the context of
comorbidity. Nusselder et al. proposed a method
using regression models stratified by age group,
incorporating all diseases and modeling age patterns
with splines[m. However, in surveys with limited
sample sizes, the estimation of DWs by age groups
could be distorted by collinearity. Furthermore, in
previous applications, stroke-related DWs for men
required additional adjustment“sl, suggesting that a
single parameterization may not be appropriate for
age-specific DW estimation.

I I ealthy life expectancy (HLE) is widely

In this study, we aimed to decompose changes in
HLE by assessing the impact of mortality and
disability from various diseases using an age-specific
DW estimation approach. By analyzing these
decomposition results by sex, we quantified the
contribution of major chronic diseases to HLE change
from 2011 to 2020, thereby identifying potential
strategies for HLE improvement.

MATERIALS AND METHODS

Study Design and Participants

In this study, cause-specific mortality rates by
age and sex for the years 2011 and 2020 were
obtained from the cause-of-death database of the
National Health Commission, China. For sensitivity
analysis and comparison, mortality data from the
GBD2021 project“g] were also used. Details on
mortality rate aggregation and analysis procedures
are provided in the Supplementary Methods.

Nationally representative cause-specific disability
rates were derived from the China Health and
Retirement Longitudinal Study (CHARLS) data
through appropriate weighting and aggregation.
Age-specific DWs were also estimated using CHARLS
data. CHARLS is a nationally representative
longitudinal study with a four stage sampling
design[zol. The baseline survey was conducted in
2011, followed by four 4 follow-up waves in 2013,
2015, 2018, and 2020. Sample weights accounting
for the survey design and nonresponse probability
were constructed for each wave.

Because the estimation of age-specific DWs
required data across all age groups to model
nonlinearity, neither age nor survey year was used as
an exclusion criterion in DW estimation. A total of
55,861 participants who responded to the Activities
of Daily Living (ADL) questionnaires and self-
reported disease status from 2011 to 2020 were
included in the DW estimation. Of these, 5,465
participants in 2011 and 9,910 participants in 2020,
all aged 60 and above were included in the analyses
for estimating HLE for the respective years.

Measurement

Disability in this study was defined as activity
limitation, as assessed by the ADL questionnaire.
Participants answered six questions regarding
difficulty in performing daily tasks such as dressing,
eating, bathing, getting in/out of bed, using the
toilet, and controlling bowel movements*!.
Individuals who reported no difficulty in all six tasks
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were classified as having no activity limitations;
others were classified as having limitations.

Disease prevalence was determined using self-
reported responses from the survey. The chronic
diseases assessed included diabetes, cancer,
chronic respiratory diseases (CRDs), ischemic heart
disease (IHD), stroke, mental disorders (including
emotional, nervous, or psychiatric problems),
arthritis (including rheumatism), liver diseases,
kidney diseases, digestive diseases, and memory-
related diseases (including dementia, brain
atrophy, and Parkinson’s disease). Covariates
included age, sex, education level (primary school
and below, secondary school and above), tobacco
use, and alcohol use.

Statistical Analysis

Model Construction for Disability Weight Estimation

Unlike life expectancy (LE) decomposition, where
each individual has only one underlying cause of
death, HLE decomposition in the presence of
comorbidities necessitated apportioning disability to
multiple diseases. This allocation depends on both
disability rates and DWSs. The disability rates were
estimated from the CHARLS data. In this study, we
estimated age-specific DWs for participants with
disabilities.

We used a generalized linear model with a logit
link function and included interactions between each
disease and both linear and quadratic terms of age
to capture the nonlinearity of age-specific DWs:

Pj n n n )
lOg (W) = Z VokEjk + Z y1kEjkagej + Z VzkEjkagej

k=1 k=1 k=1

+ B,age; + ,32agej2

Here, E; is the disease status of individual j for
disease k (1 if present, O otherwise), and P
represents the probability of disability for individual j
(1 for disability, 0 otherwise).Parameters y and S
were estimated by the model, reflecting the effects
of diseases, age, and their interactions.

The age-specific coefficients of disease k for age
group x to x + i was calculated as:

Vx = Yok + Viamidage, + Vzkimidagei (2)

whereimidage, indicates the midpoint of each 5-
year age-group (e.g., 52.5, 57.5, ..., 82.5) to align
with age groups in the life table. For individuals over
85, DWs were assumed to be the same as those at

age 85, rather than using a midpoint.

To address potential collinearity, we applied a
Bayesian logistic regression model (BLRM) with non-
negative priors. Additionally, eXtreme Gradient
Boosting (XGBoost) was used as a machine learning-
based algorithm to assess disease importancem].
SHAP (SHapley Additive exPlanations) was employed
to interpret disease contributions across age groups,
corresponding to the age-specific DWs in the
XGBoost model™.

We normalized the sum of DWs to 1, allowing
the weights of multiple diseases to be expressed as
proportional shares. For example, if an individual
with a disability reported having diabetes, cancer,
and stroke, and the estimated DWs were 0.8, 0.4,
and 1.2 respectively, they were rescaled to 0.33,
0.17, and 0.5. This proportional representation
ensures that the total disability weight sums to 1,
enabling proper decomposition of disability,
consistent with previous studies™.

Monte Carlo Simulation and Model Selection

iEq was generated as a dummy variable from a
binomial distribution. The DWs for each disease
were assumed to increase with age; thus, we
simulated DSy as the DWs for disease k in
individuals aged between x and x+i, using a
quadratic function constrained to produce values
between 0 and 1. The quadratic and constant terms
were restricted to be greater than zero to ensure an
increasing trend of DWs with age. iPy, the probability
of disability for individual j aged between x and x +1,
was defined as:

n

Py =1=] 1= Eg X DIS,, (3)

k=1

The disability status of individual j in age group x
to x+i was then generated based on Py using a
binomial distribution.

Model selection was based on comparing the
gold standard rescaled DWs generated through
simulation with the estimated rescaled DWs from
each model. Sample sizes ranging from 50 to 10,000
were simulated with 100 bootstrap iterations. We
evaluated model performance using metrics such as
Mean Absolute Error, Mean Absolute Percentage
Error, and Root Mean Square Error. The leave-one-
out cross-validation method was used to identify the
best-performing model. In addition, perturbation
analysis was conducted to assess the robustness of
the models using real-world data.
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HLE Estimation and Decomposition by Cause

LEg, and HLEg, were used to assess the health
status of individuals aged 60 and above, as
recommended by the World Health Organization
(WHO)?". We applied Sullivan’s method to calculate
LEg, and HLEg, using abridged period life tables, with
5-year age bands from 60 to 84 years and a final age
group of 85 years and older.

Cause-specific disability rates were calculated as
the weighted sum of each individual’s rescaled DWs,
as previously described. Using the cause-specific
mortality and disability rates, HLE decomposition
was performed following established methodologies,
separating the total effects into mortality effects and
disability effects!>*.

Continuous variables were presented as means
and standard deviations (mean % SD), while
categorical variables were summarized using
frequencies (n) and proportions (% ). We employed
two-sample t-tests and Chi-square tests for group
comparisons. Average percentage change was
calculated to describe trends in DWs across age
groups. All descriptive statistics derived from
CHARLS were weighted based on the sampling
weights from the 2011 and 2020 surveys, unless

otherwise specified.

All p-values were two-tailed, with statistical
significance set at P < 0.05. All analyses were
performed using R version 4.0.2 (R Foundation for
Statistical Computing, Vienna, Austria).

RESULTS

Baseline Characteristics

A total of 5,465 participants in 2011 and 9,910
participants in 2020 were included in the analysis
(Figure 1). Participants without disability tended to
be younger, male, better educated, and had a
lower prevalence of disease (Table 1 and
Supplementary Table S1 for weighted results).
Compared to 2011, participants in 2020 were
better educated, had a higher proportion of
smokers, and exhibited greater disease prevalence
(Supplementary Table S2 and Supplementary Table
S3 for weighted results). The most prevalent
disease was arthritis, followed by digestive
diseases and IHD (Supplementary Figure S1). The
most common comorbidity combination was
arthritis and digestive diseases (Supplementary
Table S4).

Dw estimation ]

HLE, estimation ]

93,471 participants in CHARLS
2011, 2013, 2015, 2018, and

17,705 participants in CHARLS 2011
17,364 participants in CHARLS 2020

Excluded:
+ Aged under 60
(n=10,415in 2011, 7,439 in 2020)

55,861 participants in CHARLS
for DWs estimation model
training.

Excluded: 2020 * No ADL response
- No ADL response (n=1,668in 2011, 15 in 2020)
(n=33,857) * No self-reported disease
- No self-reported disease 5,465 participants in CHARLS 2011 response
response 9,910 participants in CHARLS 2020 (n =157 in 2011)
n=3,753)

|

Aggregated weighted disability rates by
age groups, sex, and causes in 2011 and
2020.

Mortality rates by age, sex, and

causes in 2011 and 2020 from the
cause-of-death database of the

Estimated DWs by age groups,
sex and causes with bayesian
logistic regression model.

Sullivan's life table by causes and sex;

National Health Commission, China.

HLE4, estimation by sex.

L

e

Main results:

-Decompostion of HLEg, changes in terms of mortality effects and disability effects.
-Cause-specific contributions to the changes of HLE,.
-Sex disparity in disease contributions to the changes of HLE,.

Figure 1. Process chart of participants' inclusion and exclusion, and the workflow of decomposition.
Abbreviations: LEg,: Life expectancy at 60; HLEg,: Healthy life expectancy at 60; ADL: Activities of Daily
Living (ADL) questionnaires; BLRM: Bayesian logistic regression model; GBD: Global Burden of Disease;
DWs: disability weights; CHARLS: China Health and Retirement Longitudinal Study.
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Construction and Evaluation of Age-Specific DW
Estimation Models

In the results of the MCMC simulation, the BLRM
outperformed other models, especially when the
sample size was less than 5,000 (Supplementary
Figures S2-S3). We applied this method to estimate
age-specific DWs by sex among 55,861 participants
from 2011 to 2020 in CHARLS (Supplementary Figure
S4). Perturbation analysis indicated that a
misclassification rate below 0.05 could result in an
additional 5% margin of error (Supplementary Figure
S5). DWs for most diseases increased with age. The
steepest increases were observed for CRDs in males
and liver diseases in females. Stroke, memory-
related diseases, and arthritis had the highest DWs
across all ages in both sexes (Supplementary Table
S5). These DWs were then used to estimate cause-
specific  disability rates for decomposition
(Supplementary Figure S6).

Changes in HLE, from 2011 to 2020 by Sex
From 2011 to 2020, HLEg, increased from 11.90

to 12.73 years. Of the total 0.83-year gain in HLEg,
reductions in all-cause mortality and decreases in
disability rates contributed 0.41 and 0.42 vyears,
respectively. The number of vyears lived with
disability (YLDs) decreased from 5.60 to 5.43 years.
When stratified by sex, the increase in HLEg, due
to reduced mortality was higher in females (0.45
years) than in males (0.36 years). However, the
contribution from changes in disability was positive
for males (0.90 years) but negative for females
(-0.14 vyears). The proportion of HLEg, in LEg,
increased for males between 2011 and 2020 but
decreased for females. YLDs in females increased
from 6.55 to 6.99 years, while in males, YLDs
decreased from 4.76 to 4.07 years (Table 2).

Cause-specific Contributions to HLE,

The decomposition results indicated that in both
sexes, IHD led to the greatest reduction in HLEg,
(-0.27 years), followed by diabetes (-0.16 years),
memory-related diseases (—-0.08 years), and kidney
diseases (-0.05 years). In contrast, CRDs contributed
the most to increases in HLEg, (0.39 years), followed

Table 1. Baseline characteristics of participants stratified by disability

Characteristics Overall No disability Disability P

Sample size 15375 10660 4715

Age (mean (SD)) 68.98 (6.95) 68.26 (6.56) 70.60 (7.51) <0.001
Female (%) 8074 (52.5) 5300 (49.7) 2774 (58.8) <0.001
Secondary school and above (%) 3305 (21.5) 2614 (24.5) 691 (14.7) <0.001
Current smokers (%) 6620 (43.1) 4756 (44.6) 1864 (39.5) <0.001
Alcohol use (%) 3536 (23.0) 2683 (25.2) 853 (18.1) <0.001
Diabetes (%) 2150 (14.0) 1341 (12.6) 809 (17.2) <0.001
Cancer (%) 350 (2.3) 221(2.1) 129 (2.7) 0.013
CRDs (%) 2601 (16.9) 1591 (14.9) 1010 (21.4) <0.001
IHD (%) 3610 (23.5) 2248 (21.1) 1362 (28.9) <0.001
Stroke (%) 1295 (8.4) 597 (5.6) 698 (14.8) <0.001
Mental diseases (%) 422 (2.7) 204 (1.9) 218 (4.6) <0.001
Arthritis (%) 6554 (42.6) 3872 (36.3) 2682 (56.9) <0.001
Liver diseases (%) 968 (6.3) 599 (5.6) 369 (7.8) <0.001
Kidney disease (%) 1556 (10.1) 868 (8.1) 688 (14.6) <0.001
Digestive diseases (%) 4483 (29.2) 2813 (26.4) 1670 (35.4) <0.001
Memory-related diseases (%) 945 (6.1) 384 (3.6) 561 (11.9) <0.001

Note. All results presented were calculated based on unweighted data. Mental diseases included
emotional, nervous, or psychiatric problems; Arthritis included the rheumatism; Memory-related diseases
(including dementia, brain atrophy, and Parkinson’s disease).Abbreviations: CRDs: chronic respiratory diseases;

IHD: ischemic heart disease; SD: standard deviation.
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by arthritis (0.16 years), stroke (0.14 years), and
cancer (0.10 years).

From the perspective of mortality effects,
reductions in mortality were mainly observed in
CRDs (0.31 years), stroke (0.26 years), and cancer
(0.15 years). However, elevated mortality rates from
IHD led to a 0.24-year decrease in HLE,.

Regarding disability effects, arthritis (0.16 years),
CRDs (0.08 years), and digestive diseases (0.04 years)
had positive impacts, whereas diabetes (-0.13
years), stroke (-0.12 vyears), memory-related
diseases (-0.09 years), cancer (-0.05 years), and
kidney diseases (-0.04 years) had negative impacts.
Other diseases contributed less substantially.
Notably, the disability effects of arthritis on HLEg,
differed by sex, with a significant positive impact in
males (0.37 years) and a negative impact in females
(-0.13 years) (Figure 2, Supplementary Table S6).

Estimates based on the GBD2021 projects are
presented in the supplementary materials
(Supplementary Tables S7-S8, Supplementary Figure
S7). Overall, the estimates using GBD2021 mortality
rates were similar to those based on official
mortality data from China. However, the
contribution of IHD to HLEg, showed an opposite
trend, which was mainly attributable to differing
temporal trends in IHD mortality rates
(Supplementary Figure S8).

DISCUSSION

In this study, we found that the increase in HLEg,
from 2011 to 2020 was primarily attributable to the
reduction in mortality rates—especially among
females—based on age-specific DWs and the
decomposition of HLEg, changes using data from the
nationally representative CHARLS. IHD was the
leading cause of the decline in HLEg,, primarily due
to its mortality effects. Regarding disability effects,
diabetes and stroke were the main contributors to

the reduction in HLEg, The disability rates for
arthritis decreased in males but increased in
females, which mainly contributed to the observed
sex differences in HLEg, trends.

We identified IHD as the disease with the
greatest mortality burden among older adults in
China. The increasing trend in IHD-related mortality
has also been reported by Zhao et al™, Notably,
nearly half of IHD deaths in China occur outside
hospitals[zs'zgl, highlighting the urgent need for
enhanced prehospital or community-based health
education, services, and personal awareness
regarding IHD.

For disability effects, diabetes and stroke were
the most influential. As reported by Jia et al., China
faces a significant disease burden from diabetes and

its complications, which cannot be addressed
[29]

effectively through treatment alone””. Therefore,
the implementation of integrated
hospital-community hierarchical diabetes

. . 1[30]
management is essential”".

Although the decline in stroke-related mortality
contributed to increased HLEg;—second only to
CRDs—the associated disability burden remains a
serious concern. Our previous research found that
while stroke contributed an additional 0.29 years to
LE in China from 2013 to 2018, its disability sequelae
resulted in a 0.14-year reduction®”. This study
confirmed those findings, revealing that stroke-
related disability reduced HLEg, by 0.12 years. Stroke
remains the leading cause of disability-adjusted life
years among all diseases in China; however,
secondary prevention and long-term treatment
adherence remained inadequateBz]. Nationwide
promotion of three-stage stroke
rehabilitation[33]—including long-term rehabilitation
at a rehabilitation center or the community or at
home with appropriate functional training—is
urgently needed.

We further identified that the major disability

Table 2. Contribution of mortality and disability to changes in LEgg and HLEg,

Both sexes Male Female
Parameter
LEgy HLEgy LEgo—HLEgy HLEgo/LEgq (%) LEgy HLEgy LEgo—HLEgy HLEgo/LEgy (%) LEgy HLEgy LEgo—HLEgy HLEgo/LEgq (%)
2011 17.50 11.90 5.60 68.02 15.85 11.09 4.76 69.96 19.38 12.83 6.55 66.21
2020 18.16 12.73 5.43 70.09 16.42 12.35 4.07 75.20 20.13 13.14 6.99 65.29
Changes 0.67 0.83 - - 0.57 1.26 - - 0.74 0.31 - -
Mortality effect 0.67 0.41 - - 0.57 0.36 - - 0.74 0.45 - -
Disability effect 0.00 0.42 - - 0.00 0.90 - - 0.00 -0.14 - -

Note. Abbreviations: LEg,: Life expectancy at 60; HLEg,: Healthy life expectancy at 60.
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effects contributing to the difference in HLEg,
between males and females were primarily due to
arthritis. Previous studies have found that the
burden of morbidity-driven diseases is higher in
females, whereas the burden of mortality-driven
diseases was higher in males. Low back pain has
been identified as the condition with the largest
difference in disability-adjusted life expectancy
between the sexes®”. Both low back pain and
osteoarthritis-related pain in elderly women may be
partially explained by changes in estrogen levels
after menopause, as estrogen deficiency can cause
intervertebral disc degeneration and osteoarthritis
through molecular mechanisms affecting cell
proliferation and viability[35]. Therefore, more
attention should be paid to disability among older
adult females, particularly those with arthritis
(including rheumatism).

Faced with elevated mortality rates from IHD and
rising disability rates due to diabetes, stroke, and

arthritis in China, it is necessary to shift the focus
toward integrated, people-centered health services.
Despite growth in the primary care workforce, the
traditional healthcare system in China remains
hospital-centered and treatment-dominated, with
healthcare providers’ income still tied to service
volume. Primary care facilities continue to lack
adequately trained medical staff and advanced
diagnostic equipment[ssl. Moreover, collaboration
between community health stations and hospitals
remains limited, and patients often prefer to seek
care at hospitalsm].

The WHO and the World Bank jointly released a
report titled Deepening health reform in China,
calling for the creation of a people-centered, high-
quality, integrated healthcare system and for
elevating the status of the health workforce,
especially primary care providers[38]. In response,
healthcare reform programs were initiated in
Shenzhen, including the establishment of a referral

Total effect

Mortality effect Disability effect
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Digestive diseases -
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Figure 2. Total, mortality and disability effects of diseases in HLEg, changes in China, from 2011 to 2020.
Mental diseases included emotional, nervous, or psychiatric problems; Arthritis included the rheumatism;
Memory-related diseases (including dementia, brain atrophy, and Parkinson’s disease). Abbreviations:
CRDs: chronic respiratory diseases; IHD: ischemic heart disease.
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system between community health centers and
hospitals and the implementation of a performance
measurement system[39'4°]. These reforms have
encouraged more healthcare professionals to pursue
careers in community health service centers and
have motivated hospitals to engage in early
screening, prevention, and the management of high-
risk individuals at the community level. The practice
of integrated care has made progress in managing
chronic diseases and promoting population
health®**?. An integrated healthcare system is
increasingly valued and being adopted in more cities
across China to help delay the early onset of major
chronic diseases.

Hypertension, hyperlipidemia, hyperglycemia,
and high body mass index are common risk factors
for cardiometabolic diseases. The Healthy China
Action (2019-2030) initiative proposes promoting
the co-management of these conditions™. Recently,
initiatives such as the "Weight Management Year"
campaign have been launched. Meanwhile,
attention should be paid to regional differences in
the burden of cardiometabolic diseases across
China®. For example, the standardized incidence of
stroke is higher in Northeast China, while the
standardized mortality rate of stroke is higher in
Southwest China™". Therefore, in the context of
limited medical resources, it is necessary to identify
key risk factors and potential interventions in each
region and to strengthen locally tailored intervention
strategies.

Valuable lessons can be drawn from cholesterol
management practices in the United States. Studies
have shown that reductions in total cholesterol
contributed most significantly to the reduction in
coronary heart disease (CHD) mortality in the United
States, accounting for a 24% decrease™. In contrast,
an increase in CHD mortality between 1984 and
1999 in Beijing, China, was 77% attributable to rising
cholesterol levels*®. In 1985, the United States
launched the National Cholesterol Education
ProgramW] and developed guidelines for the
detection, evaluation, and treatment of high
cholesterol in adults (Adult Treatment Panel, ATP)™®.
With aging and urbanization in China, the disease
spectrum is changing, and primary prevention of
lipid disorders has been incorporated into national
guidelines[49]. Low- and middle-income developing
countries may face an even heavier disease burden
in the future than China®. Therefore, early
implementation of prospective risk factor prevention
and the development of integrated, community-
centered healthcare systems are imperative.

In our research, we estimated cause-specific
disability rates using data from the nationally
representative  Chinese survey CHARLS, and
mortality rate data were directly obtained from the
national health authority, rather than relying on DWs
and mortality rates from GBD2021. We compared
our results with those from the GBD2021 project and
found that the main difference was the temporal
trend of mortality rates among the elderly in China.
Previous studies have identified the issues of
garbage coding when comparing cardiovascular
diseases data across years in China®". Additionally,
the cause-specific mortality estimates in GBD2021
may be influenced by constraints inherent in data
availabilitylsz]. By incorporating official vital statistics
from China, we provided a more accurate population
mortality rate than the estimation of the GBD2021
project.

Furthermore, we defined disability as activity
limitation, consistent with the HLE definition used by
the government. This differs from the disease-based
Health-Adjusted Life Expectancy approach used in
the GBD project. By considering individual disease
patterns and disabilities, the importance of
prognosis can be better emphasized. Moreover, the
DWs used in GBD2021 were derived primarily from
web-based surveys conducted in European
populations[‘r’s, which may not accurately reflect
disease patterns in China™".

There were several limitations to this study. First,
CHARLS was designed for older adults in China,
which limited our analysis across all age groups.
Second, the self-reported diseases in CHARLS were
pre-defined, and some of the residual changes in
HLEg, may be better explained if a broader range of
conditions were investigated. Additionally, varying
self-reporting rates across different diseases may
introduce discrepancies, potentially leading to
inaccurate estimations of the burden of certain
conditions. As healthcare big data become more
accessible and refined, more accurate outpatient
and inpatient health records for participants will be
available. The COVID-19 epidemic may also have
impacted diagnostic resources, potentially leading to
an underestimation of disease prevalence at the
time and contributing to an increased disease
burden in subsequent years.

In  conclusion, to improve HLE in China,
establishing and enhancing an integrated healthcare
system that prioritizes the prevention, diagnosis,
treatment, and rehabilitation of IHD should be a top
public health priority. Additionally, special attention
should be paid to the disability burden from

]
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diabetes, stroke, and arthritis among females. Future
medical services at community health centers
focusing on the rehabilitation of patients with these
conditions are warranted.
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