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Abstract

Background: No previous study has evaluated disability in older persons according to the International Classification
of Functioning, Disability and Health Framework guidelines. We conducted a more comprehensive investigation of
disability and associated factors among older adults receiving home-based care in rural Dongguan, a city in the central
Guangdong Province of Southern China.

Methods: A total of 819 individuals aged >60 years were recruited from Dongguan home-based care system of via a
two-stage selection process. We interviewed participants and assessed their ability level using the Ability Assessment
for Older Adults, which defined by a combination of activity of daily living, sensory perception, mental status and social
involvement. Conditional probability and Logistic regression approaches were used to assess the strength of
association between each pair of conditions. Factors significantly associated with disability were identified via x* tests
and multinomial ordinal logistic regression.

Results: Of the 819 included participants (mean age 87 +4.7 years), 75.5% were female, 76.7% had any disability, and
62.3% had a mild disability. The occurrence of any deficits significantly increased the likelihood of the co-occurrence of
other deficits (odds ratio [OR] > 1, P < 0.05), with the lowest prevalence odds ratio observed among individuals with
sensory and communication deficiency (OR: 2.99; 95% confidence interval [Cl]: 2.21-4.05). Multivariable ordinal logistic
regression analysis indicated that physical activity (OR: 0.96; 95% Cl: 0.93-0.99), sedentary behavior (OR: 1.25; 95% Cl:
1.13-1.38), not watching television (OR: 1.7, 95% Cl: 1.07-2.72) and age

(OR: 1.09; 95% Cl: 1.02-1.17) were significantly associated with disability.

Conclusions: Impairment of ADL, sensory perception, mental status or social involvement increased the likelihood of
risk of the co-occurrence of other deficits. Comprehensive disability among older adults receiving home-based care is
associated with age, sedentariness, physical activity and TV viewing.
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Background

The average age of population is increasing [1], primarily
due to a marked decrease in mortality rates, resulting in
a significant increase in the proportion of individuals
aged older than 65 years and, in particular, an increase
in individuals who are greater than 85 vyears old.
Concomitantly, family structures are changing, with a
trend of having fewer children. Additionally, a growing
incidence of chronic disease and functional impairment
places increased demands on home-based care services
for the older adults [2, 3]. The provision of home-based
care for older citizens is a public service in China that is
delivered by social workers and includes provision of
care to older adults who live alone, who are unable to
care for themselves or who are aged 80 years or older.

Population-based study indicated that 18.3% of older
persons suffering from disability [4]. Disability is linked
to adverse health outcomes such as higher healthcare
costs, admission to hospital care, reduced quality of life
(QOL) and mortality. The effects of disability have been
assessed by a multitude of studies, with the Instrument
Activities of Daily Living (IADL) and Activities of Daily
Living (ADL) to evaluate disability [5]. However, IADL
and ADL reflect limitations on daily living activity. As
stated by the World Health Organization (WHO), dis-
ability is an umbrella term that considers impairment
and limitations in activity and in participation [6], all of
which are associated with a reduction in the QOL of
older adults [7, 8]. A recent systematic review concluded
that no study has evaluated the disability through a
questionnaire covered all essential dimensions proposed
by International Classification of Functioning, Disability,
and Health framework [9]. Therefore, what we seriously
lack is more comprehensive data about disability cover-
ing impairments, activity limitations, and participation
restrictions.

Multi-morbidity was defined as the co-occurrence of
two or more chronic conditions in an individual, it often
occurs in older adults, with a prevalence ranging from
6.4 to 76.5% among individuals aged 60 years or more
[10]. Most previous studies defined an association
between disability and a single chronic disease or various
multi-morbidity combinations of chronic disease [11-13].
A positive correlation between multi-morbidity and dis-
ability, as defined by ADL/IADL, has been reported [14],
though this study was based on an older adults population
aged 80 or older with 2085 individuals. Moreover, having
multiple chronic conditions has a significant negative ef-
fect on cognitive impairment [15, 16]. However, it is un-
known if multimorbidity impacts adversely upon the more
comprehensive disability.

Increasing longevity and changes in traditional family
structures imply that the proportion of older individuals
receiving home-based care will increase. This population
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is more likely to be disability and to be affected by
chronic disease, health-related behavior and other fac-
tors. The aim of this study was to assess the association
of inclusive disability characteristics and the potential as-
sociation between multimorbidity, health-related behav-
ior and disability in older community residents receiving
home-based care.

Methods
Study design
A cross-sectional household survey, based on a repre-
sentative sample of older adults who aged 60 years or
older was performed. Participants were recruited from
the home-based care service in Dongguan, a city in the
central Guangdong Province of South China. A two-stage
recruitment process was employed. Initially, three towns
were selected at random from within Dongguan City.
Thereafter, 11, 17 and six villages were randomly and pro-
portionally selected from the three towns. Older people
living in any of these villages were included in the study.
Eighty-nine participants were either absent when conduct-
ing the survey or unwilling to be interviewed. In total, 819
eligible people from 34 villages and under the care of so-
cial workers, were evaluated (details see Fig. 1).
Face-to-face interviews were conducted at participants’
homes between March and October of 2016. Family
members or caregivers completed the questionnaire if
the interviewee could not respond due to visual, hearing
or cognitive impairment. Interviewers were medical
students or graduate students who were trained on
interviewing skills and the purpose of this study prior to
performing interviews. Informed consent was obtained
from each participant or, where appropriate, from their
primary caregiver.

Definition of ability level
The primary classification of individuals used in this
study is ability level, which was calculated by a
computer-based algorithm according to a combination
of activity of daily living (ADL) status, mental status,
sensory and communication ability and social involve-
ment. This parameter was determined in line with the
guidelines to assess the ability level for older adults,
released by the Ministry of Civil Affairs of the People’s
Republic of China (see in Additional file 1) [17]. These
criteria have a Cronbach’s a of 0.725 for reliability of a
psychometric test, indicating an acceptable consistency
when applied to the Jiangsu older adults population [17].
Four categories of individual were classified, namely
able, mild disability, moderate disability and severe
disability.

The ADL status was measured by the Barthel index
[18]. Participants were asked if they had difficulty in
performing the following ten activities: eating, bathing,
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| Rural Dongguan, China |

Randomly
| Dalang town | | Changping town | | Shipai town |
Randomly Randomly Randomly
| 11 villages | | 17 villages | 6 villages |

All adults received home-based care service in
these villages, 908 older adults

34 older adults rejected to be interviewed;
17 older adults were in hospital when
—> conducting the survey;

38 older adults visited friends or relatives
when conducting the survey

819 individuals were interviewed

Fig. 1 The flow diagram of participants selection

dressing, grooming, controlling bowel function, control-
ling bladder function, using a toilet unaided, transfer-
ring, walking and stair climbing. Scores range from 0 to
100, with higher scores indicating better performance in
the activities of daily living.

We evaluated the mental status of participants by
Mini-Cog assessment [19], in combination with aggres-
sive behavior and depressive symptoms. The Mini-Cog
test consisted of a clock drawing test and recall of three
unrelated items. The score of the aggregate of these
evaluations ranges from zero to six. Score zero indicates
a normal cognitive state and score six designated a se-
vere disability status.

The assessment of sensory and communicative ability
was defined by the interRAI Acute Cognitive Performance
Scale (CPS) [20], which is based on the awareness,
communication ability, vision and hearing abilities of
Geriatrics. A scaled, parameter based algorithm was used
to determine CPS.

The social involvement of each participant was evalu-
ated using the intellectual disability rating scale for
adults [21]. Scores range from 0 to 20, with lower scores
indicating good social involvement. The questionnaire
evaluated five-items: independence in living, performing
work, social interactions, identifying interpersonal rela-
tionships and orienting time and space. A limit of 8 and
above indicating ‘moderately impairment’ was employed.

Multi-morbidity
We asked all participants if they suffered from the following
14 common conditions that have a significant impact in the

functional status of the older adults: hypertension, coronary
heart disease, cardiac arrhythmia, diabetes, chronic gastritis,
cataracts, arthritis, hyperlipidemia, stroke, cancer, chronic
kidney disease, Parkinson’s disease, bronchitis and anemia.
Participants self-reporting two or more chronic conditions
were deemed to have multi-morbidity.

Social and environmental variables

The physical activity in hours per week, smoking status
and alcohol consumption were recorded, as was the
number of hours viewing TV per day. Social demo-
graphics recorded including age, gender, income, marital
status, education level and living arrangement. Living ar-
rangement was categorized as living alone, living with
family or living with other relatives or with non-relatives.
Educational level was classified as illiterate, completion of
primary education or completion of secondary education
and above. Annual income was classified as 0 to 5000 ¥,
5000 to 10,000 ¥, and greater than 10,000 ¥. Data were
collected by questions listed in Additional file 1.

Statistical analysis

Analyses were performed using the SPSS 15.0 statistical
software package (SPSS, Chicago, IL, USA). The fre-
quency, mean and standard deviation of all variables
were determined. The conditional probability of each
disability in relation to every other disability was calcu-
lated to evaluate the prevalence of one impairment in
relation to other impairments. Logistic regression was per-
formed to assess the strength of association between each
pair of conditions. The chi squared test and Kruskal-Wallis
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H test was used to determine univariate association of each
socio-demographic factor. Multinomial ordinal logistic re-
gression was employed to identify factors associated with
disability. Odds ratios (OR) and 95% confidence intervals
(95% CI) were obtained for every case. Statistical signifi-
cance was set at p < 0.05.

Results

Sample characteristics

The survey was completed by 819 respondents aged 60 years
and older, out of 908 sample requests (response rate of
90.1%). Respondents had a mean age of 87 (4.7) years, with
76.5% female. Older adults living alone accounting for 62.3%.
The percentage of the study population achieving primary
education or higher education was 30.1%. Overall, 34.3% par-
ticipants reported multi-morbidity and 79.1% reported at
least one chronic condition. A summary of the demographic
characteristics and multi-morbidity prevalence is presented
in Table 1.

Association between inclusive disability characteristics
Three primary characteristics; impairment in ADL, reduced
cognitive ability and debility in sensory and communication
perception, significantly increased co-occurrence with
every other parameter analyzed in this study, with the
greatest effect seen between impairment of social in-
volvement and primary characteristics of ageing (ADL
(OR: 7.06; 95% CI: 5.16, 6.98); sensory acuity (OR:
3.09; 95% CI: 2.29, 4.17) and communication percep-
tion (OR: 5.83; 95% CI: 4.27, 7.94). Reduced social in-
volvement enhanced the risk of impairment of all
other conditions analyzed, with the greatest risk of
disability in ADL (OR: 7.06; 95% CI: 5.16, 6.98). All
prevalence odds ratios for the co-occurrence of im-
pairment in ADL, reduced cognitive ability, reduced
social involvement and debility in sensory and com-
munication perception are presented in Table 2.

Factors associated with disability

Table 3 presents the distribution of the level of disability,
defined as able or as mild, moderate or severe disability,
in relation to demographic characteristics, health-related
behavioral factors and multi-morbidity. Compared with
participants who were married, individuals who were
single, divorced or widowed were more likely to be
disability (p =0.023). The prevalence of disability was
significantly more common in people who lived alone or
with non-relatives than in people living within their
family (86.7% in individuals living with non-relatives,
77% when living alone, 74.5% when living with family
(p =0.001). Disability was more frequently reported
among people suffering from multi-morbidity than
those with no chronic disease (p =0.022). The preva-
lence of disability was also related to age (p <0.001),
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Table 1 Characteristics of individuals in home-based care
system in Dongguan, China

Characteristic Total
Study population, n (%) 819
Age (years), mean (SD) 87 (4.7)
Female, n (%) 627 (76.5)
Living arrangement, n (%)

Living alone 510 (62.3)

With family 276 (33.7)

With other relatives/non-relatives 33 (4.0)
Education, n (%)

lliterate 561 (68.5)

Primary 247 (30.1)

Secondary and above 11 (14)
Marital status, n (%)

Married 361 (44.1)

Single/ Divorced/ Widowed 458 (55.9)
Income (¥), n (%)

0~ 310 (37.8)

5000~ 353 (43.2)

10,000~ 156 (19.0)
If smoking, n (%)

Yes 84 (10.3)

No 735 (89.7)
If drinking, n (%)

Yes 33 (4.0)

No 786 (96.0)
Number of diseases, n (%)

0 171 (20.9)

1 367 (44.8)

2 198 (24.2)

3+ 83 (10.1)

sedentariness (p < 0.001), number of medicaments re-
quired (p =0.029), hours watching TV (p =0.001) and
extent of physical activity (p <0.001). Education level,
income, smoking status and alcohol consumption
were not significantly associated with disability.

After fitting the multinomial ordinal logistic regres-
sion, age and sedentariness remained significantly and
positively associated with disability (OR: 1.09, 95% CI: 1.02
to 1.17 and OR: 1.25, 95% CI: 1.13 to 1.38 respectively).
Living arrangement, marital status and multi-morbidity
were not associated with disability. Finally, a lack of physical
activity and not watching TV were significantly associated
with disability (OR: 0.96, 95% CI: 0.93 to 0.99 and OR: OR:
1.7, 95% CI: 1.07 to 2.72 respectively). The results were
shown in Table 4.
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Table 2 The conditional probabilities (%) and prevalence odds ratio (95% Cl) for analyzed dimensions (The percentages represent
the frequency of impaired cases in dimensions described in the columns among those with the conditions given in the rows)

ADL Mental status Sensory and communication Social involvement

ADL Y (%) 64.1% 58.9% 72.2%

N (%) 37.0% 22.3% 26.9%

OR 3.03 (224 to 4.10) 4.96 (3.62 t0 6.78) 7.06 (5.16 to 9.68)
Mental status Y (%) 68.5% 52.3% 65.4%

N (%) 46.9% 28.3% 37.9%

OR 3.03 (224 t0 4.10) 299 (221 to 4.05) 3.09 (2290 4.17)
Sensory and Y (%) 76.6% 67.8% 75.3%
communication N (%) 400% 413% 34.3%

OR 4.96 (3.62 t0 6.78) 299 (221 to 4.05) 5.83 (427 to 7.94)
Social involvement Y (%) 77.4% 65.4% 62.2%

N (%) 324% 37.9% 22.0%

OR 7.06 (5.16 to 9.68) 3.09 (229 to 4.17) 5.83 (4.27 to 7.94)

Discussion

Overall, 76.7% of 819 individuals aged 60 years or
over reported that they had a disability. Impairment
in ADL, mental status, sensory perception, ability to
communicate, and social involvement significantly in-
creased the risk of the co-occurrence of other impair-
ment. Age and sedentary behavior was negatively
associated with severe disability, with sedentary be-
havior and not watching TV viewing increasing the
likelihood of disability.

Our survey revealed that more than three quarters of
older adults receiving home-based care have an impairment
in comprehensive ability, with 7% of participants having
impairment to the extent that they were fully
dependent upon others for basic needs. Less than one
quarter of respondents remain in good health and are
fully independent. The result is in agreement with re-
sults of a study focusing on centenarians in Hainan
[22]. Additionally, research conducted in Chongqing
reported that 65.6% of centenarians had disability as-
sociated with ADL [23]. The data from the China
Health and Retirement Longitudinal Study (CHARLS)
in 2013 [24] found that the overall prevalence of dis-
ability among adults aged 80 years or more was
21.9%. The prevalence of disability in our study is
higher than other recent studies [25, 26], which may
result from the following considerations. Firstly, previous
studies assessed disability according to ADL and IADL [9,
27], without considering the impact of impairment of
sensory perception, social participation and mental status
on compromising independent living status. This may
result in under-estimation of the prevalence of debility.
Secondly, the sample population in this study consisted of
elder adults who either lived alone, were dependent on ex-
ternal support or who were aged 80 years or older, which
is more likely to be disability.

Our study found that 34.3% of participants experi-
enced multi-morbidity. This is lower than the findings
of a meta-analysis of studies on the prevalence of
multi-morbidity in developing countries, which ranged
from 55 to 89% [28]. The prevalence of older persons
reporting multi-morbidity in our analysis was higher as
compared with several relevant studies of Chinese older
adults population [14, 29-31]. The differences in the
prevalence of multi-morbidity between studies might arise
from significant differences in the criteria used to define
multi-morbidity. In particular, self-reporting of chronic
disease was employed in our study; consequently, this may
more accurately reflect the incidence of multi-morbidity
in an aged population.

Previous studies have reported a highly significant
correlation between age and disability in older adults
[32-34]. In our study, we found that increasing age
was associated with more extensive disability. This is
in accordance with age-related loss of physical prow-
ess with age [35]; where the incidence of almost all
chronic conditions increases with age [36, 37]. In par-
ticular, the occurrence of chronic conditions such as
presbyopia, loss of strength, balance and osteoporosis
may have a considerable impact on functional inde-
pendence [38].

The results suggested that the participants who suffered
from any of the tested geriatric troubles had obviously
higher risk of co-occurrence of other listed deficits, As far
as we know, no relevant research estimating the preva-
lence odds ratio for multiple geriatric deficits in a Chinese
older adults sample has been conducted. The result was in
line with that of a cross sectional study in Poland.

Theses information about the prevalence and risk of
co-occurrence of the listed conditions seems crucial for
both social workers and health-care policy makers. Health
care providers should begin with extensive screening and
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Table 3 Univariate associations between disability and multimorbidity and health-related behavior

Comprehensive ability level

Undamaged, Mild damaged, Moderate damaged, Severe damaged, e p
n=191, (%/M) n=>510, (%/M) n=55, (%/M) n=63, (%/M)
Educational level
llliterate 259 629 52 6.0
Primary 488 46.1 3.0 2.1
Secondary and above 638 34.5 1.7 0
10.55 0.103
Marital status
Married 280 585 9.8 3.7
Single/divorced/widowed 224 63.6 56 8.5
952 0.023
Gender
Female 213 64.0 6.5 28
Male 30.1 56.6 7.5 58
6.73 0.081
Living arrangement
Living alone 230 634 6.2 75
With spouse/children 255 62.5 6.9 50
With others 133 46.7 133 26.7
2224 0.001
Income
0~ 328 58.5 50 0.037
5000~ 293 60.0 538 49
10,000~ 54.9 39.6 12 43
15,000~ 503 479 06 1.2
67.9 0.136
Multimorbidity
0 31.8 514 10.8 6.1
1 23.1 64.2 5.9) 6.8
2 206 68.6 57) 5.1
3+ 153 694 4.2) 1.1
1946 0.022
Smoking
Current smoker 31.1 644 44 00
Ex-smoker 25.7 62.2 6.6 56
Non-smoker 194 704 6.5 37
6.05 0418
Drinking
Yes 52.1 513 3.2 23
No 43.1 458 2.1 0
244 048
Watching TV
Yes 308 60.2 56 34

No 14.2 722 7.7 59
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Table 3 Univariate associations between disability and multimorbidity and health-related behavior (Continued)

Comprehensive ability level

Undamaged, Mild damaged, Moderate damaged, Severe damaged, e p

n=191, (%/M) n=>510, (%/M) n =55, (%/M) n =63, (%/M)

16.23 0.001

Age 85 86 89 86 40.31 <0.001
Number of drug treatments 1 1 1.5 1 9.06 0.029
Physical activity, hours/week 12.25 7 0 0 16.73 <0.001

preventive strategies to address the complex geriatric
conditions.

Our study confirmed that older people receiving
home-based care in rural Dongguan who were less phys-
ically active had a higher likelihood of disability. This is
in agreement with the recognition that physical activity
is beneficial to the physical health and independence of
ageing individuals. A significant negative correlation be-
tween ADL score and physical activity was also reported
in Sardinian older adults [39]. Additionally, previous
studies in the United States and in Korea [40, 41] also
indicated that lack of physical activity is associated with
a reduction in the daily quality of life. So, older adults
should be suggested to do some exercise or manageable
housework to maintain the function of muscle and un-
damaged ability.

Our study indicated that less sedentary behavior sig-
nificantly reduces the risk of disability. This is in agree-
ment with the findings of Eileen Rillamas-Sun et al,
[42], which found that older women who were immobile
for more than 10 h a day were ten-fold more likely to be
disability than women immobile for less than 5 h per
day. In addition, sedentary behavior is linked to
multi-morbidity [43] and with cognitive decline [44]. It
is vital to call for the older persons to reduce sedentary
time for lowering the prevalence of disability.

Older individuals who did not watch TV reported a
higher incidence of disability in our study. This is in
contrast to the findings of Wu et al., [23] who found no
significant association between disability and watching
TV in Centenarians. In contrast, a strong association

Table 4 Multiple ordinal logistic regression analyses of
significant factors associated with disability among participants

Comprehensive ability level

OR 95% Cl p
Age 1.09 1.02,1.17 0.013
Sedentariness, hours/week 1.25 1.13,1.38 < 0.001
Physical activity, hours/week 0.96 0.93,0.99 0.003
Watching TV
Yes 1
No 1.7 107,272 0.024

between TV viewing time and disability was observed in
an American study [45]. These contrasting findings may
be a consequence of participants in different studies be-
ing of a different mean age, as the sample population of
the American National Institutes of Health (NIH)-Amer-
ican Association of Retired Persons (NIH-AARP) Diet
and Health study had a mean age of 87 years, while the
population considered in Wu et al. involved individuals
aged over 100 years old. Moreover, we employed further
considerations of disability, in addition to ADL as used
by other studies, as we also considered mental status,
sensory perception and social involvement in relation-
ship to disability. Pragmatically, people with disability
are likely to have reduced or no ability to watch TV, due
to either an inability to see or to hear, or both. Moreover,
the American study was a longitudinal study, with TV
viewing time collected at baseline and disability condi-
tions recorded at follow-up. In contrast, we employed a
cross-sectional investigation where data on time spent
watching TV and level of disability was collected at the
same time. In our study, it may be that older people who
spent more time watching TV are at high-risk of devel-
oping disability in the future, even although they were in
good health when sampled. Moreover, the oldest people
in our sample are more likely to be disability and also to
have no access to TV.

The prevalence of disability in our study among older
people receiving home-based care system was higher
than in other national studies. However, 82% of all
people with disability in our study self-reported mild dis-
ability that was unlikely to make a significant impact on
their quality of life. It is therefore appropriate to identify
and respond to the needs of older adults with different
levels of disability with the aim to provide them with ap-
propriate care and to prevent further deterioration in
their health. Social workers who take care of older
people should be trained on how to care for the varying
degrees of disability of older adults and to provide ap-
propriate intervention measures to reduce the develop-
ment of further disabilities. Overall, this would provide
older people with an improved, more beneficial and tar-
geted service.

There are limitations to our study. As we performed a
cross-sectional study, it is not possible to identify causal
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association between multi-morbidity, health-related be-
havior and disability. Further longitudinal studies on our
sample population are therefore necessary. Secondly,
only limited health characteristics were recorded, and in
particular, the diet of our population, which is likely to
impact on disability, was not included in our present
survey. Thirdly, we conducted our study only within
Dongguan city and consequently, concluding nationwide
generalizations from this data might be limited when
considering the diversity of customs, different climate
zones and the imbalance of economic development
throughout China.

Conclusion

The prevalence of disability among older people receiving
home-based care in rural Dongguan was relatively high.
Older people with younger age and beneficial health-related
behavior such as physical activity, less sedentary behavior
and watching TV, are more likely to have a healthier
comprehensive ability status. Besides, impairment of ADL,
sensory perception, mental status or social involvement in-
creased the likelihood of co-occurrence of other deficits.
Early and targeted intervention measures should be orga-
nized to delay the course of disability.
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Additional file 1: English language copy of questionnaire and interview
guides. (DOC 106 kb)
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