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AbstrACt
Objective Independent living ability is crucial for the 
elderly; however, its assessment performed in China 
employs various scales and lacks risk factors, especially 
behavioural and social-psychological factors, which could 
be improved through health education. This study aimed 
to assess the independent living ability of community-
dwelling elderly in urban areas of China and to identify 
the association with behavioral and social-psychological 
factors.
Design A population-based study using random cluster 
sampling method was performed in two core cities in 
Liaoning Province during March–November 2012.
study population 3686 individuals who were >=65 years 
old, had no dementia and cognitive impairment, had lived 
in the sampled communities for >=5 years and could take 
part in the study were enrolled.
Main outcome measures Interviews were conducted 
to collect information of independent living ability, 
indicated by the instrumental activity of daily living (IADL), 
behavioural factors, social-psychological factors and 
confounders (demographic characteristics and health 
status). The Mini-Mental State Examination was used to 
screen for cognitive impairment.
results The independence rate was 46.3% in men 
and 41.1% in women. Structural equation modelling 
analysis showed that physical activity, drawn from 
taking a walk and doing exercise, had the strongest 
association with the IADL in both men (−0.34, SE 
0.10) and women (−0.33, SE 0.11). Falling in the last 
year and worrying about falling were also significantly 
associated with IADL. The effects of regular drinking, 
feeling lonely and participating in entertainment were 
significant in men.
Conclusion The independent living ability of the 
elderly in urban areas in Liaoning Province in China 
was at a low level. Physical activity was one of the 
important roles in both men and women; whereas 
the role of social-psychological factors only existed 
in men. Gender-specific healthcare and education 
to avoid sedentary life should be advocated for the 
elderly to maintain/improve their independent living 
ability.

IntrODuCtIOn
A significant change in the age structure of 
the world’s population has resulted from 
population ageing,1 and has become a global 
issue in the 21st century.2 3 China is a nation 
with the largest ageing population, which 
accounts for one-fifth of the total elderly 
population worldwide.4 Indeed, it has been 
estimated that China will experience the 
most rapid rate of ageing in the world over 
the next 2–3 decades.1 Thus, how to cope 
with problems caused by population ageing 
has become particularly important for the 
development of China.

For the elderly, independence in daily 
life reduces nursing demands, decreases 
the consumption of medical resources and 
improves the quality of life. Even if the loss of 
independent living ability is inevitable for the 

strengths and limitations of this study

 ► The Lawton Instrumental Activities of Daily Living 
(IADL) Scale was applied in this study, which has 
been used worldwide to indicate independent living 
ability of the elderly.

 ► The effects of behavioural and social-psychological 
factors that could be improved through health edu-
cation in daily life were assessed among a Chinese 
population with adjustment for demographic char-
acteristics and health status, whereas the measure-
ments of smoking and regular drinking were broad 
and simplistic as the first attempt.

 ► Information bias was controlled as much as possible 
because the cognitive function of the elderly with-
out dementia was further screened using the Mini-
Mental State Examination.

 ► Quantitative assessment through scoring measured 
factors according to the OR values was conducted 
and the effects on IADL were confirmed by structural 
equation modeling analysis.
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elderly, maintaining and/or improving this ability, even 
for short time, can postpone the onset of dependency 
and reduce the enormous social burden. Thus, focusing 
on the independent living ability among the elderly prior 
to death or becoming ill is important.

Previous studies involving the independent living 
ability of the elderly have been conducted in developed 
countries.5–9 The factors associated with the indepen-
dent living ability of the elderly have been shown to be 
demographic characteristics (age, gender, ethnicity, 
marital status, education and living arrangement), 
health status (chronic disease, visual ability and hearing 
ability), behaviour factors (smoking, alcohol consump-
tion, taking a walk, doing exercise and falling risk) and 
social-psychological factors (social integration, depressive 
symptoms and social activity). Related studies have also 
been conducted in China;10–12 however, various scales 
were used to indicate independence. As a result, the rate 
of dependency ranged from 7.9% to 53.9%. The risk 
factors were limited to demographic characteristics and 
chronic disease. As for behavioural and social-psycholog-
ical factors, health education interventions for smoking, 
respiratory function exercise, diabetes-related activity, 
anxiety and family support had already been identified 
to improve health status of the elderly.13–15 Thus, these 
factors should also be studied from the perspective of 
independent living ability. Unfortunately, those educa-
tional risk factors in daily life were not considered in 
China. In addition, cognitive function screening was 
rarely considered in international and domestic studies, 
which was insufficient with respect to excluding informa-
tion bias, especially for the aged population.

The purpose of this study was to conduct a popula-
tion-based study to assess the independent living ability 
among the elderly without cognitive impairment in China, 
and to clarify the effects of behavioural and social-psycho-
logical factors with adjustment for demographic charac-
teristics and health status. As a first attempt, we initially 
focused our attention on the elderly in urban areas. We 
believe our findings will provide help for the healthcare 
system to properly cope with population ageing.

MethODs
study area and population
According to the China Yearbook, the income level in 
Liaoning Province is similar to the national average. Shen-
yang City and Anshan City are the core cities in Liaoning 
Province and represent the urban area according to the 
Liaoning Provincial Yearbook. Two districts in each city 
were randomly sampled and one community in each 
sampled district was randomly selected. People who were 
>=65 years of age, had never be diagnosed as dementia 
by physicians, lived in the local area for >=5 years and 
volunteered to take part in this study comprised the study 
population (a total of 4701 individuals). Investigators 
were recruited from graduate students who majored in 
medical epidemiology and trained for 2 weeks with the 

purpose of controlling respondent bias. Face-to-face 
interview was conducted between March and November 
2012. A total of 4057 participants completed 80% 
and more of interview and were identified as effective 
responses. Six hundred and forty-four responses were 
defined as dropouts because the participants had some-
thing to do, lost patient to complete the interview or 
declined to take part, although they agreed at the begin-
ning. The effective response rate was 86.3%. Cognitive 
function was further screened with the Mini-Mental State 
Examination (MMSE). Cognitive impairment was identi-
fied with consideration of education as follows: illiterate 
<=17, elementary <=20, middle/high school <=22, junior 
college and over <=23. In the current study, 3686 individ-
uals without cognitive impairment were enrolled as the 
subjects.

Measurement of independent living ability
The Lawton Instrumental Activities of Daily Living (IADL) 
Scale has been widely used to assess independent living 
ability of the elderly.16 It has been validated among elderly 
Chinese.17 The IADL Scale has eight items assessing the 
ability to use the telephone, shop for daily necessities, 
prepare meals, handle finances, do housework, take 
medications, do laundry and use public transportation. 
Responses to each item are coded as 1 (completely able), 
2 (have some difficulty), 3 (need help) or 4 (unable). The 
total score ranges from 8 to 32 to represent the level of 
living ability. The higher the score, the worse the inde-
pendent living ability. Independence is defined only if the 
total score is 8.

Measurements of behavioral factors, social–psychological 
factors and confounders
Behavioural factors included the following seven items: 
(1) smoking; (2) regular drinking; (3) taking a walk; (4) 
doing exercise; (5) regular diet; (6) falling in the last year; 
and (7) worrying about falling. Smoking was measured 
with answers of ‘Yes’, ‘Had ever’ or ‘Never’. Regular 
drinking was examined by asking ‘Do you drink regu-
larly (twice or more a week for more than a year)?’. The 
responses were categorised as ‘Yes’ or ‘No’. Taking a walk 
and doing exercise (including Tai chi chuan, jogging, 
running, riding a bike, swimming and playing shuttle-
cock and table tennis) were divided into four groups on 
the basis of frequency: almost none; 1–2 times/week; 
3–4 times/week; and almost every day.18 Regular diet was 
measured by asking ‘Do you have breakfast, lunch and 
dinner on time and rarely skip meals?’. Falling in the last 
year was defined as ‘Yes’ or ‘No’. Worrying about falling 
was defined as ‘Yes’ or ‘No’.

Social-psychological factors consisted of the following 
four items: (1) feeling lonely; (2) participating in enter-
tainment; (3) watching television often; and (4) filial 
piety. Feeling lonely was assessed according to an individ-
ual’s perception and was categorised as ‘Yes’, ‘Not clear’ 
or ‘No’. Information on participating in entertainment 
and watching television often was examined by asking ‘Do 
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you always hang out and play cards, chess, mahjong, or 
some other entertainment?18’ and ‘Do you watch televi-
sion almost every day?’. Filial piety is a prime virtue in 
Confucianism and advocated by Chinese traditional 
culture. The filial piety of children is expected to affect 
the health of the elderly. Thus, filial piety was included 
and assessed by asking ‘How do you feel about your chil-
dren’s filial duty to you?’. The responses ‘So so’ and ‘Bad’ 
accounted for 8.8% and 0.4% of responses, respectively. 
These responses were combined into one group.

Confounders included factors of demographic char-
acteristics and health status. Demographic characteris-
tics included age, gender, ethnicity, marital status, living 
arrangement, pension and health insurance. For marital 
status, the responses of ‘Single’, ‘Divorced’ and ‘Separa-
tion’ were combined with ‘Widow’ as the ‘Other’ group 
because of the low response rate (<5%). Health status 
included chronic disease, visual ability,8 hearing ability,8 
daily sleep time, sleep quality and chewing ability.19 
Chronic diseases were categorised as ‘Present’ if any 
diseases, such as hypertension, cardiovascular disease, 
diabetes, stoke, liver cirrhosis, emphysema, rheumatoid 
arthritis and chronic renal insufficiency, had been diag-
nosed. Visual ability was assessed to be ‘Impaired’ if partic-
ipants could not read the newspaper clearly regardless of 
wearing reading glasses. Hearing ability was defined as 
‘Impaired’ if voices for conversation or the volume for 
watching television had to be raised. For daily sleep time, 
the responses ‘<4 hours’ (2.7%) and ‘>8 hours’ (6.0%) 
were combined as one group. Sleep quality measured 
the difficulty in falling asleep or frequent awakening/
dreaming.

Patient and public involvement
Only community residents were involved as participants 
in this study. They received the written information 
about the conduct of the survey. However, they were not 
involved in the development of the research question 
and outcome measures, the recruitment of subjects and 
the undertaking of the study. After signing an informed 
consent, they were assessed for eligibility and data collec-
tion was conducted.

statistical analysis
Among all independent variables, health insurance in 
both men and women and ethnicity in men were not 
considered in the data analysis because >95% of the 
participants had the same response.

The association between IADL (independence) and 
each categorical variable was tested via a χ2 test. The 
ORs were obtained by Mantel-Haenszel estimates. Then, 
the quantitative values (scores) of these categorical vari-
ables were transformed according to the corresponding 
OR value of each group. Those quantitative values were 
used to perform structural equation modeling (SEM) to 
confirm the effect of factors measured on IADL score. 
Maximum likelihood estimates were selected to fit SEM. 
While performing SEM analysis, variables that were not 
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Table 2 The description of scores of IADL and assessed factors

Variables

Males Females

N Mean±SD N Mean±SD

IADL score 1726 11.27±4.26 1960 12.05±5.23

Behavioural factors

Smoking 1722 1.41±0.72 1959 1.50±0.29

Regular drinking 1719 1.01±0.01 1958 1.25±0.09

Taking a walk 1726 2.74±1.44 1960 7.27±3.56

Doing exercise 1726 3.12±2.11 1960 4.45±3.21

Regular diet 1726 1.79±0.29 1960 2.54±0.64

Falling in the last year 1724 1.60±0.19 1959 3.61±1.10

Worrying about falling 1724 3.30±1.86 1956 2.35±1.21

Social-psychological factors

Feeling lonely 1710 2.36±1.05 1945 2.49±1.16

Participating in entertainment 1722 3.14±1.59 1954 1.70±0.60

Watching TV often 1725 2.51±0.58 1957 2.46±0.60

Filial piety 1708 3.55±1.32 1946 2.89±0.65

statistically significant were eliminated with the purpose 
to simplify the model. Elimination was conducted in the 
sequence of p value, one at a time. When a variable was 
eliminated, if the goodness of fit became worse, the vari-
able would remain in the model. In this study, no variable 
was found to decrease the goodness of fit during elimi-
nation. The simplified SEM model was shown and results 
are expressed as a standardised parameter estimate (β) 
with SE representing the association between dependent 
variable and independent variables. The goodness of fit 
of model was indicated by the goodness-of-fit index (GFI), 
comparative fit index (CFI), Tucker-Lewis index (TLI) 
and root mean square error of approximation (RMSEA). 
The proposed values indicating high goodness of fit was 
GFI >0.8, CFI >0.9, TLI >0.9 and RMSEA <0.08.

The agreement between categorical variables was eval-
uated with the Kappa test. If the Kappa value was >0.50, 
these variables were considered in agreement. As for 
quantitative values, Pearson correlation was used to iden-
tify the collinear variables.

The missing data were not handled because the missing 
rate was <5%. But they were excluded when performing 
SEM model. SPSS for Windows (V.13.0) and AMOS 
(V.6.0) were used for all statistical analyses.

results
Among 3686 subjects, the independence in men and 
women was 46.3% and 41.1%, respectively. A total of 43.5% 
of individuals were independent. In comparison to the 
results (54.8%) obtained from urban areas in Shanghai 
(n=2944),17 the level of independence was significantly 
lower (p<0.01). The results of univariate analysis of the 
IADL Scale (independence) are shown in table 1. Among 
the community-dwelling elderly in urban areas, the 

factors that were significantly correlated with the IADL 
included smoking, taking a walk, doing exercise, regular 
diet, falling in the last year, worrying about falling, feeling 
lonely, participating in entertainment, watching TV often 
and filial piety in both men and women. The distribution 
of IADL (independence) among demographic character-
istics and health status is shown in online supplementary 
appendix A.

The average IADL scores were 11.27±4.26 (mean±SD) 
in men and 12.05±5.23 in women. The items were scored 
according to the OR values. In this study, the correlations 
between ‘taking a walk’ and ‘doing exercise’ were 0.6252 
in men and 0.5746 in women. Therefore, a latent vari-
able, ‘physical activity’, drawn from these two variables 
was used, which was the same as confounders of ‘marital 
status’ and ‘living arrangement’ (r: 0.8074 in men and 
0.6443 in women). A latent variable (family status) was 
obtained. The scores are shown in table 2. The scores of 
demographic characteristics and health status are shown 
in online supplementary appendix B.

SEM examinations for confirming the effects of 
behavioural and social-psychological factors were 
performed separately in men and women. The results 
are shown in figures 1 and 2. SEM analysis revealed that 
the latent variable (physical activity) had the highest asso-
ciation with the IADL score in both men and women. 
The standardised parameter estimate (β) was −0.34 (SE: 
0.10) in men and −0.33 (SE: 0.11) in women. In men, the 
IADL score was associated with feeling lonely, worrying 
about falling, regular drinking, falling in the last year 
and participating in entertainment, with adjustments for 
family status, age, chronic disease, chewing ability, daily 
sleep time, visual ability and sleep quality. The goodness 
of fit (GFI, CFI, TLI and RMSEA) was 0.917, 0.824, 0.763 

https://dx.doi.org/10.1136/bmjopen-2018-023543
https://dx.doi.org/10.1136/bmjopen-2018-023543
https://dx.doi.org/10.1136/bmjopen-2018-023543
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Figure 1 The SEM analysis for confirming the effects of 
behavioural factors and social-psychological factors in men 
(n=1690). Data were shown as standardised estimate (SE).

Figure 2 The SEM analysis for confirming the effects of 
behavioural factors and social-psychological factors in 
women (n=1915). Data were shown as standardised estimate 
(SE).

and 0.083, respectively. In women, the IADL score was 
associated with falling in the last year and worrying about 
falling, with adjustments for ethnicity, daily sleep time, 
family status, age, visual ability, chronic disease, pension 
and hearing ability. The goodness of fit (GFI, CFI, TLI and 
RMSEA) was 0.920, 0.845, 0.764 and 0.093, respectively.

DIsCussIOn
Among the elderly in urban areas in Liaoning Province, 
the prevalence of independence in daily living ability 
was 43.5%. The independence in daily living ability was 
significantly lower than the level (54.8%) observed in the 
elderly living in urban areas in Shanghai,17 even though 
the average age of our study population (73.2 years) was 
much younger than the population in Shanghai (78.44 
years). In addition, independent living ability in women 
(41.1%) was lower than men (46.3%), which was consis-
tent with the results of the urban elderly in Suzhou12; 
however, the life expectancy of women (79.4) was longer 
than men (73.6) according to the China Yearbook,20 thus 
suggesting that more attention should be paid to main-
taining independent living for a longer time in elderly 
women. These findings indicated that the independent 
living ability among the urban elderly in Liaoning prov-
ince is still at a low level. In this study, the sample size was 
sufficiently large and information bias was controlled as 
much as possible because both dementia and cognitive 
function screening with MMSE were conducted. Although 
many potential reasons such as social desirability might 
play a significant role for information bias control, espe-
cially for the examination of alcohol consumption, cogni-
tive impairment tended to be a prominent reason for 
information bias of the elderly. In addition, assessment 
on alcohol consumption in this study was focused on 
regular drinking habit instead of the exact consumption 

volume, because the probability of heavy drink was low 
for the elderly. All these facts suggested that information 
bias could be controlled well and the generalisation of 
our conclusions could be increased. Our results suggested 
that maintaining/improving independent living ability of 
the elderly, especially women, should be an essential part 
of providing healthcare for the aged population.

While assessing the daily living ability of the elderly, 
the independent/dependent levels were the same as the 
definition of independence only from the viewpoint of 
health promotion. Because the IADL score indicates the 
level of independent living ability, the IADL score tended 
to be more valuable to quantitatively assess the associa-
tions between independent living ability and risk factors 
reported. Thus, the SEM model was performed; however, 
the variables entered in SEM model should be quantita-
tive data, which became an obstacle for the assessment 
of categorical items. Thus, quantitative transformation 
according to OR value was used to overcome this obstacle. 
Even if CFI and TLI did not achieve the target value 
of 0.9, the values were still over 0.7. As for RMSEA, the 
values for both men and women models were slightly over 
the target value of 0.08, but still lower than 0.1. According 
to the standards recommended by Steiger,21 the goodness 
of fit of the SEM model was acceptable. Thus, we drew 
our conclusions based on the results of the SEM models.

With respect to the behavioural factors, physical activity 
was reported to maintain physical health of the elderly 
and prevent the elderly from acquiring mental diseases.22 
In our study, taking a walk and doing exercise were consid-
ered to measure physical activity among the elderly; 
however, due to the high agreement between walking 
and doing exercise, previous studies have usually selected 
one item to enter into the multiple model while assessing 
their effects. In this study, the kappa value between taking 
a walk and doing exercise was also high (0.546). Of note, 
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we are not satisfied with this type of adjustment because 
taking a walk and doing exercise require different inten-
sities of activity. This kind of assessment was expected to 
weaken the effect of physical activity. Thus, we used the 
latent variable, physical activity, to represent the effects of 
both taking a walk and doing exercise. As a result, phys-
ical activity was shown to have the strongest association 
with IADL in both men and women. Although health 
status was reported to be crucial for the quality of life of 
the elderly in our previous study18 and the presence of 
chronic disease was well-documented as the basis of any 
disorder,23 24 the associations with the IADL score were 
weaker than physical activity. We also compared the 
effect of the latent variable with the effects of original 
observed variables. When taking a walk was entered into 
the model instead of physical activity, the parameter esti-
mate was lower (−0.233 in men and −0.228 in women) 
in comparison to physical activity, and the same as doing 
exercise (−0.253 in men and −0.244 in women). These 
results conversely proved that the previous adjustment 
did weaken the effect of physical activity. Furthermore, 
we found that the more frequent the elderly performed 
physical activity, the stronger the effect on the indepen-
dent living ability. Thus, any type of activity should be 
advocated for the independence of the elderly regardless 
of health status.

With respect to behavioural factors, falling in the last 
year and worrying about falling were also associated with 
independent living ability in both men and women. The 
experience of falling in the last year may be an indicator 
for the decline of muscle strength, coordination, balance 
and flexibility,25 which tended to be a potential threat for 
fractures and becoming bedridden among the elderly.26 
Furthermore, because of the significant correlation 
with visual ability (0.178 in men and 0.191 in women), 
the effect on health status also increased the possibility 
to affect the independent living ability of the elderly. 
Indeed, worrying about falling will inevitably limit move-
ment among the elderly. Correspondingly, the effects on 
independent living ability were observed in both men 
and women. Thus, we should pay more attention to the 
safety of daily routines. In addition, regular drinking was 
shown to be significantly associated with IADL in men. 
Even if the elderly do not consume alcohol excessively 
and measurement of alcohol consumption is inexact, the 
harmful influence on the IADL score was shown. More-
over, usual alcohol consumption, rather than alcohol use 
disorder, has be reported to be associated with notable 
cognitive, social and psychological consequences in later 
life.27 28 Those negative effects together with our result 
indicated that alcohol consumption should be made with 
caution for the elderly. Therefore, guiding the elderly to 
avoid alcohol seems to be able to contribute to indepen-
dent living ability.

In comparison to behavioural factors, the effects of 
social-psychological factors on independent living ability 
of the elderly were weaker with adjustment for demo-
graphic characteristics and health status. A previous study 

reported that social participation enhanced the ability of 
the elderly to live independently.29 In this study, feeling 
lonely and participating in entertainment were shown to 
be significantly associated with independent living ability, 
but only in men. This finding might be caused by the 
Chinese traditional gender-role attitude ‘men go out to 
work and women stay at home’. This attitude indicates 
that men are more suitable for a job, earning money and 
social engagement, whereas women are more suitable for 
housework and taking care of family members. Even if 
the society has developed well in China, this gender-role 
attitude does not change a lot, especially for the elderly.30 
Thus, even if nearly one-half of women would go out and 
enjoy some entertainment, the animated atmosphere 
seemed to be more effective in keeping men in good 
physical and mental health compared with women, who 
are accustomed to being confined to be at home.

As for the confounders, the effects have been well docu-
mented in the studies performed in China.10–12 In the 
current study, ethnicity was shown to be the second stron-
gest factors associated with independent living ability 
among women. This ethnicity-related difference might 
be due to underdevelopment of social security and strong 
consciousness of clan and the family of minority31 which 
reflected the vulnerability of the elderly-care policy in 
minority area. Among our study population, the minority 
was <5% in men. Thus, ethnic effect was not analysed 
among men.

There were some limitations in our study. First, the 
measurements of several assessed factors were too broad 
and simplistic, such as smoking and regular drinking. 
Second, even if our study was a population-based study, 
it was limited by the cross-sectional design. There-
fore, a prospective study is required to draw any causal 
conclusions.

COnClusIOn
Our results showed that independent living ability among 
the elderly in urban areas in Liaoning Province in China 
is at a low level. Physical activity has an important role in 
maintaining and/or improving independent living ability 
of the elderly, even if health status has a crucial effect. 
Social-psychological factors, such as feeling lonely and 
participating in entertainment, could affect independent 
living ability among elderly men. Our findings suggest 
that gender-specific healthcare should be adopted as part 
of health promotion for the elderly. Physical activity of 
any type should be encouraged to maintain and improve 
the independent living ability of the elderly.
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