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Preplanned Studies

Prevalence and Correlates of Healthy Aging Among Elderly
Aged 65 Years and Over — 6 PLADs, China, 2019
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Summary

What is already known on this topic?

Healthy aging among Chinese older people has low
prevalence. Some sociodemographic and lifestyle
factors were shown to be associated with healthy aging.
What is added by this report?

The age-adjusted prevalence of healthy aging in the 6
provincial-level administrative divisions (PLADs) of
China is 15.8 % in 2019. County-level factors, such as
the prevalence of healthy communities in a county, as
well as some sociodemographic variables and physical
exercise, are potential factors of healthy aging.

What are the implications for public health
practice?

These findings showed that more targeted actions,
including generalizing healthy communities and
individual-level interventions, may be of great
importance for healthy aging.

China’s population is known to be aging, but
research on the overall health of the aging population is
limited. This study aimed to evaluate the prevalence of
healthy aging as defined in Table 1 and its correlates
among China’s elderly aged 65 years and over through
the community-based Healthy Aging Evaluation
Longitudinal Study in China (HAELS), which was
conducted in 6 provincial-level administrative divisions
(PLADs) in 2019. Descriptive statistics and multilevel
logistic regression were used. Results showed the age-
adjusted prevalence of healthy aging in the 6 PLADs in
2019 was 15.8%. The prevalence of communities that
satisfied criteria of being a “healthy community” at the
county-level was significantly associated with healthy
aging [odds ratio (OR): 1.20 per 10% increase in
prevalence; 95% confidence interval (95% CI):
1.05-1.38]. Age, level of education, marital status,
personal wealth, and physical exercise were also
potential factors influencing healthy aging (P<0.05).
More targeted interventions should be implemented to
improve healthy aging.

The number of elderly people aged 65 years and
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over in China was 176 million in 2019, accounting for
12.6% of the population (7). Aging is a multifaceted
process that affects physical, mental, and social
functions. Rowe and Kahn have proposed a conceptual
model of aging that describes aging as “usual” and
“successful” (2); however, the “successful” category has
been criticized due to potential stigmatization of the
“usual” category as unsuccessful aging (3), so the term
healthy aging is used in this paper. The Rowe and
Kahn concept of successful aging has been widely used
to measure healthy aging (4-5), and the specific
measurements for the 5 criteria [no major disease, no
disability, high cognitive function, high physical
function, and active engagement with life (6)] used in
this study are provided in Table 1.

HAELS was initiated in 2019 in 6 PLADs (Beijing,
Shandong, Jilin, Jiangxi, Ningxia, and Guangxi) and
collected high-quality information from representative
samples of elderly individuals aged 65 years and over to
evaluate and monitor the trends of healthy aging.
These 6 PLADs were selected based on economic
development level; 2 counties or city districts were
randomly sampled from each province or municipality,
respectively; 2 towns or street districts were sampled
from each county or city district, respectively, using
multistage stratified probability-proportional-to-size
(PPS) sampling; and within each town or street
district, 2 villages or communities, respectively, were
selected using the PPS sampling method. In the final
stage, within each village or community, 100
participants were randomly sampled from residents
aged 65 years and over with consideration of the
overall PLAD-based proportion of the 2 age groups
(aged 65-79 years and >80 years). Overall, HAELS
recruited 4,800 participants and had a final sample size
of 4,690 for a response rate of 97.7%.

County-level information for the participants was
also collected including the total population aged 65
years and over, the gross domestic product (GDP) per
capita, the of long-term care
insurance, the total number of villages/communities,
and the prevalence of communities that were deemed
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TABLE 1. Criteria used to define ‘healthy aging’ in the HAELS conducted in 6 PLADs of China in 2019.

Concept model of

Rowe and Kahn Definition

Measurements in this study

N No major chronic disease and no depression
No major disease

symptom
No disability No limitations in activities of daily living
ngh.cognmve Getting median or higher score using MMSE
function

High physical function

Active social
engagement

Reported involvement in those outdoor social
activity

High performance in the physical tests or reporting
no difficulty in moderate and high intense activities

None of the following chronic diseases: cancer, chronic lung
disease, heart disease, and stroke; 15-item geriatric depression
scale <5

Reporting no difficulty in performing activities of bathing,
dressing, toileting, indoor transferring, continence, and feeding

MMSE>26 scores

Time to complete 4 meter gait speed test: <4.75 seconds (in the
high tertile group); Time to complete the FTSST: <11.34
seconds (in the high tertile group); Performing moderate and
high intense physical activities every week

Reporting “joining in the social activities with friends or families
at least once per week in the last year,” “doing physical exercise
outdoors,” or “playing poker with friends” at least once per week

Abreviation: HAELS=Healthy aging evaluation longitudinal study; PLADs=Provincial-level administrative divisions; MMSE=Mini-mental state

examination; FTSST=Five time sit-to-stand test.

“healthy”. Healthy communities are part of the “China
Healthy Lifestyle for All” national campaign (7), which
promotes the construction of communities that have
clean environments, places for physical activity and
exercise, trails, “health huts”, and activities promoting
healthier lifestyles. The prevalence of healthy
community was defined as the proportion of healthy
communities/villages to the total number of
communities/villages in one county. The HAELS
study was approved by the ethics committee of Chinese
Center for Disease Control and Prevention, and all
participants (or proxies) provided written informed
consent.

Descriptive statistics were performed to show the
prevalence and 95% CI of healthy aging. The age-
adjusted prevalence and the corresponding 95% CI
were also calculated according to the proportion of the
two age groups among the elderly in the 6 PLADs.
Considering the hierarchical structure of the data and
the dichotomous nature of healthy aging, two-level
random intercept logistic regressions were applied
using the programs of PROC GLIMMIX and PROC
NLMIXED; the OR and 95% CI for healthy aging
were estimated. First, the null model was fit with no
independent variables included to determine whether
the data in this study was sufficient to assess the
random effect at the second level (county-level) or not;
then three models were further fit: model 1, only level
2 explanatory variables including residence, GDP per
capita, long-term care insurance, and prevalence of
healthy community in a county were included; in
model 2, level 2 explanatory variables and
sociodemographic (level 1 explanatory
variables) were included; and in model 3, lifestyles, as
level 1 explanatory variables, were further included. All
statistical analyses were performed with SAS (version

variables
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9.4, SAS Institute Inc., Cary, NC, US). P<0.05 was
considered statistically significant; all P values were
two-sided.

As shown in Table 2, the crude prevalence of healthy
aging was 16.9% among older people in the 6 PLADs,
and the age-adjusted prevalence was 15.8%. The age-
adjusted rate of “no major diseases”, “no disability”,
“high cognitive function”, “high physical function”,
and “active engagement with life” was 43.0%, 88.7%,
49.1%, 79.3%, and 69.0%, respectively.

The empty model showed there was significant
variation in the effect of healthy aging across counties
(P=0.04), and the intra-class correlation coefficient in
the null model was 7.5% (P=0.03), which meant the
random effect model that considering the effect of
clustering should be fit. As shown in Table 3, the
prevalence of healthy communities as a level-2
predictor was positively associated with healthy aging
with OR=1.20 (95% CI: 1.05-1.38), which meant
that odds of healthy aging would increase 20% per
10% increases in the prevalence of healthy
communities in a county-level region. Age was
negatively associated with healthy aging, while high
education level, being married, having high wealth,
and doing physical exercise were potential protective
factors of healthy aging (P<0.05).

DISCUSSION

This study demonstrated that the age-adjusted
prevalence of healthy aging was 15.8% among the
older people aged 65 years and over in 6 PLADs. The
proportion  of  healthy
county/district, as well as some demographic variables
and physical exercise were factors affecting healthy

aging.

communities in a
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TABLE 3. Multilevel logistic regression of healthy aging among elderly people aged 65 years and over (N'=4,690) in 6

PLADs' in China in 20195

China CDC Weekly

Variables

Model 1

Model 2

Model 3

County-level variables
Rural (ref.=urban)
GDP per capital (per 1,000 dollars)
Long-term care policy (ref.=no)
Prevalence of health community (per 10% increase)
Sociodemographic variables
Age (ref.=65-79 years)
Age>80 years
Sex (ref.=male)
Female
Education years (ref.=0)
1-6
>6
Marital status (ref.=other status)
Married
Living alone (ref.=no)
Yes
Wealth status (ref.=poor)
Good
Lifestyle variables
Smoke
Alcohol drinking
Tea

Physical exercise

0.55 (0.38,0.78) 1
1.00 (0.97, 1.03)
1.12(0.79, 1.59)
1.21 (1.09, 1.35)"

0.80 (0.55, 1.16)
0.90 (0.64,1.26)

117 (0.81, 1.71)
1.23 (1.10, 1.39)"
0.27(0.16, 0.45)1

0.83 (0.68, 0.99)"

3.90 (2.73,5.58) T
6.49 (4.43, 9.47)1

1.43(1.08, 1.90)"

1.16 (0.84, 1.59)

1.92 (1.52, 2.41)"

1.05 (0.68, 1.62)
0.95 (0.64, 1.41)

1.38(0.89, 2.13)
1.20 (1.05,1.38)"

0.29 (0.17, 0.48)"

0.85 (0.68, 1.06)

3.82 (2.66, 5.53)"
6.11 (4.13, 8.98)"

1.38 (1.04, 1.82)"
1.15 (0.83, 1.58)
1.75 (1.40, 2.22)"
0.96 (0.76, 1.19)
1.15 (0.91, 1.44)

1.01 (0.81, 1.25)
2.62 (2.11, 3.23)"

*

: N=Number of participants.
: PLADs=Provincial-Level Administrative Divisions.

§: Data was shown as odds ratio (95% confidence internal). The null model, with no independent variables included, was fit; results
assessed the random effect at level 2 (county/city-district level) and the three models were then fit. Model 1: only level 2 explanatory
variables, including residence, GDP per capita, and long-term healthcare insurance, were included. Model 2: level 2 explanatory variables
and sociodemographic variables (level 1) were included. Model 3: smoking, alcohol drinking, tea, and physical activities were further

included.
f: P<0.01.
™ P<0.05.

The prevalence found in this study was slightly
higher than the national prevalence reported by the
China Health and Retirement Longitudinal Study
(CHARLS) in China in 2011 (13.2%) (6), and further
analysis showed that the increase came mainly from the
dimensions  of physical function and social
engagement. The prevalence found in this study was
lower, however, than that of a comparable study
conducted in Singapore in 2013 (19.6%), and the
difference was most likely related to the higher
prevalence of ‘active engagement with life’ in Singapore
(8). However, the results of this study showed a higher
prevalence than the mean level of European countries
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(8.5%) from 2004 to 2007 (9). The discrepancy across
studies is also likely related to the inconsistent
measurements of components of healthy aging,
especially the dimension of “high physical function”
and “active engagement with life.” However, there is
currently no consensus on exactly what specific
measurements should be included in the construct of
healthy/successful aging.

In this study, the finding of negative association
between age and healthy aging was not unexpected.
Education was found to be positively associated with
healthy aging, which was consistent with recent studies
(6,10). Those with higher levels of education may
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possess greater knowledge and skills that enable them
to have good lifestyles, participate in their
communities, and avoid chronic diseases. Good wealth
status was found to be one potential protective factor
of healthy aging, which has been reflected in previous
studies (4,8), and it is possible that older people with
good wealth status can more easily access healthcare
resources. Physical exercise was found to be positively
associated with healthy aging, which was consistent
with previous studies (7).

This study also found that the prevalence of healthy
community was positively related with healthy aging,
which was supported by a previous study that
suggested that older adults living in communities with
proper health-related infrastructure had higher odds of
experiencing healthy aging (4). Constructing healthy
communities that have health-promoting elements in
the community could be beneficial to healthy aging,
and environmental resources were also shown to be an
important factor in explaining inequality in healthy
aging (12).

The findings are subject to some limitations. First,
causal association cannot be established because this
data was cross-sectional. Second, elderly aged 80 and
over were less sampled in this study, considering the
proportion of this age group in the 6 PLADs.
However, the prevalence was age-adjusted to address
this challenge. Third, some variables, including genetic
factors and interaction effect between variables, were
not included in the model.

These findings have important public health
implications. They showed that more targeted actions,
including county-level as well as individual-level
interventions, should be taken to improve healthy
aging.
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