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Purpose: Successful aging is an effective approach to coping with population aging;
however, the definition and associated factors vary due to culture and demographic distribu-
tion differences. This study was designed to assess successful aging of the older adults in
China and explore the associated factors.

Methods: A community-based cross-sectional study was performed in Liaoning, China.
After double-cognitive function screening, 3558 older adults (1656 males and 1902 females)
>65 years of age served as our subjects. Successful aging was assessed based on the
following: physical disability; cognitive function; activities of daily living; and self-rated
psychological/mood status.

Results: The rate of successful aging was 31.7% in males and 29.4% in females. After
adjustment for age, multivariate logistic regression showed that successful aging was sig-
nificantly associated with, in odds ratio sequence, visual ability, self-rated chronic disease,
marital status, and filial piety in males, and with visual ability, self-rated chronic disease,
watching television, and ethnicity in females.

Conclusion: The level of successful aging in China is lower than in other countries.
Demographic characteristics, health status, individual behavior, and social-psychological
factors are all associated with successful aging. Overall, visual ability had the most crucial
role in successful aging for the older adults, whether males or females.
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Introduction

Since the 21st century, the world has become an aging society.! The rapid increase
in the aging population has presented a serious challenge to human health and
social development. According to the China Statistical Yearbook, the number of
people > 65 years of age was > 150 million in 2016, accounting for 10.8% of the
total population.” The aging population in China is increasing rapidly. Specifically,
the one-child policy in China is expected to aggravate the severity caused by aging.
Therefore, to improve the quality of life among the older adults and reduce the
heavy social pension burden, the WHO and gerontologists have proposed the
concept of successful aging (SA).?

The term SA was first proposed by Havighurst* in the early 1960s and focused
on life satisfaction. While the Strawbridge’s’ definition of SA focuses on physical
activities. Berkman et al® took the ability of somatic activities and cognitive
function into consideration. As the number of assessed domains increased,
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definitions of SA became more complex and assessment
became more comprehensive. According to Rowe and
Kahn,” the definition of SA mainly includes the following
three criteria: the ability to maintain a low risk of disease
and its related disability; high cognitive and physical func-
tional capacity; and active social engagement. It is
believed that independent activities of daily living (ADL)
are important for the older adults.® According to a survey
conducted in Taiwan,’ the criteria for SA include complete
independence in performing ADL and instrumental activ-
ities of daily living (IADL), satisfactory cognitive status
(mini-mental state examination [MMSE] >24), no depres-
sion (Geriatric Depression Scale <5), and favorable social
function (SF subscale >80 on SF-36). Currently, the level
of education among the older adults in China is uneven or
even generally low.'® The criteria that require MMSE>24
seem to be overly strict. Li et al'' conducted a study to
evaluate SA among the older adults in mainland China, the
criteria for which mainly included the following four
items: no physical disability; good cognitive function;
independent ADL; and good self-rated psychological/
mood status. The criteria and definitions of SA within
multiple disciplines vary in the literature,'> which might
be the reason why studies related to SA are rare both
domestically and internationally.

Among the above-mentioned criteria, we do think that
the criteria used in the Li study'' are more reasonable for
mainland Chinese with respect to feasibility and appropri-
ateness. However, the Li study was conducted in 2001, the
gross national product, living standards of people, and
economic and cultural environment at that time were
quite different from the present conditions. In view of
the large number of older adults and the rapid pace of
aging in China, we believed that it was necessary to con-
duct this study to assess the status of SA among the older
adults and the risk factors based on the current economic
and cultural environment. Thus far, research pertaining to
SA>!3716 have revealed that demographic characteristics,
health status, behavioral factors, and social-psychological
factors are associated with SA. In addition, filial piety is
a traditional virtue of the Chinese nation to which the
Chinese attach great importance. Therefore, we included
filial piety as a relevant factor. We believe our results will
clarify the status of SA in Liaoning Province and provide
evidence for preserving and promoting active and healthy
aging for the older adults with the purpose of reducing the
pension burden of the government and coping with popu-
lation aging.

Materials and Methods
Study Area and Subjects

This population-based, cross-sectional study was conducted
in urban areas in Liaoning province, which is located in
northeast China, serves as an economic and culture hub
and includes 14 cities, 56 administrative districts and 611
communities. Shenyang city (9 administrative districts) and
Anshan city (5 administrative districts) are the core cities
that represent the urban area according to the Liaoning
Provincial Yearbook 2012. Two districts in Shenyang city
were randomly selected. There is 1 district in Anshan city
where minorities gather as an autonomous region. Thus, this
district was included. In addition, 1 of 4 administrative
districts was randomly selected. Further, one community
from each sampled district was randomly chosen. All people
(n = 4378) who were >65 years of age, had lived in the
sampled area for >5 years, were not diagnosed with demen-
tia, and voluntarily participated in this study comprised the
study population. Our study population accounted for 26.7%
of the older adults who had lived in the sampled commu-
nities for >0.5 year and left for <0.5 year. The trained
investigators interviewed those participants between March
and November 2012. After excluding dropouts because the
participants lost patient to or declined to complete >80% of
the interview, a total of 3838 effective responses were
obtained (effective response rate = 87.7%). After screening
for cognitive impairment using the MMSE,'” 3558 older
adults (1656 males and 1902 females) qualified as our
study participants. The sampling frame is shown in Figure 1.

Definition of SA

The criteria for SA include the following four domains:'"
(1) No physical disability, which was verified by asking
whether or not the subject was traumatized in a traffic
accident or in another way. (2) Good cognitive function,
which was examined using the MMSE and defined as
“good” if the MMSE score was 4 points higher than the cut-
off value for cognitive impairment. (3) Independent ADL,
which was examined by the Chinese version of the ADL
scale.'® An individual with an ADL score <15 was identi-
fied as having independent ADL. (4) Good self-rated psy-
chological/mood status, which was investigated by asking
“How often have you felt depressed in the last month?” The

EEINT3 ERINT3

4 responses were “always,” “most of time,” “much time,”
and “some time or no.” “Good” was defined by an indivi-
dual answering “some time or no.” The SA was defined as

“Yes” only if the status for all domains was good.
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Core cities: Shenyang and Anshan
representing the urban area in Liaoning Province

v

v

2 districts in Shenyang city:
randomly selected from 9 districts

2 districts in Anshan city:
1 randomly selected from 4 districts
1 district for the minority

.

v

1 community in each district: randomly selected
from 13 and 10 communities, respectively in Shenyang
from 10 communities each in Anshan

v

All participants: 4378 individuals
1) aged >= 65 years
2) lived in the local for > 5 years
3) had no diagnosed dementia

A

| Interview: Mar-Nov, 2012 |

v

Effective responses:
3838 participants

v

Cognitive impairment
screen (MMSE)

A

Study participants:
3558 individuals

Figure | The sampling frame.

Measurements of Demographic
Characteristics, Health Status, Behavioral

Factors, and Social-Psychological Factors
Demographic characteristic factors included seven items
(age, gender, ethnicity, marital status, living arrangement,
health insurance, and pension).'” The ethnicity was cate-
gorized as “Han” and “minority.” Marital status, unmar-
ried, divorce, and separation were combined with
widowed as the “other” group due to the low percentage
(<1%) in the male and female groups. Living arrangement
was defined as “living alone” and “living with spouse/
children.” Health insurance and pension were measured
by asking the subjects if he/she had health insurance or
a pension.

Health status contained four items: (1) self-rated
chronic disease; (2) visual ability; (3) hearing ability; and

(4) sleep quality. Self-rated chronic disease was categor-
ized as “Present” if hypertension, cardiovascular disease,
diabetes, stroke, liver cirrhosis, emphysema, rheumatoid
had been

diagnosed.”® The assessment of visual ability, hearing
1‘19

arthritis, or chronic renal insufficiency,
ability, and sleep quality was based on Sun et a

Behavioral factors comprised four items: (1) smoking;
(2) alcohol consumption; (3) taking a walk; and (4) regular
diet. Smoking and alcohol consumption were categorized
as “yes” or “no.” Taking a walk was based on frequency as
“>3—4 times/week” or “<2 times/week.” “Do you have
three meals on time every day” was used to define
a regular diet."

Social-psychological factors mainly consisted of three
items: (1) participating in entertainment; (2) watching
television often; and (3) filial piety. Participating in enter-
tainment and watching television often were categorized
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as “yes” or “no”. Filial piety was determined by asking
“how good do you feel filial piety from your children?”
with four possible answers: “very good,” “good,” “so so,”
and “bad”. Filial piety was dichotomized as “good” or “so
so/bad”."”

Statistical Analysis

Data analysis was performed separately in males and
females in view of the prominent difference in their life
expectancy (75.7 years in males; 80.6 years in females).
Among all variables, the items to which >95% of subjects
had the same responses were excluded from the analysis.
In this study, 98.6% of males and 96.9% of females had
health insurance and 95.8% of males were of Han ethni-
city. Thus, these items were excluded during data analysis.
In addition, the individual with missing data were not
excluded because the missing data rate was less than 5%.
The association between SA and categorical variables
including demographic characteristics, health status, beha-
vioral factors, and social-psychological factors was deter-
mined using a chi-square test. The risk factors for SA were
identified by multivariate logistic regression with adjust-
ment for age. All variables with a p < 0.25 became poten-
tial candidates for the multivariate model and were entered
in the model. Items with a p>0.05 were eliminated in the
sequence of p values one at a time. The change in the
remaining parameter estimate of maximum likelihood esti-
mates was observed during elimination. The item was
clarified as a confounder to remain in the model if the
change was greater than 20%.?" In this study, no confoun-
ders were identified. In addition, the kappa test was
applied to clarify the agreement between categorical vari-
ables. There were no variables defined in agreement
(kappa<0.5).%° All statistical analyses were carried out by
SAS 9.2.

Results

Of the 3558 subjects (average age, 73.3+5.86 years)
enrolled in this study, 33.5% of males and 41.9% of
females were >75 years of age. The distribution of SA
by gender and age among the older adults is shown in
Table 1. SA had a significant association with age in both
males and females. The level of SA in males was higher
than females, but the association between SA and gender
was not significant. Gender difference of SA was only
significant for older adults >75 years of age.

The results of univariate analysis of factors that asso-
ciated with SA are shown in Table 2. For males, all items
pertaining to health status and social-psychological fac-
tors, demographic characteristics (except for ethnicity),
and behavioral factors (except for alcohol consumption
and a regular diet), are significantly associated with SA.
For females, all items pertaining to demographic charac-
teristics, health status, social-psychological factors, and
behavioral factors (except for alcohol consumption) have
significant association with SA.

The results of multivariate logistic regression analysis
for clarifying the risk factors of SA are shown in Table 3.
After adjusting for age in the model, SA in males was
significantly associated with visual ability, self-rated
chronic disease, marital status, filial piety, watching tele-
vision often, sleeping quality, hearing ability, taking a walk
and participating in entertainment (listed according to
decreasing OR). SA in females was significantly asso-
ciated with visual ability, self-rated chronic disease,
watching television often, ethnicity, filial piety, marital
status, hearing ability, taking a walk, and sleeping quality.

Discussion

We used the definition of SA suggested by Li et al'' to
comprehensively assess SA status and identify the asso-
ciated factors among the older adults in urban areas of

Table | The Distribution of SA by Gender and Age Among the Older Adults in Urban Areas of Liaoning Province

Male (N=1656) Female (N=1902) p
Yes N (%) No N (%) Yes N (%) No N (%)
Age 65~74 404(36.7) 897(63.3) 437(39.5) 668(60.5) ns
75+ 121(21.8) 434(78.2) 122(15.3) 675(84.7) <0.01
P <0.01 <0.01
Total 525(31.7) 1131(68.3) 559(29.4) 1343(70.6) ns

Abbreviation: ns, not significant.
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Table 2 Univariate Analysis of Factors Associated with SA

Variables Male(N=1656) Female(N=1902)

SA N (%) OR (95% ClI) SA N (%) OR (95% ClI)

Demographic characteristics

Ethnicity
Minority - - 31(11.7)
Han - - 527(32.2) 3.61(2.44-5.32)

Frequency missing |

Marital status
Other 36(12.2) 65(14.0)
Married/cohabitation 489(36.0) 4.06(2.82-5.85) 494(34.3) 3.20(2.41-4.25)

Frequency missing |

Living arrangement

Living alone 22(12.2) 45(20.0)
Living with spouse/children 503(34.1) 3.72(2.35-5.89) 513(30.7) 1.77(1.26-2.49)
Frequency missing 2 4

Pension
Have not 19(18.4) 16(9.4)
Have 505(32.6) 2.14(1.29-3.56) 541(31.3) 4.42(2.61-7.46)
Frequency missing 4 3

Health status

Self-rated chronic disease

Presence 260(21.8) 314(21.3)

Absence 265(57.2) 4.80(3.82-6.04) 245(56.8) 4.85(3.86-6.10)
Visual ability

Impaired 90(13.9) 85(10.5)

Good 432(43.0) 4.66(3.61-6.01) 473(43.5) 6.58(5.10-8.49)

Frequency missing 5 4

Hearing ability

Impaired 114(15.7) 107(12.9)
Good 407(44.1) 4.24(3.34-5.38) 451(42.1) 4.90(3.87-6.21)
Frequency missing 6 5

Sleeping quality
Bad 143(19.4) 190(20.0)
Good 382(41.7) 2.96(2.38-3.73) 369(38.8) 2.54(2.07-3.12)

Behavioral factors

Smoking
Yes/had ever 251(26.0) 101(24.0)
Never 271(39.6) 1.87(1.51-2.30) 458(30.9) 1.41(1.10-1.81)
Frequency missing 4 |
(Continued)
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Table 2 (Continued).

Variables Male(N=1656) Female(N=1902)
SA N (%) OR (95% CI) SA N (%) OR (95% CI)
Alcohol consumption
Yes 216(30.2) 61(26.3)
No 306(32.8) 498(29.8)
Frequency missing 7 |
Taking a walk
<2 times/week 144(21.4) 131(19.7)
234 times/week 381(38.8) 2.33(1.86-2.91) 428(34.6) 2.16(1.72-2.70)
Regular diet
No 54(30.3) 52(18.6)
Yes 471(31.9) 507(31.3) 1.99(1.45-2.74)
Social-psychological factors
Participating in entertainment
No 95(16.6) 160(20.8)
Yes 429(39.7) 3.31(2.57-4.26) 398(35.3) 2.08(1.68-2.57)
Frequency missing 4 6
Watching television often
No 31(15.6) 41(15.2)
Yes 494(33.9) 2.78(1.87-4.14) 517(31.7) 2.60(1.83-3.68)
Frequency missing | 3
Filial piety
So so/bad 23(13.1) 23(14.0)
Good 502(34.3) 3.45(2.20-5.42) 536(31.1) 2.77(1.76-4.35)
Frequency missing 17 14

Notes: Frequency missing was shown as the number of missing cases. OR value was only shown for the variables with p<0.05.

Liaoning province. A stratified sample method was per-
formed and our study population covered more than 25%
of the older adults who lived in the sampled area regard-
less of duration of residence. Of the responses, 87.7%
were effective. All of these facts indicated that this popu-
lation-based study were representative. Also, double-
cognitive function screenings (dementia and MMSE
screen) were performed, which ensured the exclusion of
information bias and increased the credibility of our
conclusions.

Among our study population, the SA rate was
30.5%. Visual ability had the strongest association with
SA in both males and females, followed by self-rated
chronic disease. Demographic characteristic factors were
the second strongest risk factors for SA in males. In
contrast, social-psychological factors were the second

strongest risk factors in females. With respect to the
gender difference in SA, the rate was high in males
(29.4%).
thus, there will be
more older females with an unhealthy aging status, so

(31.7%) compared to females
22

However,
females live longer than males;

we suggest paying more attention to the health of
females. Compared to other studies,'""** the SA rate in
this study was low. SA represents a relatively indepen-
dent life within aging period, which is able to reduce
age-related problems. With consideration on the fact that
the medical expense of the people aged >65 years are 3—
5 times that of the people aged <65 years,”* the main-
tenance of SA has the potential to reduce the heavy
pension burden for society. Thus, how to maintain SA
among the older adults, especially females, has become
a vital and urgent task for us.

https:
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Table 3 Multivariate Logistic Regression Analysis for Clarifying the Risk Factors of SA

Variables OR 95% CI
Male (N=1629)

Age (fixed) 0.99 0.96-1.01
Visual ability (Good vs Impaired) 3.57 2.66—4.78
Self-rated chronic disease (Absence vs Presence) 3.31 2.52-4.35
Marital status (Married/cohabitation vs Other) 2.77 1.78-4.33
Filial piety (Good vs So so/bad) 238 1.40—4.07
Watching television often (Yes vs No) 2.21 1.42-3.46
Sleeping quality (Good vs Bad) 1.68 1.28-2.20
Hearing ability (Good vs Impaired) 1.64 1.23-2.20
Taking a walk (23—4 times/week vs <2 times/week) 1.57 1.20-2.05
Participating in entertainment(Yes vs No) 1.51 1.13-2.04
Female (N=1880)

Age (fixed) 0.95 0.92-0.97
Visual ability (Good vs Impaired) 4.44 3.33-5.93
Self-rated chronic disease (Absence vs Presence) 3.56 2.72-4.66
Watching television often (Yes vs No) 2.40 1.60-3.58
Ethnicity (Han vs Minority) 2.14 1.36-3.37
Filial piety (Good vs So so/bad) 2.11 1.24-3.60
Marital status (Married/cohabitation vs Other) 2.01 1.42-2.84
Hearing ability (Good vs Impaired) 1.61 1.21-2.14
Taking a walk (23—4 times/week vs <2 times/week) 1.48 1.13-1.95
Sleeping quality (Good vs Bad) 1.39 1.08-1.79

Note: Age is treated as continuous variable.

With respect to the risk factors for SA, the most influ-
ential aspect was shown to be health status. Chronic dis-
ease has been verified to be the main threat for the health
of the older adults.”® In the current study, chronic disease
was also found to be crucial for SA. The occurrence of
chronic disease leads to a decline in physical functioning;
however, one of the most important findings of this study
was the crucial role of visual ability, which was shown to
be the strongest influential factor for SA in older males
and females. The effect of visual ability is even stronger
than chronic disease. With aging, organ function deterio-
rates and the incidence of visual impairment among the
older adults increases.”® It has been reported that visual
impairment has an impact on the physical and mental
health of the older adults,”’ including depression and
reduced life satisfaction, affecting participation in social
activities and independent ADL. Interestingly, a previous
study® on SA also explored the impact of visual ability,
but the effect was not strong, possibly because of different
evaluation criteria. They graded the visual ability accord-
ing to an objective ophthalmic examination. We paid more
attention to the functional evaluation, thus the impact of

visual ability on ADL. Generally, the damage caused by
decreased vision often occurs before the ophthalmic
examination. Many older adults do not pay attention to
declining vision, and do not go to the hospital for ophthal-
mic examinations in a timely fashion.”® In addition, hear-
ing ability and sleep quality were also shown to be related
to SA. Hearing impairment indicates that the sensory
ability is damaged, which plays a negative role in the
communication between the individual and the outside
world. Sleep is an important process by which individuals
recover physical strength and spirit. Adequate, good sleep
can effectively maintain and regulate health and restore
mental well-being. Thus, improving the health status of
the older adults, preventing chronic disease, keeping
sound hearing ability and good sleep quality, and espe-
cially maintaining good visual ability, are helpful to
achieve SA.

Demographic characteristic factors were also shown to
have a strong association with SA. Marital status had
a significant effect on SA in both males and females.
Especially in males, the effect was only next to health
status as a factor influencing SA. It might be because the
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traditional concepts of Chinese “male outside and female
stay”,>*" females in Chinese families take on more
housework and care more for the daily life of their
families, while males rely more on spouses and family
support.*! Encouraging widowed or single older adults to
remarry, having a complete family, and companionship of
spouses facilitate SA in the older adults. In addition, we
found that ethnicity only affected older females, because in
this study, only 4.17% of the male subjects were minori-
ties. Therefore, the effect of ethnicity on older males has
not been evaluated.

With respect to social-psychological factors, filial piety
was shown to have an effect on SA for older males and
females. Related research has indicated that filial piety
from offspring has considerable effect on the physical
and mental health status of the older adults and could
have an impact on life satisfaction.*” Another social-
psychological factor was watching television often. The
effect involved older males and females, especially
females, its effect was second only to health status. In
China, females tend to benefit more from watching televi-
sion than males due to the above-mentioned concepts of
Chinese “male outside and female stay”. The older an
individual is, the deeper the effect of this traditional con-
cept. As a result, older females have fewer outdoor activ-
ities to contact society in comparison to males, and
watching television appears to become a prominent
approach to society for them. In contrast, in addition to
watching television, participating in entertainment, such as
going fishing or playing cards or chess, in the spare time
was also able to affect SA among older males. Thus,
encouraging filial piety, advocating the older adults to
watch television moderately as a leisure activity and
actively participate in varieties of entertainment could be
conducive to raise the SA rate.

With respect to behavior factors, taking a walk was
shown to play a role in SA for both males and females.
Even if there are many forms of physical exercise to per-
form, taking a walk is a particularly feasible and safe for
the older adults as a means of exercising. Thus, it was
selected as an indicator of exercise in this study. Research
has shown that taking a walk to exercise slows down the
speed of declining physical function and is advantageous
to achieving SA.** Therefore, we advocate that older
adults take regular walks.

There were several limitations in the present study.
First, the measure of some items, such as smoking, alcohol
consumption, and self-rated chronic disease, were rough.

These items were attained by interviewing the participants,
which may weaken the assessment of their effects. The
older adults are not likely to smoke heavily or drink
alcohol excessively, and we have asked the subjects if
their self-rated chronic diseases were diagnosed. Second,
we used the MMSE to perform double-cognitive function
screening to exclude the cognitive impairment subjects,
which may overestimate the rate of SA. Patients with
cognitive impairment, who could not accurately answer
the questions in the questionnaire, will bring great infor-
mation bias, which will affect the credibility of the con-
clusion. So, we chose to exclude them, even though this
will lead to an overestimate of the rate of SA. Third, our
study participants were voluntary. The individuals with
voluntary awareness tend to be active and in good health
status. As a result, the prevalence of chronic disease was in
a very low level (28.0% in males and 22.7% in females).
In addition, among 14 cities in Liaoning Province, only 2
cities were sampled. All of these facts might weaken the
representativeness of the sample. Fourth, this study was
a cross-sectional design. It is difficult to determine caus-
ality between SA and identified factors. A longitudinal
study is needed to confirm all findings.

Conclusion

We chose a relatively scientific and feasible, but not
overly strict criteria to determine the level of SA
among the community-dwelling older adults in urban
areas of Liaoning province for the first time and identify
its associated factors. Compared with other developed
regions, the SA in Liaoning province is at a relatively
low level. We explored out that the visual ability has the
most crucial effect on SA in both males and females.
Hence, according to our study, visual health support,
prevention of chronic disease, encouraging widowed or
single older adults to remarry, and filial piety should be
chiefly considered when improving the level of SA. Our
findings suggest that there should be a focus on a SA
program by the health promotion strategies for the aged
population. The maintenance of SA could facilitate
a good and positive life during the aging period and
achieve improvement in the quality of life among older
adults.

Data Sharing and Data Accessibility
The data that supports the findings of this study are available
from the corresponding author upon reasonable request.
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