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Abstract: Objectives: In China, few studies reported the disability situation and the association between
disabilities with chronic conditions in aged people. This study investigates the cross-sectional trends of
prevalence and severity of activities of daily living disability (ADL) in Chinese oldest-old people from 1998
to 2008, and identified the potential risk factors of disability. Design: A combination of population-based
longitudinal prospective study and probabilistically sampling cross-sectional studies. Setting: The Chinese
Longitudinal Healthy Longevity Survey (CLHLS) was based on a random sampling of aged people from
twenty-two provinces in China. Participants: A total of 52,667 participants aged from 80 years old to 105
years old sampled in the year of 1998 (n=8,768), 2000 (n=10,940), 2002 (n=10,905), 2005 (n=10,396) and
2008 (n=11,658) were analyzed respectively. Results: The prevalence of ADL disability decreased from the
year of 1998 (18%) to 2008 (12%). The disability prevalence significantly increased in 2002 and decreased
in 2008 (P<0.001) in total participants than the year of 1998. The prevalence trends of low ADL disability
level were almost identical with that of the total ADL disability. Stroke/cerebrovascular disease (CVD) and
cognitive impairment were the strongest risk factors of disability. Vision impairment became less associated with
ADL disability (P=0.045), while the association between multimorbidity and ADL disability became stronger
(P=0.033). Conclusions: The prevalence of ADL disability declined among the oldest-old population in China
from the year of 1998 to 2008 without obeying a linear pattern. Temporal trends of ADL disability mainly
attributed to the change of low disability level prevalence. Stroke/CVD and cognitive impairment were the most
common risk factors of disability. Vision impairment caused disability has become less common, while risks of

multimorbidity related disability increased.
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Introduction

China has substantial proportion of aged population (1) and
is facing the challenge of rapid aging (2), which is because
of the declines in fertility and increases in life expectancy
(3). Moreover, China also has the largest number the oldest-
old population aged more than 80 years old in the world, and
the amount is still rapidly growing (1). Physical limitation
prevalence increases with age, especially in people aged more
than 80 years old (4-6), because disability onset is postponed in
late life due to the improvement of quality of life (7).

Studies on temporal trend in prevalence of late-life ADL
disability have been carried in many developed countries. In
the U.S., the prevalence of ADL disability declined during
the middle and late of 1990s and flatted through 2000s among
people aged 65 years and more (8, 9), whereas, in Australia
and Japan, ADL disability prevalence increased during the
period of 1990s (10). In addition, there were mixed time trends
of prevalence in ADL disability in European countries in the
past 30 years (11-13). Obviously, most studies of disability
trends tended to focus on younger aged population due to the
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difficulties in recruiting people at older age (14). In China,
limited reports about change in disability trend over time
of the aged population at national level (15, 16) came out.
Furthermore, nearly none of the studies focused on the older
elderly as data in this age group are scarce (17).

Late-life functional disability is associated chronic
conditions (18-22). However, there are still knowledgeable gaps
about whether, and to what extent, these factors works in the
people aged 80 years old or older, since almost all the current
studies in aging had limited power to evaluate the risk factors
appropriately and sufficiently (23).

The oldest-old have the highest risk of disability, which
causes big economic and social burden (24), especially in
China, when it is facing the rapid aging challenge in the coming
decades. It is therefore crucial and urgent to examine the trend
of prevalence in disability and the potential factors in Chinese
oldest-old people, in order to provide scientific evidence for
health-care policy.

A previous study has just reported the overall prevalence in
ADL disability declined from 1998 to 2008 using CLHLS data
(25). However, the prevalence trend varies among different
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groups. Analyzing and reporting these trends are necessary
and important for government to make policy decision. In our
study, we will present the ADL disability prevalence more
comprehensively and detailed in multiple dimensions (gender,
age group, region, and living situation).

The aim of this study is to (a) investigate the time trend of
prevalence in ADL disability among people aged 80 years or
older in Mainland China from 1998 to 2008 stratified by age
group, gender, region and living situation, respectively, and (b)
to explore the association of chronic conditions with the ADL
disability in these people.

Methods

Data

The study was based on the Chinese Longitudinal Healthy
Longevity Survey (CLHLS), which is the first nationally
longitudinal survey on determinants of health aging of the
largest sample of oldest-old individuals in China. Details of the
survey design have been described before and data quality was
reported to be generally good (23). Briefly, the CLHLS was
based on a randomly selected sample of elderly people from
22 of 31 provinces in China, and the sampling frame covered
about 85% of the total population and represented eastern area,
central area, and western area of China. The survey was firstly
launched in 1998, and then followed in 2000, 2002, 2005, 2008
and 2011. At each follow-up wave, surviving participants were
tracked, and new participants with the same age, gender, and
residence were recruited to make up for attrition from loss
of follow-up or death. With this sampling strategy, 52.9%,
22.6%,12.1%,7.5% and 4.9% participated in 1, 2, 3,4 and all 5
waves of the survey, respectively. Cross-sectional weights were
calculated on the basis of the age-gender-region distribution
of the older population to generate nationally representative
estimates. The CLHLS study was approved by the research
ethnics committees at Duke University and Peking University.

Study participants

The present study focused on 52,667 participants aged
80 years to 105 years old in the waves of 1998 (n=8,768),
2000(10,940), 2002(n=10,905), 2005(n=10,396),
2008(n=11,658), respectively. The participants older than 105
years old were not included because of unreliability in age
reporting (26). The wave of 2011 was excluded in this study
because it just followed included participants without updating
recruitment, which was not consistent of sampling design.
We regarded the prevalence of ADL disability in 2011 not
comparable with others. Written informed consent was obtained
from every participant or a proxy.

Data collection and definitions

The survey was administered in the participants’ homes by
trained interviewers from the local centers of disease prevention
and control for undergraduates.

ADL was measured by participant’s self-reported results in
six self-care tasks consisting of bathing, dressing, eating, indoor
transferring, toileting, and continence based on the Katz index
scale (27). Disability was defined as a need for assistance or a
difficulty in one or more activities of the six items (28, 29).

Low-level disability was defined as study participants
needed for assistance in 1 to 4 ADL items; and high-level
disability was defined as study participants needed for
assistance in 5 to 6 ADL items (30).

In this analysis, the independent variables are classified
as socio-demographics, lifestyle and chronic conditions.
Socio-demographics include age, gender, region (urban/
rural), living situation (community/institution), marital status
(currently married/ divorced, widowed, never married), and
education length (0 year/1-6 years/7+ years of schooling).
Lifestyle includes ever smoking (yes/no), ever drinking (yes/
no), physical exercise (e.g. walking, running, dancing) (yes/
no). Chronic conditions include cognitive impairment (yes/no),
and self-reported hypertension (yes/no/uncertainty), diabetes
mellitus (yes/no/uncertainty), heart disease (yes/no/uncertainty),
respiratory disease (yes/no/uncertainty), stroke/cerebrovascular
disease (CVD) (yes/no/uncertainty), vision impairment (yes/
no/uncertainty), and Parkinson’s disease (yes/no/uncertainty).
Cognitive impairment was assessed by the Chinese version
of the Mini-Mental State Examination, which score ranges
from O to 30, and the score <18 was defined as cognitive
impairment (31). The simultaneous presence of two or more
chronic conditions above was defined as multimorbidity.

Statistical analysis

Descriptive analyses were performed for distribution of
baseline characteristics of the study participants across 5
survey time points. The temporal trends in prevalence of ADL
disability were assessed using generalized estimating equation
(GEE) models with a logistic link and binominal distribution
in order to address the correlation of repeated measurements
within the same participants in waves. The odds ratio and 95%
confidence interval of ADL disability were estimated in each
time point of the year of 2000, 2002, 2005 and 2008, compared
with time point the year of 1998 as referent, after adjusting for
age, gender, region or living situation. The time trends in ADL
disability severity were also performed by GEE models. The
association of ADL disability with chronic condition factors
was tested in modell-4 adjusting for incremental covariates. In
model 5, the time trend in the strength of associations between
ADL disability and chronic conditions was conducted with the
interaction term of ADL disability and each chronic condition
and multimorbidity. These analyses were also conducted by
GEE models. Although the weight which was derived from the
corresponding Chinese census or mini-census was constructed
based on age-gender-region distribution of the older population,
multivariate analyses were not weighted as a result of adjusting
for age, gender and region variables as covariates in all models,
which is a common and acceptable approach (32).
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Table 1
Characteristics of Study Participants Aged 80 and Over, CLHLS, 1998-2008(unweighted data)

Variables 1998(n=8,768) 2000(n=10,940) 2002(n=10,905) 2005(n=10,396) 2008(n=11,658)
Age.mean(SD) 920 (74) 91.1(7.3) 92.3(7.3) 92.5(6.9) 924 (7.1)
Age.n(%)
80-89 3,510 (40.0) 4905 (44.8) 4219 (38.7) 3,908 (37.6) 4,177 (35.9)
90-99 3,003 (34.3) 3,799 (34.8) 3,730 (34.2) 3,951 (38.0) 4,501 (38.6)
100-105 2,255(125.7) 2,236 (20.4) 2,956 (27.1) 2,537 (24.4) 2,980 (25.6)
Female,n(%) 5,240 (59.8) 6,356 (58.1) 6,579 (60.3) 6,260 (60.2) 7,074 (60.7)
Rural residence ,n(%) 5455 (62.2) 4,181 (38.2) 5,785 (53.0) 5,724 (55.1) 7,016 (60.2)
Community,n(%) 8,345 (95.2) 10,177 (93.1) 10,283 (94.2) 10,033 (96.6) 11,387 (97.6)
Education level ,n(%)
0 year of schooling 5,848 (67.0) 6,932 (63.8) 7,285 (67.4) 7,116 (68.8) 8,216 (70.7)
1-6 years of schooling 2,101 (24.1) 2,970 (27.3) 2,696 (24.9) 2487 (24.0) 2,624 (22.6)
7+ years of schooling 775 (8.9) 959 (8.9) 832 (7.7) 740 (7.2) 775 (6.7)
Married,n(%) 1,537 (17.5) 2,233 (204) 1,941 (17.8) 1,845 (17.7) 2,186 (18.8)
Smoking,n(%) 2,835 (32.4) 3,785 (34.7) 3496 (32.2) 3,359 (32.4) 3434 (29.5)
Drinking,n(%) 3,065 (35.0) 3,830 (35.1) 3,587 (33.0) 3413 (32.9) 3,339 (28.7)
Exercise at present,n(%) 2,377 (27.1) 3,633 (33.2) 3,058 (28.1) 2,712 (26.1) 2,657 (22.8)
Cognitive impairment,n(%) 2413 (27.9) 3,012 (27.6) 3,860 (35.4) 3,683 (35.5) 4481 (38.7)
Hypertension,n(%) 1,125 (13.2) 1,541 (14.1) 1,500 (13.8) 1,633 (15.7) 2,075 (17.8)
Diabetes mellitus,n(%) 74(0.9) 156 (1.4) 182 (1.7) 187 (1.8) 218 (1.9)
Heart disease,n(%) 629 (7.4) 824 (7.5) 859 (7.9) 808 (7.8) 935 (8.0)
Stroke/CVD ,n(%) 273 (3.2) 433 (4.0) 525 (4.8) 506 (4.9) 661 (5.7)
Respiratory disease,n(%) 1,089 (12.8) 1,229 (11.2) 1414 (13.0) 1,210 (11.6) 1,215 (10.4)
Parkinson’s disease,n(%) 85 (1.0) 49 (04) 56 (0.5) 54(0.5) 72 (0.6)
Vision impairment,n(%) 1,786 (20.9) 1,593 (14.6) 1,708 (15.7) 1,625 (15.6) 1,582 (13.6)
Multimorbidity n(%) 1,316 (17.0) 1,344 (13.5) 1,610 (16.3) 1,458 (16.4) 1,868 (16.9)

Notes: CLHLS=Chinese Longitudinal Healthy Longevity Survey; CVD=cerebrovascular disease; SD=standard deviation; Somking included smoking currently or in the past. Drinking
included drinking currently or in the past. Respiratory disease included bronchitis, emphysema, pneumonia, and asthma. Vision impairment included cataract, glaucoma. The missing value
in number of participants was 3 for living situation, 311 for education level, 4 for marital status, 87 for ever smoking, 108 for ever drinking, 39 for exercise at present, 220 for cognitive
impairment, 244 for hypertension, 259 for diabetes mellitus, 242 for heart disease, 256 for stroke/CVD, 244 for respiratory disease, 262 for parkinson’s disease, and 229 for vision
impairment. The uncertainty value in number of participants was 2328 for hypertension, 2505 for diabetes mellitus, 2392 for heart disease, 2274 for stroke/CVD, 2129 for respiratory
disease, 3383 for parkinson’s disease, and 2363 for vision impairment. Uncertainty value denoted study participants did not know whether they had certain chronic condition.

Sensitive analyses were conducted for association between
ADL disability and chronic conditions, where missing data and
chronic conditions data coded “uncertainty”” were imputed using
multiple imputation methods (33). For all analyses, P value
<0.05 was considered as statistically significant. SAS (Version
9.2; SAS Institute Inc., Cary, North Carolina, USA) was used
for modeling analyses and statistical tests.

Results
Characteristics of study participants

Table 1 presents the distribution of descriptive characteristics
of the study participants across five waves. In socio-

demographics, the participants’ mean age was 92 years old, the
proportion of female, urban residence, community dwelling,
currently married and being educated were 60%, 47%, 95%,
18% and 32%, respectively. The means or distributions of
all the above factors were nearly consistent or not clinically
significant difference across all five surveys.

Trend in prevalence of ADL disability

Figure 1 shows weighted prevalence (weight based on age-
gender-region distribution derived from the corresponding
Chinese census or mini-census) of ADL disability in total
study participants and in subgroups including age, gender,
region and living situation groups. Overall, ADL disability
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prevalence increased from 18% in 1998 to 22% in 2002, and
then decreased to 12% in 2008. In addition, risks of having
higher ADL scores increased as age increased, living in urban,
being female and in institution in each wave of survey.

Figurel
Weighted prevalence of ADL disability in 1998, 2000, 2002,
2005, and 2008. Weight was based on age-gender-region
distribution
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A: all and gender-specific prevalence of ADL disability over time; B age-specific
prevalence of ADL disability over time; C: region-specific prevalence of ADL disability
over time; D: living situation-specific prevalence of ADL disability over time.

Table 2 presents the GEE models results of trends in ADL
disability from the year of 1998 to 2008 after adjusting for
age, gender, region and living situation. Compared with the
year of 1998, ADL disability prevalence was 21% (P<0.001)
higher odds in 2002, and had 34% (P<0.001) lower odds in
2008 respectively in total sample. The similar trends in ADL
disability were also in all subgroups, except for institutionalized
older adults.

Trend in severity of ADL disability

Table 3 demonstrates the adjusted trends of ADL disability
severity stratified by low level and high level from 1998 to
2008 after adjusting for age, gender, region and living situation.
Compared with prevalence of low ADL level in 1998 in total
sample, 21% (P<0.001) odds ratio increased in 2002, and 14%
(P<0.001) in 2005 and 32% (P<0.001) in 2008 decreased. At
the meantime, the trend in prevalence of high ADL level flatted
among 1998 to 2005 (P=0.128-0.263), and decreased in 2008
(P<0.001).

Association between ADL disability and chronic conditions

Table 4 lists the association of ADL disability with each
chronic condition and multimorbidity. The association
of stroke/CVD (OR=3.37-4.95) and cognitive impairment
(OR=3.22-5.03) with ADL disability were of the highest.
Hypertension was not related to ADL disability in all models.
Vision impairment became less associated with ADL disability
decreased (OR=0.82, P=0.045), while the association between
multimorbidity and ADL disability became stronger (OR=1.21,
P=0.033)

Table 2
Odds Ratios for Trends in Prevalence of ADL Disability in Study Participants Aged 80 and Over, CLHLS, 1998-2008

Variables 1998 2000 2002 2005 2008
n/N Reference n/N OR(95%CI) n/N OR(95%CI) n/N OR(95%CI) n/N OR(95%CI)

All 3,236/8,768 1.00 3,805/10,940 1.02(0.96,1.07) 4414/10905 1.21(1.14,129) 3,516/10,393 0.88(0.83,0.94) 3,318/11,658 0.66(0.62,0.70)
Age

80-89 635/3.510 1.00 1.011/4,905 1.12(1.01,1.24)  997/4219 1.42(1.28,1.58)  755/3,908 1.02(091,1.15)  503/4,177 0.64(0.56,0.72)

90-99 1,194/3,003 1.00 1.499/3,799 1.00(0.91,1.10)  1,592/3,730 1.26(1.14,1.38) 1,373/3951  0.88(0.80,097) 1,245/4,501  0.64(0.58,0.71)

100-105 1,407/2,255 1.00 1,295/2,236  0.85(0.77,094) 1,825/2956  0.95(0.85,1.06) 1,388/2,537  0.68(0.61,0.77) 1,570/2980  0.63(0.57,0.71)
Gender

Female 2,277/5 240 1.00 2,542/6,356 1.01(0.95,1.08) 3,070/6,579 1.19(1.11,1.29) 2462/6,260  0.87(0.80,0.93) 2336/7074  0.63(0.58,0.68)

Male 959/3,528 1.00 1,263/4,584 1.04(0.94,1.15)  1,344/4.326 1.24(1.13,1.38) 1,051/4,136  0.90(0.83,1.02) 982/4,584 0.72(0.65,0.80)
Region

Urban 1,293/3,313 1.00 2,394/6,759 1.00(0.91,1.06)  2,254/5,120 1.22(1.11,1.34)  1,871/4,670  0.98(0.89,1.08) 1,541/4,642  0.69(0.62,0.76)

Rural 1,943/5 455 1.00 1,411/4,181 1.05(0.97.1.14)  2,160/5,785 1.18(1.08,1.27) 1,645/5,723  0.79(0.73,0.86) 1,777/7016  0.63(0.59,0.69)
Living situation

Community 3,091/8.345 1.00 3.529/10,177 1.01(0.96,1.07) 4,172/10,283  1.21(1.14,1.28) 3,378/10,033  0.87(0.82,0.93) 3,220/1,1387 0.65(0.61,0.69)

Institution 145/423 1.00 276/763 1.28(0.86,1.88)  242/622 1.35(0.90,2.02)  138/360 1.12(0.74,1.71)  98/271 1.02(0.43,2.44)

Notes: ADL=activities of daily living; OR=0dds ratio; CI=confidence interval.Adjusting for age, gender, region, and living arrangement.
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Table 3
Odds Ratios for Trends in Disability Level in ADL in Study Participants Aged 80 and Over, CLHLS, 1998-2008

Disability level 1998 2000 2002 2005 2008

n/N Reference n/N OR(95%CI) n/N OR(95%CI) n/N OR(95%CI) n/N OR(95%CI)
Low level 2423/8,768 1.00 2,895/10,940  1.03(0.98,1.10)  3.463/10,905 1.21(1.13,1.28) 2,611/10,393  0.86(0.81,0.92) 2.460/11,658  0.68(0.64,0.72)
High level 813/8,768 1.00 910/10,940 0.95(0.86,1.04)  951/10,905 0.92(0.84,1.02)  905/10,393 0.93(0.84,1.02)  858/11,658 0.77(0.69,0.85)

Notes: ADL=activities of daily living; OR=0dds ratio; CI=confidence interval.

Table 4
Associations between Chronic Diseases and ADL Disability in Study Participants Aged 80 and Over, CLHLS, 1998-2008

Variables Model 1 Model 2 Model 3 Model 4 Model 5
OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) OR2008/1998

Cognitive impairemnt 5.03(4.82,5.26) 3.45(3.29.3.62) 347(3.31,3.64) 3.22(3.07,3.38) 3.68(3.274.13) 1.12
Hypertension 0.96(0.90,1.03) 1.03(0.97,1.10) 1.03(0.96,1.10) 1.03(0.97,1.10) 1.00(0.85,1.18) 1.09
Diabetes mellitus 1.38(1.16,1.64) 1.64(1.37,1.96) 1.64(1.37,1.96) 1.67(1.39,2.00) 1.70(1.01,2.86) 1.00
Heart disease 1.55(1.43,1.69) 1.60(1.47,1.74) 1.58(1.45,1.72) 1.60(1.47,1.74) 1.53(1.25,1.88) 097
Stroke/CVD 3.37(3.04,3.73) 4.41(3.954.92) 4.45(3.98.497) 4.41(3.954.93) 4.95(3.57,6.87) 0.92
Respiratory disease 1.20(1.12,1.28) 1.34(1.25,1.44) 1.34(1.25,1.44) 1.34(1.25,1.44) 1.51(1.29,1.77) 0.88
Vision impairment 1.87(1.76,1.98) 1.65(1.55,1.75) 1.64(1.55,1.74) 1.65(1.55,1.75) 1.76(1.54,2.00) 0.82%
Parkinson’s disease 1.48(1.12,1.94) 1.51(1.13,2.01) 1.48(1.11,1.98) 1.44(1.08,1.93) 1.54(0.89,2.67) 0.85
Number of chronic conditions

0 1.00(reference) 1.00(reference) 1.00(reference) 1.00(reference) 1.00(reference)

Multimorbidity 5.98(5.65,6.34) 5.12(4.82,5.44) 5.12(4.82,5.44) 4.87(4.58,5.18) 543(4.71,6.27) 1.21%*

Notes: ADL=activities of daily living; CVD=cerebrovascular disease; OR=0dds ratio; CI=confidence interval; Chronic conditions data coded “uncertainty” were excluded from analyses;
OR2008/1998 denotes the odds ratios of interaction items reflecting ADL disabling effect of chronic conditions in2008 compared with that in 1998; Model 1was univariate; Model 2was
adjusted for age, gender, region, and living arrangement; Model 3 was further adjusted for marital status, education level; Model 4 was additionally adjusted for ever smoking, ever
drinking, and physical activities; Model 5 was added interaction effect between each chronic condition and survey time points in 2008 and 1998.* Statistically significant at P <0.05.

Sensitive analyses

The result of multiple-imputation analyses for the association
of ADL disability with chronic conditions were similar with the
main analyses, (see supplementary Table S1).

Discussion

This study provided updated information in the trends
of prevalence and in different levels of, and risk factors
for functional disability in ADLs in the population aged 80
years old and elder in Mainland China. To analyze trends in
prevalence and in severity of ADL disability, we just adjusted
for basic variables (age, gender, region, and living situation) in
order to reflect the real condition of disability (34).

It is difficult to make comparisons with other studies
nationally and internationally, since most previous studies
in ADL disability trends were based on younger-old people
or without reporting the ADL disability trends in the age
group of 80 years old and older specifically. The Medicare
Current Beneficiary Survey (MCBS) in the U.S. found that
ADL disability trend declined 0.71 percent per year in subgroup
of 85 years old and older during 2000-2008 (9), and The

China Health and Nutrition Survey (CHNS) in mainland China
reported that the trend also declined 1.05 percent annually from
1997 to 2006 in subgroup aged 80 and over (16). Both prior
studies reported a downtrend monotonically during the period,
whereas, in our study, ADL prevalence increased and then
decreased over time, and the year of 2002 was the turning point.
Compared with the CHNS study, a possible explanation for this
difference was that the survey time points were not the same. If
we chose the time point as prior study, we would get the similar
trend without identifying the turning point. The declining
prevalence of ADL disability might be attributed to decreased
incidence of and increased recovery from ADL disability (35).
However, the exact reasons for the favorable trend of late-life
ADL disability from 2002 are not fully understood. If this
trend continued, the proportion of oldest-old people with ADL
disability will decline continuously and the burden of geriatric
care and elder social services might be alleviated. It is important
to note that although odds of ADL disability decreased more
in rural area (table 2), the absolute value of decline in ADL
disability was bigger in urban area (figure 1) over time; because
the prevalence rate in 1998 was much higher in urban than that
in rural. Additionally, the disparities of ADL disability between
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genders also have dwindled among this period. It is possible
that, as the urbanization in China, the difference between urban
and rural had gradually diminished in many aspects such as
lifestyle and socioeconomic status (36); female are easier to get
economic income and medical service at present than in the past
(18). All of these reasons might contribute to diminish of the
gaps in ADL prevalence.

The trends of low level and high level of ADL disability
were completely different in total participants. The high
disability level was at a trend of slow and gradual decline over
time, whereas the trend in low disability level rose and declined
from the year of 1998 to 2008. It was noteworthy that the trends
in ADL disability and in low disability level were extremely
similar. That might mean the change of overall disability
prevalence mainly resulted from the change of low disability
level during this period. Furthermore, the improvements in both
disability levels might be primarily attributed to developments
of environment and improvements in assistive devices (30).

Chronic conditions have been confirmed as the main causes
to disability (29), so identifying and preventing specific medical
diseases that would lead to ADL disability is critical for
reducing the burden of disability in Chinese oldest-old people.
Our study suggested that cerebrovascular diseases and cognitive
impairment were the main contributors to disability as reported
in most previous reports (19-22). The results also implied that
the strength of association between vision impairment and ADL
disability was becoming weaker. It may because of the severity
of disability induced by vision impairments got reduced by
early diagnosis, enhanced risk managements, and appropriate
medical treatment (37). In the contrary, disabling effects of
multimorbidity rose in ADL disability, which is to opposite to
CHNS study (16). The reason might be we selected different
chronic conditions than other studies. In CHNS study, they just
focused on multiple cardiometabolic diseases, but we chose
more extensive chronic conditions besides cardiometabolic
diseases.

This study has several strengths. To the best of our
knowledge, the CLHLS has the nationally largest sample of
the oldest old population in China Mainland. Unlike many
other studies, this survey included both community-based and
institutionalized persons that provided more extensive and
completed information in ADL disability situation. Another
strength is that the current study contained relatively more
survey time point, which presented more accurate prevalence
trends. In addition, the approaches of data collection and survey
items in this study seldom changed over time. Nevertheless,
this research also has limitations. First, the measures of chronic
medical diseases and disability were based on self-reported
methods, which might misestimate the prevalence and the
associations of diseases with functional disability. Second,
the association of some important chronic diseases such as
arthritis and depression symptom, and the effects of severity of
diseases on functional disability were not examined because of
the limited data quality or the absence of specific information.

Finally, the cause-effect relationships were not demonstrated
for the association between diseases and ADL disability.

In conclusion, this study showed that the prevalence of ADL
disability declined in Chinese adults aged 80 years old and
elder from the year of 1998 to 2008, but not following linear
trend. Moreover, the change of low disability level was the
main contributor to the time trend of ADL disability during this
period. The presence of Stroke/CVD and cognitive impairment
were the greatest risk factors of disability in Chinese oldest-
old people. In addition, vision impairment might cause less
disability, while multimorbidity might cause more disability
over time. Finally, these findings from this study could provide
information to develop preventive strategies and specific
interventions for the reduction of disability in Chinese oldest-
old population.
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