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Abstract

Background Disability was a major public health problem in China. However, the prevalence of disabilities in com-
munity-dwelling adults and their relationships to chronic physical conditions were unclear. We aimed to estimate
the prevalence of disabilities and associated factors among a large community-based cohort in China.

Methods Participants who were local permanent residents aged 18 years or above and completed the disability
assessments were selected from the Cohort study on Chronic Disease of Communities Natural Population in Beijing,
Tianjin and Hebei (CHCN-BTH) from 2017 to 2019. Disability was assessed using five questions about impairments
and activity limitations based on the International Classification of Functioning (ICF), Disability and Health. Univari-
ate, multivariate and multilevel logistic regressions were conducted to estimate the associations between disabilities
and associated factors.

Results Totally, 12,871 community-dwelling adults completed the survey. Among of them, 12.9% (95% Cl: 12.3%-
13.5%) reported having any disability. The prevalence of any disability was significantly higher in participants who
were older age, widowed, retired and smokers, had higher BMI, average monthly income < 5000 RMB, lower education
level, lower physical exercise frequency and heavy physical labor. Multilevel logistic regressions showed that there
were significant associations between disabilities with chronic physical conditions, especially in the vision impairment
with lower back pain, and hearing impairment as well as difficulty walking without special equipment with injuries.

Conclusions Many Chinese adults suffered from disabilities. Sustained efforts should be made to develop specific
population-based health promotion and prevention programs for disabilities in China.

Trail registration ChiCTR1900024725 (25/07/2019).
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Introduction
Over a billion people globally live with some form of
disability, and the majority living in low- and middle-
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The precise prevention and identification of people
with disability are of great significant to relief the bur-
dens of society and family.

The definitions of disability varied from “body struc-
ture impairment’, “capacity limitations” to “partici-
pation restriction” with the development of model
medicine patterns [6, 7]. To increase the comparabil-
ity of disability across nations, WHO published a clas-
sification system of disability called “The International
Classification of Functioning, Disability and Health
(ICF)’;, and defined disability as “an umbrella term for
an impairment of body structure, a limitation of activ-
ity or a restriction in participation, and the interaction
between individuals with a health condition and per-
sonal and environmental factors” [8]. Several assess-
ment tools for disability had been developed based on
the elements of ICF, such as the WHO disability assess-
ment schedule second edition (WHODAS 2.0) [9], the
Washington group short set of questions on disability
(WGSS), as well as the six questions about disability
status that develop by the Washington Group and had
been incorporated by the U.S National Health Inter-
view Survey (NHIS) in the population and housing cen-
suses from 2016 to 2020 [10-12].

Although ICF gained wide acceptance and had more
domains that can provide more comprehensive informa-
tion about the disability, its operational measurement
varies greatly among studies. Low income and developing
countries tend to adopt a measure focused on a narrow
definition of impairments and report a lower disabil-
ity prevalence rate than high-income countries because
of the poor economics, weak social security system and
some other sociocultural factors [13, 14]. In China, two
large-scale nationally representative household surveys
were conducted in 1987 and 2006, and the prevalence of
disability was 4.9% and 6.5%, respectively [4, 5]. Lestari
et al. used a cross-sectional data from the WHO longitu-
dinal multi-country Study on Global AGEing and Adult
Health (SAGE) Wave 1 (2007-2010), and identified the
prevalence of disability in Chinese people aged 50 years
and over was 16.2% [15]. The 2006 national survey took
into account the ICF, but the evaluations of disabili-
ties were mostly relied on the physiological impairment
rather than the functional barriers and social adaptability
[16]. In the China Health and Retirement Longitudinal
Survey (CHARLS), the disabilities were evaluated with
the self-reported physical impairments and limitations
in activities of daily living (ADL) and instrumental activi-
ties of daily living (IADL). The prevalence of disability
would also be underestimated due to unistructural meas-
urement [17]. It is necessary to investigate the disability
using ICF-based approach to improve the comparability
across countries.
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China is facing an unprecedented pace of aging that will
contribute to disability levels, and the burden of disability
is predicted to increase as a consequence of population
ageing [15]. Knowledge about the prevalence and asso-
ciated factors of disability is important for the develop-
ment of specific population-based health promotion and
prevention programs. However, more recent estimates
about disability that based on the ICF framework were
not available, especially estimates gained from a large
representative sample of the common population. Also,
few studies explored the association between sociodemo-
graphic factors, health behaviors, and chronic condition
with disability in China. Therefore, we aimed to utilize
the ICF-based approach to identify the prevalence and
factors associated with disability among a representa-
tive sample of community-dwelling general population in
Northern China.

Methods

Data source and participants

We obtained data from the baseline survey from 2017 to
2019 of the Cohort Study on Chronic Disease of Commu-
nities Natural Population in Beijing, Tianjin, and Hebei
(CHCN-BTH), which was registered with the Chinese
Clinical Trial Registry, number ChiCTR1900024725.
CHCN-BTH was one of the large national prospective
cohorts in China and aimed to monitor the prevalence of
major non-communicable chronic diseases (NCDs) and
their epidemic trends, and to demonstrate the etiology
and pathogenesis of chronic diseases from the aspects
of genetic, environmental and lifestyle aspects. A mul-
tistage, stratified cluster sampling method was used to
derive a representative sample of the community-dwell-
ing population in Beijing-Tianjin-Hebei region based on
administrative areas, local air pollution exposure charac-
teristics and local gross domestic product. More detailed
information on study design and methods have been
published elsewhere [18].

Eligible participants who were local permanent resi-
dents, aged 18 years or above, and completed the disabil-
ity survey at baseline stage were recruited in this study.
A total of 15,219 individuals living in Beijing and Tianjin
region completed the disability surveys and 2348 partici-
pants were excluded due to missing data of key covari-
ates. Finally, 12,871 (85.0%) participants were included
in this analysis. The statistical power analysis of “differ-
ences between proportions” showed that the power was
greater than 0.9, indicating that the sample size of 12,871
was large enough (alpha=0.05, null proportion=0.1,
binomial proportion=0.129, method=exact). Survey
questionnaire was reviewed by leading national and
international experts. Respondents were interviewed
face-to-face by trained student interviewers from Capital
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Medical University and Peking Union Medical College,
and medical staff interviewers who worked in local com-
munity healthcare service where the interviews took
place. The study was approved by the Institutional Review
Board of the Center of Disease Control and Capital Med-
ical University. Informed consent form was obtained in
writing from all participants at their enrollment.

Covariables

Sociodemographic and behavioral variables were
regarded as covariables in this study. Sociodemographic
variables included age group (18-29, 30-39, 40-49,
50-59,>60 vyears old), gender (men, women), aver-
age monthly income of each family member (<5000
RMB, >5000 RMB), education level (elementary school
and below, middle or high school, college and above),
marital status (unmarried, married, divorced, widowed),
occupation (worker, professional, retirement, others).
Body mass index (BMI) was a person’s weight in kilo-
grams divided by the square of height in meters. In this
study, BMI was categorized as < 24.0 kg/m?, 24.0-27.9 kg/
m?,>28.0 kg/m? [19]. Furthermore, physical labor (mild:
such as sitting at a desk all day at work, or walking less
during work days, moderate: such as assembly line work,
driving, electrical installation, heavy: carrying heavy
items, lumbering, mining, dancing), physical exercise
(5-7 days per week, 3—4 days per week, 1-2 days per
week, <3 days per month, never), smoking (nonsmoker,
smoker) and drinking (nondrinker, drinker) were behav-
joral variables. Physical exercise was defined as regu-
lar activities for the purpose of health, such as running,
swimming, cycling, climbing, dancing, and walking,
which should last 30 min or longer a day [20].

Chronic physical conditions

In this study, several common chronic physical condi-
tions including hypertension, diabetes, dyslipidemia, cor-
onary heart disease and stroke, chronic bronchitis (CB)
and chronic obstructive pulmonary disease (COPD),
digestive diseases (peptic ulcer, gastritis, gallstones or
cholecystitis), benign and malignant tumors, asthma,
injuries (fracture, accidental injury) or lower back pain
were incorporated to explore their associations with
disabilities [21]. Previous diagnoses from secondary or
tertiary hospital were needed to confirm the chronic
physical conditions. The details of the investigations
about chronic physical conditions were introduced else-
where [20].

Disability definition

Disability was assessed using five questions about impair-
ments and activity limitations which is in line with the
previous study conducted by Alhajj et al. [22]. These
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questions adopted and modified survey questions of the
US. National Health Interview Survey (NHIS) about dis-
abilities and were conceptually based on the ICF [12, 23].
The last two questions reflect limitations in performing
activities of daily living (ADL) and instrumental activities
of daily living (IADL). Individuals who answered “yes” to
at least one of the following questions were identified as
having any disabilities:

1. Vision impairment: Are you blind or do you have
serious difficulty seeing, even when wearing glasses?

2. Hearing impairment: Are you deaf or do you have
serious difficulty hearing?

3. Difficulty walking without special equipment:
Because of a health problem, do you have serious dif-
ficulty walking (need special equipment)?

4. ADL: Because of a physical, mental, or emotional
problems, do you need the help of other persons with
personal care needs, such as eating, dressing, bath-
ing, or getting around inside the home?

5. IADL: Because of a physical, mental, or emotional
problems, do you need the help of other persons in
handling routine needs, such as everyday household
chores, doing necessary business, shopping, or get-
ting around for other purposes?

Statistical analysis

All analyses were performed using SAS 9.4 statistical
software (SAS institute Inc., SAS Campus Drive, Cary,
NC, USA). Continuous variables were described using
mean + standard deviation, and categorical variables were
n (%). The prevalence of disability by covariables and
chronic diseases were calculated and compared using
Chi-square tests or the Fisher exact probability. Multi-
variate and multilevel logistic regression models were
constructed to examine the associations between chronic
physical conditions with disability. Odds ratios (ORs)
and their 95% confidence intervals (CIs) were estimated
from these models. Akaike information criterion (AIC)
was used to reflect the goodness of model fitting. Spe-
cifically, two types of logistic models were built for each
chronic physical condition: (1) multivariate logistic anal-
ysis adjusted for sociodemographic variables (age group,
sex, education level, occupation, marital status, aver-
age monthly income of each family member, BMI) and
behavioral variables (physical labor, physical activities,
drinking, smoking); (2) multilevel logistic analysis that
regarded subjects as level 1 and regions (Beijing or Tian-
jin) as level 2 adjusting for the same variables as model 1.
The PROC GLIMMIX and NLMIXED in SAS were used
for the multilevel logistic regressions. A P value less than
0.05 was considered statistical significance.
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Results

Characteristics of participants

Totally, 12,871 individuals aged 18 years or older were
included in the analysis. Of them, 54.1% were men
(n=6960), and the average age was 48.57 + 15.20 years
old. The unadjusted prevalence of any disability in the
present sample was 12.9% (95% CI: 12.3%-13.5%) in
general. The unadjusted prevalence of disability was
higher in Tianjin (15.0%, 95% C: 14.1%-15.8%) than
Beijing (10.7%, 95% CI: 9.9%-11.5%). The unadjusted
prevalence of hearing impairment, vision impairment,
difficulty walking without special equipment, ADL
and IADL disability were 7.1 (95% CI: 6.6%-7.5%), 5.1
(95% CIL: 4.7%-5.5%), 2.3% (95% CIL: 2.0%-2.6%), 2.5%
(95% CIL 2.2%-2.8%) and 2.3% (95% CI: 2.0%-2.5%),
respectively.

Univariate analysis of the prevalence of disabilities

with sociodemographic characteristics, behavioral factors,
and chronic physical conditions

The unadjusted prevalence of any disabilities by vari-
ous variables were presented in Table 1. The prevalence
of any disabilities was significantly higher in partici-
pants who were older age, widowed, retired, smokers,
lived in Tianjin province, had higher BMI, having aver-
age monthly income <5000 RMB, had lower education
level, had lower physical exercise frequency, and had
heavy physical labor. Of them, participants from Tian-
jin had significant older average age (55.44+12.49 vs
41.03+14.32 years old), higher percentage of women
(62.4% vs 27.9%), higher proportion of obesity (27.1% vs
15.9%), lower educational level (proportion of college and
above: 19.4% vs 78.6%) and lower income level (propor-
tion of monthly individual’s income >5000 RMB: 7.8% vs
57.8%) than Beijing.

Figure 1 showed that the sex differences in the unad-
justed prevalence of hearing impairment, vision impair-
ment, difficulty walking without special equipment and
any disabilities could be found in several age groups
except 18-29 years old. Most of the prevalence were
higher in men than in women. However, a significant
inverse situation was observed in the vision impairment
among total participants (P<0.05).

Table S1 and Fig. 2 were the unadjusted prevalence
of disabilities by chronic physical conditions. We could
know that participants with injuries presented the high-
est prevalence of hearing impairment (15.5%, 95% CI:
13.8%-17.3%), vision impairment (11.2%, 95% CIL: 9.8%-
12.9%), difficulty walking without special equipment
(9.7%, 95% CI: 8.3%-11.3%), ADL (9.0%, 95% CI: 7.6%-
10.5%), IADL (8.8%, 95% CI: 7.5%-10.3%) and any disabil-
ities (27.5%, 95% CI: 25.4%-29.8%). Besides, participants
who had coronary heart diseases and stroke, CB and
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COPD, digestive diseases and lower back pain also had
the prevalence of any disability more than 20%.

Multivariate and multilevel logistic regressions

of disabilities with chronic physical conditions

The associations between chronic physical conditions
and disabilities were shown in Table 2. In model 1, we
noted that most of the chronic physical conditions were
significantly associated with different types of disability
after controlling for sociodemographic and behavioral
variables. However, there were no significant associations
between diabetes with hearing impairment (OR=1.17,
95% CI: 0.93-1.33); hypertension (OR=1.01, 95% CI:
0.85-1.21), diabetes (OR=1.16, 95% CI: 0.94-1.42),
tumors (OR=1.15, 95% CI: 0.93-1.43) with vision
impairment; dyslipidemia with difficulty walking without
special equipment (OR=1.16, 95% CI: 0.91-1.47), ADL
(OR=1.18, 95% CI: 0.93-1.49) and IADL (OR=1.27, 95%
CI: 0.99-1.61). Additionally, the significant associations
between asthma and any types of disabilities were not
observed in Model 1.

The results of multilevel logistic regressions (Model 2)
were similar to Model 1. However, the Model 2 revealed
increased ORs in the associations between lower back
pain with vision impairment (Model 1: OR=3.35, 95%
CI: 2.83-3.96, AIC=4651.5; Model 2: OR="7.40, 95% CI:
5.20-10.54, AIC=4634.4), as well as injuries with hear-
ing impairment (Model 1: OR=2.72, 95% CI: 2.31-3.19,
AIC=6059.8; Model 2: OR=5.10, 95% CI:3.59-7.25,
AIC=6039.1) and difficulty walking without special
equipment (Model 1: OR=8.02, 95% CIL 6.31-10.20,
AIC=2414.9; Model 2: OR=16.62, 95% CI:7.23-38.02,
AIC=2127.9), which indicating the potential effects of
regions.

Discussion

In China, plenty of disability investigations were con-
ducted in elderly people. The current status of disability
in general population was unclear. Our results provided
an updated prevalence of disability in a representative
cohort using a comparable assessment approach with
foreign countries. In this study, 12.9% (95% CI: 12.3%-
13.5%) of the respondents reported having any kind of
disabilities in Beijing and Tianjin. The prevalence was
similar to the national surveys of disability conducted in
USA from 2009 to 2014 with the six standardized ques-
tions (11.76%-17.08%) [24], and higher than the 7% for
adolescents and adults in rural China using the same
assessment tool [22]. Additionally, this study revealed
that the prevalence was 2.5% for ADL and 2.3% for IADL,
which was consistent with a previous study using a sam-
ple of rural residents in northern China [22]. Zhang
et al. [25] found that 7.9% and 18.0% of Chinese old
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Table 1 Unadjusted prevalence of any disabilities by sociodemographic characteristics and behaviors among community-dwelling
individuals in CHCN-BTH study (n=12,871)

Variables Total With any disabilities Pvalue

N (%) n % (95% Cl)

Sociodemographic variables

Age group (y) <0.001
18-29 1652 78 4.7 (3.8-5.8)
30-39 2563 165 64 (5.5-7.4)
40-49 2287 254 11.1(9.9-124)
50-59 3113 480 154 (14.2-16.7)
=60 3256 687 21.1(19.7-22.5)

Sex 0.555
Men 6960 91 13.1(123-139)
Women 5911 753 12.7(11.9-13.6)

Region <0.001
Beijing 6135 656 10.7 (9.9-11.5)
Tianjin 6736 1008 15.0(14.1-15.8)

BMI (kg/m?) 0.004
<24 4457 521 11.7(10.8-12.7)
24-28 5612 744 133 (124-14.2)
>28 2802 399 14.2 (13.0-15.6)

The average monthly income of each family member (RMB) <0.001
<5000 8801 1269 144(13.7-15.2)
>5000 4070 395 9.7 (8.8-10.6)

Marital status <0.001
Unmarried 1403 73 5.2(4.1-6.5)
Married 10,680 1416 13.3(126-13.9)
Divorced 312 55 176 (13.7-22.1)
Widowed 476 120 25.2(21.5-293)

Education <0.001
Elementary school and below 1098 197 17.9(15.8-20.3)
Middle or high school 5641 853 15.1 (14.2-16.1)
College and above 6132 614 10.0(9.3-10.8)

Occupation <0.001
Worker 2667 355 133(12.1-146)
Professional® 2226 134 6.0(5.1-7.1)
Retirement 2071 320 155(13.9-17.1)
Others® 5907 855 145 (13.6-154)

Health behavioral variables

Physical labor <0.001
Mild 9647 1256 13.0(124-137)
Moderate 2717 317 11.7(105-129)
Heavy 507 91 179(14.8-21.5)

Exercise frequency <0.001
5-7 days per week 4298 638 14.8 (13.8-15.9)
3-4 days per week 1785 184 103 (9.0-11.8)
1-2 days per week 2566 228 8.9(7.8-10.0)
<3 days per month 1340 132 99(83-11.5)
Never 2882 482 16.7 (15.4-18.1)

Smoking status <0.001
Nonsmoker 8459 994 11.8(11.1-12.5)
Smoker 4412 670 15.2(14.1-16.3)

Drinking status 0.640
Nondrinker 7339 940 12.8(12.1-13.6)
Drinker 5532 724 13.1(12.2-14.0)

BMI Body mass index; *Professional includes doctors, nurses, teachers, engineers, accountants, lawyers; ®Others includes farmers, students, salespeople
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adults had ADL and IADL disabilities, respectively. A
cross-sectional study conducted in two districts of Bei-
jing reported the prevalence of ADL was 12.1% for com-
munity elderly population [26]. Another study used six
WHO SAGE countries data to report that the prevalence
of ADL disability in people aged 50 years and over was
16.2% in China [15]. However, the latter three studies
only included elderly Chinese population.

The discrepancy across studies might be due to the
diversity of study population and investigation tools.
Aging was a big challenge for the whole society. The
higher proportion of unhealthy elderly people could lead
to an increasing global burden and risks of age-related
diseases, such as cancer, cardiovascular disease, frac-
tures, organ failure, disability and even death [27]. Our
study showed that the prevalence of disability increased
with age (from 4.7% among individuals aged 18 to
29 years to 21.1% among elderly individuals aged 60 years
or older), which is in line with previous studies [4, 15, 22].

Besides, the sex difference might also be a reason that
related with disability. Generally, men had higher preva-
lence and risks of disability than women [28]. But in our
study, the prevalence of vision impairment was signifi-
cantly higher in women (5.5%) than men (4.7%) among
total participants. The same trend could be observed in
ADL and IADL but did not reach the significant level.
Previous studies reported that some chronic conditions
[29], mediating role of pain [30] and even depression [31]
could be strong predictors for ADL disability in women,
which might result in the sex-difference of the prevalence
of ADL and IADL.

Except the influence of older age and sex, the Chinese
criteria of disability in the previous national survey were
stricter than the international community, although it
was consistent with the main concepts of ICF in a way.
Thus, the proportion of disabled people was relatively
low, and more people with disabilities would prob-
ably be identified if measuring disability using ADL and
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IADL instead of the more narrowly defined impairments
confirmed by a physician examination in the Second
National Disability Survey in China [4]. Additionally,
with the quickened urbanization and industrialization
course, together with unhealthy lifestyle and other risk
factors, the prevalence of chronic diseases like cancer,
diabetes, COPD were significantly increasing in China
[32]. WHO indicated that disability prevalence was on
the rise in the years ahead, which was due to population
ageing and the higher risk of disability in older people, as
well as the increase in chronic health conditions such as
cardiovascular disease, diabetes, and cancer [1].

WHO reported that persons with disability have higher
rates of risky behaviors such as smoking and physical
inactivity [1]. The current findings observed that indi-
viduals with disabilities were more likely to have reported
smoking. A longitudinal study showed that cigarette
smoking and obesity could increase the incidence of
disability especially in younger than older adults, which
might be explained by the contributing of smoking to
the risk of cardiovascular diseases, respiratory diseases,
and other conditions [33, 34]. Additionally, we found that
people who never did physical exercise presented higher
proportion of disability, which was in line with previous
findings that physical inactivity was strongly associated
with disability [15, 35, 36]. However, these findings need
to be interpreted with caution because disability could
also be the reason for physical inactivity. Further longitu-
dinal study was needed to explore the causal associations
between healthy lifestyle and disability.

Injury and lower back pain have been reported to be
significant factors for disability [37, 38]. Results from this

study found that 27.5% of persons with disabilities suf-
fered an injury in the past 12 months, while only 10.9% of
persons without disabilities reported any injury. In addi-
tion, compared with participants who did not have inju-
ries, people with injuries exhibited significantly increased
adjusted ORs of disabilities. Although disability espe-
cially walking difficulties might be caused by a nonfatal
injury, preventing injury among persons with disabili-
ties was of great importance as well since disability was
associated with the increased risk of secondary injuries
[13, 39, 40]. Studies have shown that lower back pain is
a determinant of quality of life [22, 38, 41]. In addition,
pain had been reported to have a strong relationship with
functional limitation and disability in several studies [42—
44]. Studies showed that lower back pain could be a man-
ifestation of myopia or eyestrain, so the eye protection
and eye wear would be effective measures to relief low
back pain and headache, and therefore reduce the risk of
long-term vision impairment [45]. Similarly, the current
findings identified that 21.7% of persons with lower back
pain reporting having disabilities, and individuals who
had lower back pain had the highest adjusted OR of 3.46
for disability compared with those who did not have. The
significant increased adjusted ORs in multilevel logistic
regression models between lower back pain with vision
impairments, as well as injuries with hearing impairment
and walking difficulty might be due to the population dif-
ference between Tianjin and Beijing.

Our study had the strengths of well-designed protocol,
larger sample size and reasonable questionnaire to inves-
tigate the disability in populations. Particularly, using the
new international disability definition- The International
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Classification of Functioning, Disability and Health (ICF)
could comprehensively explore the interactions between
disability and other factors, and facilitate the compari-
sons across countries [8]. However, it still had several
limitations. First, data for this study were derived from
the baseline survey of CHCN-BTH Cohort, thus the
causal associations could not be ascertained, and the pos-
sibility of reverse causality could not be ruled out as well.
Further investigation using longitudinal data from the
CHCN-BTH Cohort could address this problem. Second,
the disability questions were self-reported, which might
lead to underestimation of the true prevalence of disabil-
ity. In addition, the rate of disability may be underesti-
mated since persons who were hospitalized with serious
illness during the study period could not participate in
the survey and were not included. Last, the selection bias
of participants could not be avoided, but all the partici-
pants were community-derived, and underwent the same
inclusion and exclusion criteria. Therefore, the results of
this study need to be interpreted with cautions.

Conclusions

Findings from this study demonstrates that the many
Chinese adults suffered from disabilities in Beijing and
Tianjin of China. Older age, smoking, never doing exer-
cise, obesity, and chronic physical conditions, especially
injuries and lower back pain were significantly associ-
ated with disability. Sustained efforts should be made
to develop specific population-based health promotion
and prevention programs for disabilities in China.

Abbreviations

ADL Activities of daily living

BMI Body mass index

CB Chronic bronchitis

CHCN-BTH  Cohort Study on Chronic Disease of Communities Natural Popu-

lation in Beijing, Tianjin and Hebei
Cls Confidence intervals

COPD Chronic obstructive pulmonary disease

LMICs Low- and middle-income countries

IADL Instrumental activities of daily living

ICF The International Classification of Functioning, Disability and Health
NCDs Non-communicable chronic diseases

ORs Odds ratios

AORs Adjusted ORs

SAGE Study on Global AGEing and Adult Health

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512889-023-15066-3.

Additional file 1: Table S1. Unadjusted prevalence ofdisabilities by
chronic physicalconditionsamong community-dwelling individuals in
CHCN-BTH study.

Acknowledgements
Not applicable.

Page 9 of 10

Authors’ contributions

Prof Ling Zhang had full access to all the data in the study and takes respon-
sibility for the integrity of the data and the accuracy of the data analysis. Con-
cept and design: Hui-Ping Zhu, Ling Zhang. Data collection: Hui-Ping Zhu, Han
Qi, Kuo Liu, Bing-Xiao Li, Fu-Yuan Wen, Yun-Yi Xie. Statistical analysis: Han Qi,
Xiao-Hui Liu. Drafting of the manuscript: Hui-Ping Zhu, Han Qi. Critical revision
of the manuscript for important intellectual content: Ling Zhang. Supervision:
Ling Zhang. The author(s) read and approved the final manuscript.

Funding

This work was supported by the National Key Research and Development
Program, Ministry of Science and Technology of the People’s Republic of China
[grant number 2016YFC0900603].

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This study was approved by the Ethical Committee of Center of Disease
Control and Capital Medical University (20185Y81), and in compliance with
the Declaration of Helsinki. All participants signed the informed consent at
their enroliment. All methods were carried out in accordance with STROBE
(Strengthening the Reporting of Observational studies in Epidemiology)
guideline.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 20 September 2022 Accepted: 16 January 2023
Published online: 05 September 2023

References
1. World Health Organization. World Report on Disability. Geneva: Switzer-
land; 2011.

2. Jette AM. Global Prevalence of Disability and Need for Rehabilitation.
Phys Ther. 2021;101(2):pzab004.

3. World Health Organization. Disability and health. Geneva: World Health
Organization; 2018. (Available from: https://www.who.int/news-room/
fact-sheets/detail/disability-and-health).

4. Zheng X, Chen G, Song X, Liu J, Yan L, Du W, et al. Twenty-year trends
in the prevalence of disability in China. Bull World Health Organ.
2011,89(11):788-97.

5. Leading Group of the China National Sample Survey on Disability &
National Bureau of Statistics of the People’s Republic of China. Com-
munique on Major Statistics of the Second China National Sample Survey
on Disability. (Available from: http://www.cdpf.org.cn/sjzx/cjrgk/200711/
t20071121_387540.shtml).

6. Linden M. Definition and Assessment of Disability in Mental Disorders
under the Perspective of the International Classification of Functioning
Disability and Health (ICF). Behav Sci Law. 2017;35(2):124-34.

7. Altman BM. Definitions, concepts, and measures of disability. Ann Epide-
miol. 2014;24(1):2-7.

8. World Health Organazation. Towards a common language for function-
ing, disability, and health: ICF. Geneva: World Health Organization; 2002.

9. UstunTB, Chatterji S, Kostanjsek N, Rehm J, Kennedy C, Epping-Jordan J,
et al. Developing the World Health Organization Disability Assessment
Schedule 2.0. Bull World Health Organ. 2010;88(11):815-23.

10. Madans JH, Loeb ME, Altman BM. Measuring disability and monitoring
the UN Convention on the Rights of Persons with Disabilities: the work of
the Washington Group on Disability Statistics. BMC Public Health. 2011;11
Suppl 4(Suppl 4):54.


https://doi.org/10.1186/s12889-023-15066-3
https://doi.org/10.1186/s12889-023-15066-3
https://www.who.int/news-room/fact-sheets/detail/disability-and-health
https://www.who.int/news-room/fact-sheets/detail/disability-and-health
http://www.cdpf.org.cn/sjzx/cjrgk/200711/t20071121_387540.shtml
http://www.cdpf.org.cn/sjzx/cjrgk/200711/t20071121_387540.shtml

Zhu et al. BMC Public Health (2023) 23:1727

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

. Okoro CA, Hollis ND, Cyrus AC, Griffin-Blake S. Prevalence of Disabilities

and Health Care Access by Disability Status and Type Among Adults -
United States, 2016. MMWR Morb Mortal Wkly Rep. 2018;67(32):882-7.
Dorsey R, Graham G. New HHS data standards for race, ethnicity, sex,
primary language, and disability status. JAMA. 2011;306(21):2378-9.
Huiping Z, Huiyun X, Xin X, Xia Y, Dan L, Lorann S, et al. Unintentional
injuries among Chinese children with different types and severity of dis-
ability. Ann Epidemiol. 2014;24(1):23-8.

O'Young B, Gosney J, Ahn C. The Concept and Epidemiology of Disability.
Phys Med Rehabil Clin N Am. 2019;30(4):697-707.

Lestari SK, Ng N, Kowal P, Santosa A. Diversity in the Factors Associated
with ADL-Related Disability among Older People in Six Middle-Income
Countries: A Cross-Country Comparison. Int J Environ Res Public Health.
2019;16(8):1341.

Sun JL, Ling H, Bai XC, Qiu ZY. Research and Development of Interna-
tional Disability Statistics Based on ICF and Its Implications for China (in
Chinese). Chin J Rehabil Theory Pract. 2018;24(10):1127-32.

Zhang YY, Ge ZM. The Impact of Different Disability on the Living Quality
of the Elderly. Population and Society. 2017;33(04):33-42.

Cao H, Li B, Peng W, Pan L, Cui Z, Zhao W, et al. Associations of long-term
exposure to ambient air pollution with cardiac conduction abnormalities
in Chinese adults: The CHCN-BTH cohort study. Environ Int. 2020;143:
105981.

Chen C, Lu FC. Department of Disease Control Ministry of Health PRC.
The guidelines for prevention and control of overweight and obesity in
Chinese adults. Biomed Environ Sci. 2004;17 Suppl:1-36.

Liu K, Cao H, Guo C, Pan L, Cui Z, Sun J, et al. Environmental and Genetic
Determinants of Major Chronic Disease in Beijing-Tianjin-Hebei Region:
Protocol for a Community-Based Cohort Study. Front Public Health.
2021,9:659701.

Liu X, Cao H, Zhu H, Zhang H, Niu K, Tang N, et al. Association of chronic
diseases with depression, anxiety and stress in Chinese general popula-
tion: The CHCN-BTH cohort study. J Affect Disord. 2021;282:1278-87.
Alhajj T, Wang L, Wheeler K, Zhao W, Sun'Y, Stallones L, et al. Prevalence of
disability among adolescents and adults in rural China. Disabil Health J.
2010;3(4):282-8.

Brandt DE, Ho PS, Chan L, Rasch EK. Conceptualizing disability in US
national surveys: application of the World Health Organization’s (WHO)
International Classification of Functioning, Disability, and Health (ICF)
framework. Qual Life Res. 2014;23(10):2663-71.

Lauer EA, Houtenville AJ. Estimates of prevalence, demographic charac-
teristics and social factors among people with disabilities in the USA: a
cross-survey comparison. BMJ Open. 2018;8(2):e017828.

Zhang L, Guo L, Wu H, Gong X. Role of physical performance measures
for identifying functional disability among Chinese older adults: Data
from the China Health and Retirement Longitudinal Study. PLoS ONE.
2019;14(4):0215693.

Liu M, Wang JH, Yang SS, Yao Y, Wang SS, He Y. Evaluation of activities of
daily living and related factors in community elderly people in urban and
rural areas of Beijing (in Chinese). Chin J Epidemiol. 2018;39(3):268-72.
Partridge L, Deelen J, Slagboom PE. Facing up to the global challenges of
ageing. Nature. 2018;561(7721):45-56.

Tetteh J, Asare |0, Adomako |, Udofia EA, Seneadza NAH, Adjei-Mensah

E, et al. Sex differences and factors associated with disability among
Ghana's workforce: a nationally stratified cross-sectional study. BMJ Open.
2021;11(3):e044246.

Garin N, Olaya B, Moneta MV, Miret M, Lobo A, Ayuso-Mateos JL, et al.
Impact of multimorbidity on disability and quality of life in the Spanish
older population. PLoS ONE. 2014;9(11):e111498.

Peng X, Bao X, Xie Y, Zhang X, Huang J, Liu Y, et al. The mediating effect
of pain on the association between multimorbidity and disability and
impaired physical performance among community-dwelling older adults
in southern China. Aging Clin Exp Res. 2020;32(7):1327-34.

Peng S, Wang S, Feng XL. Multimorbidity, depressive symptoms and
disability in activities of daily living amongst middle-aged and older
Chinese: Evidence from the China Health and Retirement Longitudinal
Study. J Affect Disord. 2021;295:703-10.

National Health and Family Planning Commission of the People’s Repub-
lic of China. Report on Chinese Residents’ Chronic Diseases and Nutrition
2015. People’s medical publishing house,; 2016.

Page 10 of 10

33. Townsend TN, Mehta NK. Contributions of obesity and cigarette smoking
to incident disability: A longitudinal analysis. Prev Med. 2020;141:106226.

34, Claessen H, ArndtV, Drath C, Brenner H. Smoking habits and occupa-
tional disability: a cohort study of 14,483 construction workers. Occup
Environ Med. 2010,67(2):84-90.

35. Tak E, Kuiper R, Chorus A, Hopman-Rock M. Prevention of onset and
progression of basic ADL disability by physical activity in community
dwelling older adults: a meta-analysis. Ageing Res Rev. 2013;12(1):329-38.

36. FuC,Wang C, Yang F, Cui D, Wang Q, Mao Z. Association between social
capital and physical activity among community-dwelling elderly in
Wuhan. China Int J Gerontol. 2017;12(2):155-9.

37. Wei L, YiH, Hai-Lu Z. Elderly People With Disabilities in China. J Am Geriatr
Soc. 2019,67(4):858-9.

38. WST, M HJ,PCD, AQC, Lina B. Health-related quality of life, health risk
behaviors, and disability among adults with pain-related activity difficulty.
Am J Public Health. 2005;95(11):2042-8.

39. Xiang H, Leff M, Stallones L. Non-fatal injuries among adults with activity
limitations and participation restrictions. Inj Prev. 2005;11(3):157-62.

40. Xiang H, Stallones L, Chen G, Hostetler SG. Nonfatal Injuries
among US Children with disabling conditions. Am J Public Health.
2005;95(11):1970-5.

41. Kawaguchi M, Matsudaira K, Sawada T, Koga T, Ishizuka A, Isomura T,
et al. Assessment of potential risk factors for new onset disabling low
back pain in Japanese workers: findings from the CUPID (cultural and
psychosocial influences on disability) study. BMC Musculoskelet Disord.
2017;18(1):334.

42. KaihoY, Sugawara Y, Sugiyama K, Tomata Y, Endo Y, Toyama H, et al.
Impact of Pain on Incident Risk of Disability in Elderly Japanese: Cause-
specific Analysis. Anesthesiology. 2017;126(4):688-96.

43. Covinsky KE, Lindquist K, Dunlop DD, Yelin EH. Pain, functional limitations,
and aging. J Am Geriatr Soc. 2009;57(9):1556-61.

44. Shega JW, Weiner DK, Paice JA, Bilir SP, Rockwood K, Herr K, et al. The
association between noncancer pain, cognitive impairment, and func-
tional disability: An analysis of the Canadian study of health and aging. J
Gerontol A Biol Sci Med Sci. 2020;65(8):880-6.

45. Thorud HS, Mork R, Bjerset CO, Gilson SJ, Hagen LA, Langaas T, et al.
Laboured reading and musculoskeletal pain in school children - the role
of lifestyle behaviour and eye wear: a cross-sectional study. BMC Pediatr.
2022;22(1)416.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	The prevalence of disability and associated factors among community adults in the baseline of CHCN-BTH Cohort Study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 
	Trail registration 

	Introduction
	Methods
	Data source and participants
	Covariables
	Chronic physical conditions
	Disability definition
	Statistical analysis

	Results
	Characteristics of participants
	Univariate analysis of the prevalence of disabilities with sociodemographic characteristics, behavioral factors, and chronic physical conditions
	Multivariate and multilevel logistic regressions of disabilities with chronic physical conditions

	Discussion
	Conclusions
	Anchor 21
	Acknowledgements
	References


