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Abstract
The prevalence of disability has changed along with aggressive economic development in China. However, socioeconomic
inequalities associated with cardiovascular disease (CVD)-related disability have not been explored. This is the first study to explore
CVD-related disability among persons aged 45 years and older in China.
Data were taken from the 2006 Second China National Sample Survey on Disability, which was a nationally representative,

population-based survey. To derive a nationally representative sample, the survey used multistage, stratified, and cluster random
sampling with probability proportional to size. We used standard weighting procedures to construct sample weights that considered
the multistage, stratified, and cluster sampling survey scheme. Associations between CVD-related disability risk and socioeconomic
inequality were examined using logistic regression.
In this study, the weighted prevalence of CVD-related disability was 1.84 per 100 persons (95% confidence interval [CI]:

1.80–1.89), and 73% of CVD-related disability consisted of a single disability, including speech, physical, and intellectual disabilities,
whereas 23% of CVD-related disability consisted of multiple disabilities, that is, any combination of speech, physical, and intellectual
disabilities. A higher risk of CVD-related disability was observed among rural residents than urban residents as well as among males
than females. Age presented consistent increased associations with CVD-related disability. Education inequality was strongly
associated with the risk of multiple disabilities.
To address the challenge of CVD-related disability in China, the government should adjust its strategies for health care systems to

prevent disability. The widening discrepancy between urban and rural areas indicates that the most important priorities for disability
prevention in China are to reinforce health promotion in the working age population and to improve health services in rural
communities.
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Keywords: cardiovascular disease, China, disability
Editor: Roman Leischik.

ZW and CC contributed equally to this work.

Funding/support: This study was supported by State Key Development Program
of Basic Research of China (973No. 2007CB511901), Yang Zi Program of MOE,
State Key Funds of Social Science Project (Research on Disability Prevention
Measurement in China, No. 09&ZD072) as well as China Postdoctoral Science
Foundation (Grant Number 2015M570004) and the Scientific Research
Foundation for the Returned Overseas Chinese Scholars, State Education
Ministry.

The authors have no conflicts of interest to disclose.
a Institute of Population Research/WHO Collaborating Center on Reproductive
Health and Population Science, Peking University, Haidian District, b Department
of Cardiology, Peking University People’s Hospital, Beijing, People’s Republic of
China.
∗
Correspondence: Xiaoying Zheng, Institute of Population Research/WHO

Collaborating Center on Reproductive Health and Population Science, Laboratory
of Neuroscience and Mental Health, Peking University, No. 5 Yiheyuan Road,
Haidian District, Beijing 100871, People’s Republic of China
(e-mail: xzheng@pku.edu.cn); Hong Chen, Department of Cardiology, Peking
University People’s Hospital, No. 11 Xizhimen South Street, Beijing 100044,
People’s Republic of China (e-mail: chenhongbj@medmail.com.cn).

Copyright © 2016 the Author(s). Published by Wolters Kluwer Health, Inc. All
rights reserved.
This is an open access article distributed under the Creative Commons
Attribution License 4.0 (CCBY), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

Medicine (2016) 95:32(e4409)

Received: 18 February 2016 / Received in final form: 26 June 2016 / Accepted:
3 July 2016

http://dx.doi.org/10.1097/MD.0000000000004409

1

1. Introduction

Cardiovascular disease (CVD) is themost common cause of death
worldwide and is also a major contributor to the growing public
health epidemic of chronic disease.[1] Much of the disease and
disability burdens from chronic diseases are found in the
population younger than 70 years old.[2] A major outcome of
CVD disability is a common health issue in both developed and
developing countries.[3] TheWorld Health Organization (WHO)
estimates that approximately 650 million people live with
disabilities.[3] In China, approximately 85 million people live
with disabilities or another condition that affects their daily lives
and social activities.[4] It is estimated that the number of disabled
people increased from 52.7 to 84.6 million, and the weighted
prevalence of disabilities increased from 4.9% to 6.5% in 1987 to
2006, accompanying Chinese development.[5]

Several epidemiological studies have been conducted to
specifically analyze different types of disorders and
disabilities.[6–15] Mental disorders are an example of this. A
recent study suggested that the prevalence of mental disorders has
increased rapidly in China.[15] Wealth inequality is related to
disability risk, especially for those with a mental disability.[16] In
China, the estimated number of CVD cases was 270 million in
2014, and CVD is the most common cause of death in China.[17]

Although China is challenged by CVD, the existing studies on
CVD[17–20] provide no scientific evidence of socioeconomic
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inequities in CVD-related disability risk in China. Disability is a
common serious health outcome that affects daily life and social
participation. In the present study, we used a nationally
representative survey on disability to explore the prevalence of
CVD-related disability and the socioeconomic inequities in CVD-
related disability risk in China.[21]
2. Methods

2.1. Data source

In the present study, we used the latest data on disability from the
nationally representative, population-based 2006 China Nation-
al Sample Survey on Disability. The survey used multistage,
stratified, and random cluster sampling in which the probability
was proportional to size to derive a nationally representative
sample. Within each province, sampling strata were defined
based on subordinate administrative areas, local geographical
characteristics, or local gross domestic product, where appropri-
ate, to allow for anticipated regional variability. The survey
protocol and questions were reviewed by leading national and
international experts, and the sampling scheme was reviewed by
experts from the Division of Statistics of the United Nations. The
survey covered all provincial administrative areas in Mainland
China, excluding Hong Kong, Macau, and Chinese Taipei. The
final sampling ratio was 1.93 per 1000 of the total population.[21]

Details of the design are described elsewhere.[5]
2.2. Ethics

The surveywas approved by the State Council, conducted in all of
the province-level administrative regions of mainland China, and
performed by the Leading Group of the China National Sample
Survey on Disability and the National Bureau of Statistics. The
survey was conducted within the legal framework governed by
statistical law in China. All of the respondents provided consent
to participate in the survey.
2.3. Interviewing procedures and data quality

A pilot study was conducted in different provinces before each
survey. Strict quality control measures were implemented at every
step of the survey, from the drafting of the sampling frame to field
sampling, from the filling out of the questionnaires to the
checking of the returned forms, and from data input to the
checking of data quality.[21] During data collection, trained field
interviewers, including a team leader, a deputy team leader, a
deputy medical team leader, investigators, statisticians, and
medical doctors with expertise in otolaryngology, ophthalmolo-
gy, surgery/orthopedics, psychiatry, and pediatrics, used a
Table 1

Study definitions for different disability types.[5].

Disability type

Speech Speech disability refers to any type of language disorder. Because s
more than 2 years, the patient cannot take part in normal langua
activities.

Physical Physical disability refers to a loss of motor function of varying degre
paralysis (palsy) or from deformity caused by damage to the struc

Intellectual Intellectual disability refers to lower than normal intellectual ability an
impairment of the structure and functions of the nervous system,
intermittent support.

2

structured questionnaire to inquire about disabilities. Those
who responded “yes” to any of the questions were assigned to the
designated physician for further disability screening and
confirmation. The designated physician performed a medical
examination, followed diagnostic manuals to make a final
diagnosis, if any, and confirmed the primary causes. Respondents
with multiple positive diagnoses were examined by multiple
specialists (a separate physician for each disability).
After the field investigations concluded, the teams made home

visits to conduct surveys in the quarters chosen for postsurvey
quality checks to calculate the overall errors in the survey. The
results of the quality checks showed that the omission rate of the
resident population was 1.31 per 1000 persons; the omission rate
of the disabled population was 1.12 per 1000 persons.[21]
2.4. The definition of CVD-related disability

Disabilities were defined and classified by the expert committee of
the Second China National Sample Survey on Disability, based on
the WHO International Classification of Functioning, Disability
and Health.[22] The definition of CVD-related disabilities used in
this study is presented in Table 1. Disabilities were diagnosed by
medical doctors who used a structured questionnaire to inquire
about disabilities according to the WHO International Classifica-
tion of Functioning, Disability andHealth.[22] The causes of CVD-
related disability were as follows: cerebral infarction, cerebral
hemorrhage, cerebrovascular disease, and peripheral vascular
disease.[21]Multiple CVD-related disabilities were defined asmore
than 1 type of disability, as presented in Table 1.

2.5. Study variable definition

Wedefined the status of CVD-related disabilities as binary (i.e., yes
or no); the status of a single CVD-related disability as binary (i.e.,
yes or no); the status of multiple CVD-related disabilities as binary
(i.e., yes or no); age group as 45 to 49, 50 to 54, 55 to 59, 60 to 64,
65 to 69, 70 to 74, 75 to 79, or 80+; gender as male or female;
residential area as urban or rural, according to where the subjects
were living; ethnicity as Han or other; education level as never
attended school, primary school, or junior high school and above;
marital status as never married, divorced/widowed, or married;
household size as1 to3, 4 to6, or 7 to9 (persons/household); living
arrangement as living with others or living alone; and current
employment status as binary (i.e., employed or unemployed).

2.6. Data analysis

For the final analysis, we selected a population aged 45 and older
because the prevalence of CVD-caused deaths is greatly increased
in this age range in China.[23] We used standard weighting
Definition

uccessful treatment takes more than 1 year and the disability is generally present for
ge exchanges, which undermines his or her daily life and participation in social

es or to limitations in movements or activities resulting from deformed limbs or body
ture or function of those body parts involved in mobility.
d is accompanied by adaptive behavior disorders. This kind of disability results from
limits individual activity and participation, and requires all-round, extensive, limited, or
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procedures, calculating the inverse probability of inclusion for an
individual survey respondent in the multistage sampling frame to
construct sample weights taking into account the complex survey
sample design.[24] Descriptive statistics were used to present the
sample characteristics and population numbers weighted by
various socioeconomic characteristics. A logistic regression
model was used to calculate the adjusted odd ratios (ORs) and
95% confidence intervals (CIs) of each socioeconomic charac-
teristic. As multicollinearity might exist in the models, we also
used stepwise logistic regression to estimate the ORs and 95%
CIs. Statistical significance was set to a 2-sided P-value <0.05.
The statistical analyses were conducted with SAS v. 9.2 (SAS
Institute, Inc., Cary, NC). The procedures SURVEYFREQ and
SURVEYLOGISTIC were used to perform the data analyses. The
stepwise method in the procedure SURVEYLOGISTIC was
implemented by referencing the SAS Model Selection Macros for
Complex Survey Data Using Proc Surveylogistic/Surveyreg.[25]
3. Results

3.1. Characteristics of the subjects

The selected characteristics of the populations with and without
CVD-related disabilities are presented in Table 2. The weighted
Table 2

Characteristics of weighted healthy population and cardiovascular d

Without disabilities’
population

Speech disability
only

Age groups, y
Weighted sample

size, n, %
Weighted sample

size, n, %

80+ 9,939,990 (2.6) 7848 (5.0)
75–79 15,810,128 (4.1) 18,635 (11.8)
70–74 28,232,672 (7.4) 24,940 (15.8)
65–69 37,790,270 (9.9) 31,528 (20.0)
60–64 47,454,253 (12.4) 26,765 (17.0)
55–59 67,337,885 (17.7) 22,093 (14.0)
50–54 92,971,298 (24.4) 21,389 (13.6)
45–49 81,845,130 (21.5) 4463 (2.8)
Gender
Male 189,709,505 (49.7) 101,404 (64.3)
Female 191,672,121 (50.3) 56,256 (35.7)

Residence, %
Urban 122,064,545 (32.0) 58,127 (36.9)
Rural 259,317,080 (68.0) 99,533 (63.1)

Ethnicity, %
Han 350,986,735 (92.0) 147,299 (93.4)
Others 30,394,891 (8.0) 10,361 (6.6)

Education, %
Junior high school and above 137,884,084 (36.2) 47,374 (30.0)
Primary school 140,662,030 (36.2) 61,026 (38.7)
Never attended school 102,835,511 (27.6) 49,260 (31.2)

Marital status, %
Married 325,395,972 (85.3) 125,685 (79.7)
Divorced or widowed 51,614,993 (13.5) 31,385 (19.9)
Never married 4,370,660 (1.1) 590 (0.4)

Household size
1–3 214,342,130 (56.2) 90,533 (57.4)
4–6 152,981,368 (40.1) 60,975 (38.7)
7–9 14,058,127 (3.7) 6152 (38.7)

Currently employment status, %
Employed 237,620,312 (62.3) 32,010 (20.3)
Unemployed 143,761,313 (37.7) 125,650 (79.7)

∗
More than 1 type of disabilities, such as speech, physical, and intellectual disability, was related by c

3

prevalences of CVD-related disability, a single CVD-related
disability, and multiple CVD-related disabilities were 1.84 per
100 persons (95% CI: 1.80–1.89), 1.29 per 100 persons (95%
CI: 1.25–1.32), and 0.57 per 100 persons (95% CI: 0.55–0.60),
respectively. In the current study, females, rural residents, people
living with others, and persons of Han nationality accounted for
the majority of the healthy population. Male subjects, rural
residents, disabled people with low education level, and the
unemployed accounted for the majority of the single CVD-related
disability and multiple CVD-related disabilities populations.
3.2. Associations between socioeconomic factors and
CVD-related disability

There was a strong and consistent association of socioeconomic
factors, such as age group, gender, residence area, and education,
with CVD-related disability, including single and multiple CVD-
related disabilities (Table 3). Compared with people aged older
than 80 years, the probability of having a CVD-related disability
gradually decreased from 24% (P<0.05) in those aged 75 to 79
to 64% (P<0.05) in those aged 45 to 49. Male subjects were
more vulnerable than female subjects. Subjects who lived in rural
areas (OR [95%]: 1.46 [1.37–1.55]) or who had less access to
education had a higher risk of CVD-related disability than those
isease-related disability population.

Physical disability
only

Intellectual disability
only Multiple disabilities

∗

Weighted sample
size, n, %

Weighted sample
size, n, %

Weighted sample
size, n, %

739,584 (12.3) 201,366 (16.4) 406,799 (18.5)
901,842 (15.0) 160,034 (13.0) 371,994 (17.0)

1,188,268 (19.7) 163,722 (13.3) 389,659 (17.8)
1,050,313 (17.4) 150,328 (12.2) 311,205 (14.2)
825,120 (13.7) 123,328 (10.0) 238,186 (10.9)
612,322 (10.2) 129,673 (10.6) 193,495 (8.8)
471,027 (7.8) 153,125 (12.5) 168,458 (7.7)
239,567 (4.0) 147,214 (12.0) 114,012 (5.2)

3,337,850 (55.4) 607,282 (49.4) 1,175,640 (53.6)
2,690,193 (44.6) 621,509 (50.6) 1,018,169 (46.4)

2,015,151 (33.4) 385,308 (31.4) 756,558 (34.5)
4,012,892 (66.6) 843,483 (68.6) 1,437,250 (65.5)

5,638,864 (93.5) 1,111,180 (90.4) 2,017,062 (91.9)
389,179 (6.5) 117,611 (9.6) 176,746 (8.1)

1,458,090 (24.2) 190,442 (15.5) 449,619 (20.5)
2,099,600 (34.8) 299,821 (24.4) 672,011 (30.6)
2,470,354 (41.0) 738,528 (60.1) 1,072,177 (48.9)

4,261,575 (70.7) 722,325 (58.8) 1,417,876 (64.6)
1,663,504 (27.6) 357,614 (29.1) 672,232 (30.6)
102,964 (1.7) 148,852 (12.1) 103,700 (4.7)

3,346,137 (55.5) 686,516 (55.9) 1,200,707 (54.7)
2,447,651 (40.6) 495,496 (40.3) 900,619 (41.1)
234,255 (3.9) 46,779 (3.8) 92,482 (4.2)

425,622 (7.1) 180,242 (14.7) 110,138 (5.0)
5,602,421 (92.9) 1,048,549 (85.3) 2,083,671 (95.0)

ardiovascular disease.
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Table 3

Associations of cardiovascular diseases-related disabilities in Chinese population.

Reference OR (95% CI)

Cardiovascular disease-related disabilities
Age group, y 80+ 75–79 0.76 (0.70–0.82)

70–74 0.63 (0.58–0.68)
65–69 0.55 (0.51–0.60)
60–64 0.50 (0.46–0.54)
55–59 0.42 (0.38–0.46)
50–54 0.39 (0.35–0.43)
45–49 0.36 (0.32–0.41)

Gender Male Female 0.49 (0.47–0.51)
Residence Urban Rural 1.46 (1.37–1.55)
Ethnicity Han Others 0.91 (0.83–0.99)
Education High school and above Primary school 1.37 (1.30–1.46)

Never attended school 1.70 (1.59–1.82)
Marital status Married Divorced or widowed 1.03 (0.98–1.08)

Never married 3.57 (3.15–4.06)
Household size 1–3 4–6 0.93 (0.89–0.96)

7–9 0.86 (0.77–0.95)
Currently employment status Employed Unemployed 16.04 (14.83–17.34)

Cardiovascular disease-related single disability
Age group, y 80+ 75–79 0.87 (0.80–0.96)

70–74 0.80 (0.73–0.87)
65–69 0.73 (0.67–0.80)
60–64 0.66 (0.60–0.73)
55–59 0.55 (0.49–0.61)
50–54 0.49 (0.44–0.55)
45–49 0.43 (0.38–0.50)

Gender Male Female 0.49 (0.47–0.51)
Residence Urban Rural 1.55 (1.45–1.66)
Ethnicity Han Others 0.84 (0.76–0.93)
Education High school and above Primary school 1.35 (1.26–1.44)

Never attended school 1.59 (1.47–1.72)
Marital status Married Divorced or widowed 1.03 (0.97–1.09)

Never married 2.73 (2.35–3.17)
Household size 1–3 4–6 0.92 (0.88–0.97)

7–9 0.84 (0.74–0.95)
Currently employment status Employed Unemployed 13.78 (12.63–15.03)
Cardiovascular disease-related multiple disabilities
Age group, y 80+ 75–79 0.62 (0.55–0.70)

70–74 0.42 (0.37–0.47)
65–69 0.34 (0.30–0.38)
60–64 0.30 (0.26–0.35)
55–59 0.27 (0.23–0.32)
50–54 0.27 (0.23–0.32)
45–49 0.29 (0.24–0.36)

Gender Male Female 0.49 (0.45–0.53)
Residence Urban Rural 1.26 (1.13–1.39)
Ethnicity Han Others 1.08 (0.92–1.27)
Education High school and above Primary school 1.44 (1.30–1.61)

Never attended school 1.98 (1.76–2.24)
Marital status Married Divorced or widowed 1.02 (4.65–6.81)

Never married 1.98 (1.76–2.24)
Household size 1–3 4–6 0.93 (0.86–1.01)

7–9 0.89 (0.75–1.07)
Currently employment status Employed Unemployed 27.14 (22.89–32.19)

Bold writing: P<0.05 �2 log likelihood were 59,912,005 for cardiovascular disease-related disabilities model, 45,796,008 for cardiovascular disease-related single disability, and 45,796,008 for
cardiovascular disease-related multiple disabilities. CI= confidence interval, OR=odds ratio.
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who lived in urban areas or had high education levels,
respectively. Similar associations were observed between a single
CVD-related disability and multiple CVD-related disabilities.
We repeated the analysis of the associations between

socioeconomic factors and psychiatric disability using stepwise
4

logistic regression. In addition to the subcategory of household
size (4–6 persons per household), other socioeconomic
factors of CVD-related disabilities, including a single and
multiple CVD-related disabilities, were included in the final
models.
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4. Discussion

4.1. Main findings and their significance

The role of socioeconomic inequities among those with and
without a CVD-related disability has rarely been investigated in
China. We used detailed personal interviews and professional
examinations of disabilities from a 2006 nationally representa-
tive sample. We obtained valuable and unique data on CVD-
related disability among the Chinese population. The weighted
prevalence of CVD-related disability was 1.84 per 100 persons.
Furthermore, we observed strong associations between socioeco-
nomic factors (e.g., age group, gender, residence area, and
education level) and CVD-related disability.

4.2. Comparison with other studies and implications of the
findings

The prevalence of CVD-related disability, including different
types of single disability and multiple disabilities, was 1.84 per
100 persons (95% CI: 1.80–1.89). The prevalence of CVD-
related death was greater than 0.3 per 100 persons in upper-
middle-income countries.[1] According to our results and those of
other epidemiology studies, CVD-related disability is a serious
public health issue in China because the disabled population is a
huge economic burden. For example, mental disability amounts
to a country-wide gross domestic product (GDP) loss amounting
to CNY 2681 billion in China.[26] Most of the disabled people
developed another CVD-related disability within a very short
amount of time in the current study, which suggests that China
faces not only the huge socioeconomic burden of disability but
also the under-development of the health service system. For
example, the number of health professionals increased from
3,608,618 in 1987 to 4,728,350 in 2006,[27] and during the same
time period, the Chinese population increased by 20%.[26] In
2006, 44.8% of the urban population and 79.1% of the rural
population did not have any health care insurance.[28] The
development of health services did not keep up with the
population increase. The disabilities social security system and
the rehabilitation system in China might subsequently result in
the development of multiple disabilities. The majority of people
with disabilities never access rehabilitation services and health
care,[29] which might result in the advancement of these
individuals to multiple disabilities. Moreover, preventive dis-
abilities services are undeveloped. Therefore, the health services
system must be improved, especially for those with CVD-related
disabilities. The prevalence of CVD-related death almost doubles
every 5 years among people aged 45 and older in China.[23] In this
study, the prevalence of CVD-related disability increased across
the subjects’ age groups. The trend of prevalence gradually
increased in contrast to the trend of CVD-related death. One
potential reason is that the awareness of disabilities in China has
increased.
Socioeconomic inequalities in health were observed among

various socioeconomic statuses in recent decades,[30–32] including
race,[33] gender,[34–36] education,[37,38] occupation, and house-
hold income,[39,40] but some of these inequalities are modifiable.
The incidence of mobility disability was clearly reduced among
those with a higher level of education compared with those with a
lower level of education.[37] This similar association was also
observed across European countries.[37] Moreover, socioeco-
nomic inequalities were reduced by improving educational
opportunities, income distribution, health-related behavior,
and access to health care.[41] Additionally, wealth inequalities
5

appeared to be more strongly associated with health issues, that
is, cardiovascular and all-cause mortality, than other socioeco-
nomic position factors.[31,32] An epidemiological study suggested
that higher education provided protection against developing a
disability but provided less benefit when a disability was already
present, especially for older people.[42] The study also found a
high incidence of disability among those who attained a lower
educational level (i.e., less than secondary education) in the
population. Other studies have suggested a gradient in disability
by education, occupation, and material living standards.[43,44] In
the present study, we observed results consistent with previous
epidemiological studies when the surveys were analyzed
separately and together with CVD-related disability.
Urban-rural differences are more salient in developing

countries than in developed countries. The limited studies that
are available examined the relationships between urban/rural
residence and disability in developing countries, specifically
CVD-related disability.[45] In our study, one striking finding was
the urban–rural discrepancy in CVD-related disability, including
single CVD-related disability and multiple CVD-related dis-
abilities. Potential explanations for the widening urban–rural gap
in disability risk and prevalence in China include: that rural
residents with multiple disabilities are unable to migrate to urban
areas; that in rural areas, the lifestyle is harder, the working
standards are poorer, and the availability of healthcare and
rehabilitation services are limited;[46] and that a large majority of
the poor population are nonsalaried or unemployed, and a
significant proportion are at risk of impoverishing health
expenditures.[47] The discrepancy observed in the present study
was consistent with the results from the Fourth National Health
Services Survey in 2008, which found higher rates of disabled
people among rural residents.[48] Although the health services
system is gradually developing, it still has not caught up with
residents’ health care demands and utilization, especially for
those with disabilities living in rural areas. Moreover, several
lifestyle factors are associated with income, social class,
education, or deprivation, and these factors cluster together in
a population; many of these factors are the “causes of the causes”
and should be the focus of stronger policy action on
diseases.[49,50] Our results suggest that the government should
adjust and improve the health services system, create supportive
environments, and change the patterns of Chinese life, according
to local needs, social culture, and economic systems,[51–53]

especially for those living in rural areas. Additionally, previous
studies suggested that sedentary occupations were related to
CVD. Sedentary occupations appeared to be linked to obesity in
the middle-aged population.[54] Occupation was not considered
in the present study. The proportion of individuals who had a
sedentary occupation was 5.3% of the population without a
disability and 0.001% of the population with a disability.
According to the WHO Study on global AGEing and adult
health, women were more disadvantaged, showing a higher
prevalence of disability across all age groups.[35] However, men
had a higher risk of CVD-related disability than women in the
current study. In China, as observed in the present study, CVD
and mortality from CVD are much less prevalent in women.[17]
4.3. Strengths and limitations

This study provided a broad understanding of CVD-related
disability and its relationship with different key socioeconomic
statuses in China. The current study used a large, representative,
population-based sample that covered all of the provincial areas.
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In addition, every subject of the selected households was
interviewed by interviewers face-to-face. Subjects who agreed
to participate in the study underwent a screening for disabilities
by the interviewers, and those suspected of having a disability
were then examined and diagnosed by doctors. However, the
present study also had some weaknesses. The more stringent
definition of disability used in the survey resulted in a low
prevalence of CVD-related disability, which should serve to
inform future studies. The disability survey did not cover all CVD
causes, which also contributed to the underestimation of CVD-
related disability. In the current study, CVD diseases that could
not be identified might cause bias, which should be considered in
further studies. Standardized quality control schemes were in
place during the field implementation, such as training of the
interviewers and crosschecking of the returned survey responses
by contacting survey participants, resulting in little response bias.
Additionally, the cross-sectional design does not provide direct
evidence of causality.
5. Conclusions

Our results are beneficial for developing a better understanding of
CVD-related disability and socioeconomic indicators in China.
The widening gap in the prevalence rates of CVD-related
disability between rural and urban areas may have important
practical implications for China. In addition, the study results
may help the government to adjust strategies aimed at assisting
individuals and communities and improving health care systems
in the future.
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