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Abstract

Background: Although socioeconomic support is recommended for frailty
management, its association with the prognosis of frailty is unclear.
Methods: Using data from participants aged =65 years in the Chinese
Longitudinal Healthy Longevity Survey (2008-2018), the associations between
socioeconomic support (source of income, medical insurance, community
support, living status), onset of prefrailty/frailty, and worsening of prefrailty,
were analyzed using multinominal logistic regression models. The associations
between self-reported low quality of life (QoL) and reversion of prefrailty/
frailty were analyzed using multivariate logistic regression models. Associa-
tions with mortality risk were analyzed using Cox proportional hazard
regression models.

Results: A total of 13,859 participants (mean age: 85.8 + 11.1 years) containing
2056 centenarians were included. Financial dependence was a risk factor for low
QoL among prefrail/frail individuals, but not among robust individuals. Having
commercial or other insurance, and receiving social support from the community
were protective factors for low QoL among prefrail/frail individuals and for the
worsening of prefrailty. Continuing to work was a risk factor for low QoL, but a
protective factor for worsening of prefrailty. A negative association between
continuing to work and mortality existed in prefrail individuals aged <85 years
and >85 years. Living alone was a risk factor for low QoL, but was not
significantly associated with frailty prognosis.

Conclusions: Prefrail and frail individuals were vulnerable to changes in
socioeconomic support and more sensitive to it compared with robust
individuals. Preferential policies regarding financial support, social support,
and medical insurance should be developed for individuals with frailty.

Abbreviations: 95% CI, 95% confidence interval; CLHLS, Chinese Longitudinal Healthy Longevity Survey; HR, hazard ratio; ICFSR, International
Conference of Frailty and Sarcopenia Research; IQR, interquartile range; NRCMS, New Rural Cooperative Medical Scheme; OR, odds ratio; QoL,
quality of life; RRR, relative risk ratio; UBMI, Urban Basic Medical Insurance.
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1 | INTRODUCTION

Frailty is recognized as having a major impact on healthy
longevity worldwide. The prevalence of frailty continues
to increase in parallel with the expansion of the aging
population [1-3]. Previous studies reported that the
amount of healthcare resources required by frail in-
dividuals is significantly greater than that required by
robust individuals [2-6]. The reciprocal causation
between frailty and various health conditions, such as
multimorbidity and cognitive decline, aggravates the
complexity of frailty management [3]. Efficient collabo-
ration between families, communities, and wider society,
and the optimized allocation of socioeconomic resources,
are needed to support the management of frailty.

In recent years, increasing attention has been paid to
socioeconomic support for frailty management [7-10].
Although the International Conference of Frailty and
Sarcopenia Research (ICFSR) strongly recommended that
all individuals with frailty should be offered social support,
they also reported that the impacts of socioeconomic support
on the outcomes of frail elderly individuals, such as life
satisfaction and prognosis of frailty, were unclear [11]. The
guidelines of integrated care for older people established by
the World Health Organization strongly recommended the
establishment of a community and homecare-dominated,
public and private nursing home-supplemented system for
improving the care of older adults [12, 13]. The community
and homecare-dominated strategy clearly illustrated the
importance of community support and living status (alone or
not) for daily care of the older population. The importance of
evaluating the social and medical care needs of older adults
with or without frailty has also been highlighted [12, 13].
Overall, it is important to investigate the association between
socioeconomic support, quality of life (QoL) and the
prognosis of frailty. Such research could provide useful
evidence for developing clinical guidelines of frailty manage-
ment and the optimized allocation of socioeconomic
resources to cope with the challenges faced by aging
societies.

community support, delayed retirement, financial dependence, life satisfaction, progression

Thus, on the basis of a nationally representative cohort
study of the older Chinese population with a 10-year follow-
up period, using observational data of socioeconomic support
and health, the present study explored the association
between the main elements of socioeconomic support and
self-reported QoL, the transition of frailty, and mortality
among individuals with and without frailty.

2 | METHODS

2.1 | Population

The Chinese Longitudinal Healthy Longevity Survey
(CLHLS) is a nationally representative cohort study
designed to investigate the determinants of healthy
longevity in China [14, 15]. The CLHLS adopted a
targeted random-sample design, and recruited centenar-
ians, nonagenarians, octogenarians, and younger resi-
dents living in the same region. Information including
demographics, socioeconomic status, health status, and
QoL was collected using structured questionnaires.
Details of the CLHLS have been reported elsewhere
[3, 16].

The present study was conducted on the basis of the
2008 cohort, including data from interviews conducted in
2008, 2011, 2014 and 2018. A total of 16,954 participants
were recruited at baseline (2008). Participants aged <65
years (n =385) and those for whom frailty-related data
were absent in the 2008 interview (n=2710) were
excluded from the present analyses. Individuals excluded
because of the absence of frailty-related data were
significantly older, with worse socioeconomic support
and higher rates of low QoL (Table S1). Ultimately,
13,859 participants were eligible for inclusion in the
present study (Figure 1). Information regarding the
capacity for communication among centenarians was
collected using a standard post-interview questionnaire
completed by the interviewer. These data are shown in
Table S2.
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FIGURE 1 Flow chart of the present study.

The CLHLS was approved by the Research Ethics
Committee of Peking University (IRB00001052-13074).
All participants provided written informed consent.

2.2 | Variables

Levels of education were categorized into illiteracy,
primary school, and middle school or above. Residence
was recorded as urban or rural. Multimorbidity was
defined as the self-reported concurrent presence of three
or more chronic conditions including hypertension,
diabetes, heart disease, cerebrovascular disease, chronic
pulmonary disease, eye disease, cancer, Parkinson's
disease, dementia, mental illness, arthritis, gastrointestinal
ulcer, hepatitis, and other conditions [3, 5, 17].

2.3 | Socioeconomic support

Source of income was defined as the participants’ main
source of economic resources, and was recorded as
pension, continuing to work, dependence on immediate
family members (spouse, child, or grandchild), and
dependence on others or subsidies (relatives, friends,
subsidies from government). Medical insurance was
recorded as Urban Basic Medical Insurance (UBMI;
including Urban Employee Basic Medical Insurance and
Urban Resident Basic Medical Insurance), the New Rural
Cooperative Medical Scheme (NRCMS), commercial insur-
ance, and other insurance [18]. Community support was
recorded as daily care (living care, shopping, home
delivery), social support (spending time together, entertain-
ment, social activities), legal needs (legal aid, mediation of
disputes), daily care, social support, and all of the above.
Living alone was recorded as a binary variable (Yes/No) by

asking the question “Who do you live with? Family
member, living alone, or living in a nursing home?”.

2.4 | Identification of frailty

Frailty was defined using the modified Fried criteria
[3, 5, 19]. Domains of frailty were defined as exhaustion
(answered “always,” “often,” or “sometimes,” to “I felt
old and useless” or “I felt everything I did was an
effort”), weight loss (body mass index <18.5kg/m?),
weakness (inability to lift a bag weighing 5kg),
low mobility (inability to walk for 1 km) and inactivity
(performing the following activities <1 time/week:
housework, outside activity, gardening, keeping a pet,
raising domestic animals, playing cards or mah-jong,
and social activity) [5, 20-22]. Participants meeting >3
domains were defined as frail, those meeting 1-2
domains were defined as pre-frail, and those meeting
none of the domains were defined as robust.

2.5 | Outcomes

Self-reported QoL at baseline (2008) was recorded by
asking “what do you think about your life?” [23, 24].
Participants who answered “fair”, “bad,” or “very bad”
were classified as having low QoL.

Participants with data regarding frailty in 2011, 2014,
and 2018 were included in the analyses of the transition of
frailty. The transition of frailty was defined as persistent
status or altered status during follow-up in reference to
frailty status at the first interview, as follows: (1) persistent
robust status from baseline to the end-point; (2) onset of
prefrailty or frailty during the follow-up period; (3)
progression from prefrailty to frailty during the follow-up
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period; (4) persistent prefrail/frail status from the baseline
to the end-point; (5) reversion from prefrail to robust or
reversion from frail to prefrail/robust.

All-cause mortality was recorded. The follow-up duration
was 55 months (interquartile range [IQR]: 25-95 months).

2.6 | Statistics

Characteristics and outcomes of the study population
were presented by the status of frailty at baseline and
compared using one-way analysis of variance and chi
square tests. The proportions of participants with
different types of medical insurance under different
sources of income were described by frailty status.

The association between socioeconomic support and the
odds of self-reported low QoL for each frailty status were
analyzed with multivariate logistic regression models using
baseline data for socioeconomic support and QoL. Covariates
including age, sex, education, residence (urban/rural), and
multimorbidity were adjusted. Odds ratios (ORs) with 95%
confidence intervals (CIs) were calculated.

Among the population with persistent robust status (as a
reference), showing the onset of pre-frailty/frailty and
worsening of pre-frailty to frailty, the association between
socioeconomic support and the risk of onset of prefrailty/
frailty, as well as the risk of worsening of prefrailty were
analyzed using multinominal logistic regression models,
using individuals with persistent robust status as a reference.
The adjusted covariates were the same as those mentioned
above. The results were presented as relative risk ratios
(RRRs) with 95% CIs. Among the population with persistent
pre-frailty/persistent frailty status (as a reference) and those
with reversion from pre-frail to robust status, or frail
to pre-frail/robust status, the association between socio-
economic support and the probability of reversion of prefrail/
frail status were analyzed using multivariate logistic regres-
sion models. The adjusted covariates were the same as those
mentioned above. ORs with 95% ClIs were calculated.

Cox proportional hazards regression models were
adopted to evaluate the association between socio-
economic support and the risk of mortality stratified by
frailty status. Baseline data of socioeconomic support
were used in the analyses. Results were presented as
hazard ratios (HRs) with 95% CI. Considering the
influence of age on the association between socio-
economic status and survival, age-stratified analyses
(<85 years and >85 years) were performed for each
frailty status.

All analyses were two-tailed and the level of statistical
significance was set at p < 0.05. Stata version 16.0 (Stata
Corp LP, College Station, TX, USA) was used for all
statistical analyses.

3 | RESULTS

3.1 | Population characteristics

A flow chart of the present study design is shown in
Figure 1. A total of 13,859 adults (85.8 + 11.1 years) were
recruited, including 2056 (14.8%) centenarians, 3690
(26.6%) nonagenarians, and 3933 (28.4%) octogenarians.
Among them, 2715 (19.6%) individuals were categorized
as robust, 7497 (54.1%) were prefrail, and 3647 (26.3%)
were frail. Rates of financial dependence increased with
the severity of frailty. A total of 51.7% of the robust
population, 72.4% of the prefrail population and 88.0% of
the frail population lived on financial support from their
immediate family, or others, or subsidy. A total of 16.0%
of the robust population and 10.8% of the prefrail
population still worked for living (Table 1). The
demographic characteristics of centenarians are shown
in Table S3.

Irrespective of frailty status, the highest rates of having
UBMI (52.3% to 69.9%) were observed among participants
that drew a pension. The highest rates of having NCRMS
(63.1% to 82.2%) were observed among individuals who were
financially dependent on their immediate family members.
The highest rates of having commercial insurance or
subsidies in robust individuals were among those drawing
a pension, whereas the highest proportions in prefrail and
frail individuals were among those who were financially
dependent on their immediate family members (Table S4).

3.2 | Socioeconomic support and
self-reported low QoL

A total of 5642 (40.8%) individuals reported low QoL at
baseline (Table 1). Financial dependence (depending on
immediate family members, or others, or subsidies) was
significantly associated with increased odds of low QoL
among the population with prefrailty or frailty, but not
among the robust population. Continuing to work and
living alone showed a significant association with
increased odds of low QoL, irrespective of frailty status.
Having commercial or other insurance and receiving
social support from the community were associated with
decreased odds of low QoL among prefrail and frail
individuals, but not among robust individuals (Figure 2).

3.3 | Socioeconomic support
and transition of frailty

The results revealed that 1121 (61.9%) robust participants
developed prefrailty or frailty, and 722 (17.9%) prefrail
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TABLE 1 Demographic characteristics and prognosis of frailty, by frailty status at baseline.

Characteristics
In total (%)
Age (mean + SD)
Sex, n (%)
Male
Female
Education, n (%)
Tlliteracy
Primary school
Middle school or above
Residence, n (%)
Urban
Rural
Multimorbidity, n (%)
1-2 diseases
>3 diseases
Source of income, n (%)
Pension
Continuing to work
Immediate family
Others or subsidy
Medical insurance, n (%)
UBMI
NRCMS
Commercial or others
None
Community Support, n (%)
Daily care
Socializing
Legal needs
Daily care & socializing
All above
Don't know or none
Live alone, n (%)
Low QoL, n (%)
Transition of frailty’, n (%)
Persistent robustness
Onset of prefrailty or frailty
Progress from prefrailty to frailty
Reverse to robustness or prefrailty

Persistent prefrailty/frailty

Overall
13,859 (100.0)
85.8+11.1

6252 (45.1)
7607 (54.9)

8279 (59.7)
4082 (29.5)
1498 (10.8)

5648 (40.8)
8211 (59.3)

5984 (46.4)
1036 (8.0)

2551 (18.4)
1271 (9.2)

8404 (60.6)
1633 (11.8)

3071 (22.2)
6584 (47.5)
535 (3.9)

3669 (26.5)

532 (3.9)
661 (4.8)
1868 (13.5)
339 (2.5)
525 (3.8)
9895 (71.6)
2304 (16.6)
5642 (40.8)

Robust
2715 (19.6)
79.2+10.0

1538 (56.7)
1177 (43.4)

1110 (40.9)
1081 (39.8)
524 (19.3)

1295 (47.7)
1420 (52.3)

1165 (45.1)
178 (6.9)

877 (32.3)
434 (16.0)
1202 (44.3)
202 (7.4)

940 (34.6)
1087 (40.0)
123 (4.5)
565 (20.8)

95 (3.5)
176 (6.5)
357 (13.2)
68 (2.5)
120 (4.4)
1887 (69.8)
400 (14.7)
784 (28.9)

364 (20.1)
1121 (61.9)

$EALTH CARE SCIENCE———

Prefrailty Frailty P value
7497 (54.1) 3647 (26.3)
84.2 +10.5 93.8 +8.2

<0.001
3593 (47.9) 1121 (30.7)
3904 (52.1) 2526 (69.3)

<0.001
4421 (59.0) 2748 (75.4)
2311 (30.8) 690 (18.9)
765 (10.2) 209 (5.7)

<0.001
2814 (37.5) 1539 (42.2)
4683 (62.5) 2108 (57.8)

<0.001
3181 (45.6) 1638 (48.9)
522 (7.5) 336 (10.0)

<0.001
1260 (16.8) 414 (11.4)
813 (10.8) 24 (0.7)
4625 (61.7) 2577 (70.7)
799 (10.7) 632 (17.3)

<0.001
1513 (20.2) 618 (17.0)
3827 (51.1) 1670 (45.8)
245 (3.3) 167 (4.6)
1912 (25.5) 1192 (32.7)

<0.001
272 (3.6) 165 (4.5)
326 (4.4) 159 (4.4)
1082 (14.5) 429 (11.8)
175 (2.3) 96 (2.6)
272 (3.6) 133 (3.7)
5349 (71.6) 2659 (73.0)
1461 (19.5) 443 (12.2) <0.001
3256 (43.5) 1602 (44.0) <0.001
722 (17.9) -
897 (22.2) 387 (46.2)
1754 (43.5) 417 (49.8)

(Continues)
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TABLE 1 (Continued)

Characteristics Overall
Mortality, n (%) 7632 (65.7)
Follow-up duration (month, median 55 (25, 95)

[quartile])

Robust Prefrailty Frailty P value
1042 (45.5) 3957 (62.0) 2633 (89.3) <0.001
71 (42, 118) 65 (30, 106) 28 (14, 54) <0.001

Abbreviations: NRCMS, New Rural Cooperative Medical Scheme; QoL, quality of life; UBMI, Urban Basic Medical Insurance.
Note: *Rates of transition of frailty were calculated among the population having frailty data during the interviews in 2011, 2014, and 2018. The numbers of
individuals with frailty data during follow-up were as follows: robust 1812, prefrail 4035, frail 837.

participants progressed to frailty during the follow-up
period (Table 1).

Having UBMI was significantly associated with a
reduced risk of the onset of prefrailty/frailty. Continuing
to work, having UBMI, having commercial or other
insurance and receiving socializing support from the
community were significantly associated with a reduced
risk of worsening prefrailty. Financial dependence on
immediate family members was associated with an
increased risk of worsening of prefrailty (Figure 3a-b).

The results revealed that 897 (22.2%) participants with
prefrailty and 387 (46.2%) participants with frailty reverted to
robust or prefrail status during the follow-up period
(Table 1). Continuing to work was significantly associated
with a reduced probability of reversion of prefrailty/frailty.
No significant relationships were observed among other
socioeconomic support factors and the probability of
reversion of prefrailty/frailty (Figure 3c).

3.4 | Socioeconomic support
and mortality

In total, 1042 (45.5%) robust participants, 3957 (62.0%)
prefrail participants, and 2633 (89.3%) frail participants
died during the follow-up period (Table 1). Among the
prefrail population, continuing to work and having
NRCMS were significantly associated with the reduced
risk of mortality, while financial dependence on imme-
diate family members was associated with an increased
risk of mortality. No similar results were found among
the robust and frail populations (Figure 4).

A significant association between continuing to work
and the reduced risk of mortality in the prefrail
population existed among individuals aged <85 years
and those aged >85 years. Similar results were observed
among the robust population aged <85 years. The
significant association between financial dependence
and the increased risk of mortality were observed in
the robust population aged >85 years and in the prefrail
population aged >85 years. Living alone was a risk
predictor of mortality among the robust population
younger than 85 years, but was associated with a reduced

risk of mortality among the prefrail population aged >85
years (Table S5).

4 | DISCUSSION
In a large cohort of the older Chinese population, the present
study provided evidence regarding the relationship between
socioeconomic support and the prognosis of frailty. These
findings may be valuable for policy makers and the
development of clinical guidelines. The results revealed a
negative association between having medical insurance and
an increased risk of low QoL and progression of frailty, as
well as a positive association between financial dependence
and an increased risk of low QoL and progression of frailty,
in prefrail and frail individuals. This pattern may be partially
explained by the increased medical needs of these popula-
tions. Notably, continuing to work for living at an advanced
age was a risk factor for low QoL, but was a protective factor
for the worsening of prefrailty and survival. Living alone was
a risk factor for low QoL but had a nonsignificant association
with the prognosis of frailty. Social support from the
community was a protective factor for QoL and the
progression of frailty among the prefrail/frail population.
Financial dependence of the older adults is an
important issue that significantly impacts self-reported
QoL and the prognosis of frailty. In the current study
population (mean age: 85 years), only 32.3% of robust
participants, 16.8% of prefrail participants, and 11.4% of
frail participants lived on a pension without any financial
dependence on other individuals. Generally, levels of
pension are calculated on the basis of the levels of salary
and types of occupation. The financial security associated
with high-income occupations translated into larger
pensions and influenced the QoL of elderly individuals.
Consistent with the present results, Dugravot et al.
provided evidence from France reporting that the
financial protection of health of individuals with
higher-income occupations at age 50 years was associ-
ated with a reduced risk of frailty in advanced age [7].
Irrespective of the differences in social and financial
environments between countries, financial security has a
substantial impact on healthy aging. More than half of



HEALTH CARE SCIENCE

$4EALTH CARE SCIENCE—

a Robust No. Adjusted OR P value |:| Source of Income

Source of Income

Pension 841 Ref. Ref. I:l Medical Insurance
Continuing to Work —— 409 1.66(1.20,2.30) 0.002 [ community Support
Immediate Family 1130 1.20(0.91, 1.59) 0.204
Others or Subsidy 192 1.45(0.98,2.14) 0.060 [] Living Alone
Medical Insurance
None 532 Ref. Ref.
UBMI —0— 911 1.47(1.12,1.93) 0.006
NCRMI 1018  1.04(0.81,1.33) 0.747
Cl or Others 111 1.10(0.68, 1.77) 0.706
Community Support
None 1806 Ref. Ref.
Daily Care 89  0.72(0.44,1.19) 0.205
Socializing 165  0.84(0.58,1.21) 0.341
Legal Needs 330 0.80(0.60, 1.05) 0.104
Daily Care & Socializing 67 0.86(0.50, 1.50) 0.597
All Above 115  0.68(0.43,1.07) 0.396
Living Alone
No 2184 Ref. Ref.
Yes 00— 388  1.40(1.10,1.77) 0.006
o 1 2 3 4
OR (95% CI)
b Prefrailty No. Adjusted OR Pvalue
Source of Income J]
Pension 1188 Ref. Ref.
Continuing to Work —O— 755 2.17(1.72,2.73) <0.001
Immediate Family o 4287 1.55(1.29, 1.87) <0.001
Others or Subsidy —0— 720  1.96(1.56, 2.45) <0.001
Medical Insurance
None Ii:H 1763 Ref. Ref.
UBMI 1432 1.14(0.96, 1.35) 0.133
NCRMI O 3530 0.92(0.82,1.04) 0.178
Cl or Others HH 225 0.57(0.42,0.78) <0.001
Community Support
None 5004 Ref. Ref.
Daily Care 236  0.92(0.70,1.20) 0.559
Socializing HIH| 302 0.75(0.58, 0.96) 0.022
Legal Needs 996 1.00(0.87,1.15) 0.995
Daily Care & Socializing 160  0.84(0.60, 1.17) 0.296
All Above 252 0.93(0.71,1.21) 0.582
Living Alone
No 5603 Ref. Ref.
Yes HH 1347 1.64(1.45,1.85) <0.001
o 1 2 3 a4
OR (95% CI)
c Frailty No. Adjusted OR Pvalue
Source of Income
Pension 389 Ref. Ref.
Continuing to Work [ 1 22 3.12(1.15,8.47) 0.026
Immediate Family 2356 1.39(1.03,1.88) 0.031
Others or Subsidy —0— 567 1.71(1.23,2.37) 0.001
Medical Insurance
None 1067 Ref. Ref.
UBMI 574  1.10(0.85, 1.43) 0.449
NCRMI IH 1529  0.73(0.62, 0.86) <0.001
Cl or Others HIH 164  0.66(0.46, 0.94) 0.021
Community Support
None 2446 Ref. Ref.
— DailyCare g — 134 ——2.06(1.43,2.96) <0.001— == ="
Socializing HOH 148  0.62(0.43,0.90) 0.012
Legal Needs 393 0.87(0.70,1.09) 0.241
Daily Care & Socializing 89  1.16(0.74,1.81) 0.523
All Above —a— 124  1.71(1.18,2.47) 0.005
Living Alone
No 2930 Ref. Ref.
Yes —0— 404  1.84(1.48,2.29) <0.001
o 1 2 3
OR (95% Cl)

FIGURE 2 Association between socioeconomic support and the odds of low QoL at baseline, stratified by frailty status. Adjusted for age,
sex, education, residence (urban/rural), and multimorbidity. (a) Robust population; (b) Prefrail population; (c) Frail population. CI,
commercial insurance; NRCMS, New Rural Cooperative Medical Scheme; QoL, quality of life; UBMI, Urban Basic Medical Insurance.
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a Onset of Prefrailty/Frailty
vs. Persistent Robustness
No.
Source of Income
Pension 526
Continuing to Work 285
Immediate Family 1084
Others or Subsidy 174
Medical Insurance
None 449
uBMmI HH 586
NCRMI Hi— 953
Cl or Others HI— 81
Community Support
None 1512
Daily Care I—g—i 72
Socializing HI— 94
Legal Needs HIHH 261
Daily Care & ializi 5 45
All Above — 0 85
Living Alone
No 1738
Yes biﬂ—( 331
T T T T 1
[} 1 2 3 4
RRR (95% CI)
b Progression from Prefrailty to Frailty
vs. Persistent Robustness
No.
Source of Income lL
Pension 526
Continuing to Work  HI— 285
Immediate Family — 1084
Others or Subsidy — 174
Medical Insurance
None 449
uBmi  HIH 586
NCRMI 953
Clor Others HI— 81
Community Support
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the current study population were financially dependent
on their immediate family members. The significant
correlation between financial dependence and low QoL
suggests that financial dependence has adverse impacts
on life satisfaction. In China, efforts and shortcomings in
equalizing financial protection could provide a reference
for other developing countries. The Chinese government
issued over 30 national policies during the past decade to
modify the pension and subsidy schemes [12]. As of
October 2021, more than half of China's provincial-level
regions had raised the payment standard of the old-age
pension covering over 72 million elderly individuals in
urban and rural areas [25]. However, implementing a
unified level of subsidy or an identical subsidy calcula-
tion scheme for all older adults is suboptimal, particu-
larly for cash-strapped local governments. For example,
Guanggxi is the province with the densest population of
oldest-old individuals in China, but is ranked 19th of
31 provinces in China for gross domestic product.
Considering the different associations between financial
support and outcomes in populations with or without
frailty, individualized financial support in accordance
with frailty status may be more feasible and cost-efficient
to implement in developing regions like Guangxi
Province.

The opposite trends of associations between continu-
ing to work, self-reported QoL, and the prognosis of
frailty in the older adults should be noted. The positive
association between continuing to work and low QoL
was consistent with a previous study reporting that
retirement can significantly improve the happiness of
elderly individuals [26]. Continuing to work at an
advanced age is likely to be stressful, potentially resulting
in low QoL. However, it should be emphasized that
continuing to work was significantly associated with
better survival. Frailty is characterized as a deficit in
physical function, manifested as inactivity, low mobility,
and weakness [1, 4, 11]. The ICFSR guidelines recom-
mended multicomponent physical activity programs as
first-line therapy for frailty [11]. Although there are
substantial differences between performing work and
performing physical training, engaging in work typically
increases physical and cognitive activity and social
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interaction. Micken et al. reported faster memory decline
after retirement using data from the Survey of Health,
Aging, and Retirement in Europe [27]. Dave et al
reported a 5%-16% increase in difficulties associated with
mobility and daily activities and a 5%-6% increase in
illness conditions over an average postretirement period
of 6 years [28]. Bozio et al. reported that no significant
increase of mortality was found with delayed retirement
[29]. In accord with the adage “use it or lose it,”
continuing to work may be helpful for maintaining
physical and cognitive functions against the functional
deterioration that occurs with aging. A similar phenom-
enon may partially explain the present results regarding
living alone. Living alone was found to be more likely to
expose individuals to social isolation compared with
living with others, potentially causing an increased risk
of unsatisfactory QoL. This is consistent with results
of a previous systematic review reporting living alone as
a risk factor for depression, particularly in studies with a
cross-sectional design [30]. Meanwhile, a previous meta-
analysis reported that living alone was positively
associated with an increased risk of frailty in a cross-
sectional study, but not in a longitudinal study [31]. This
finding is consistent with the present results. Living
alone forces older adults to care for themselves in daily
life, which often involves an increase in physical and
cognitive activity. This could potentially explain the lack
of a significant association between living alone and the
prognosis of frailty. The improvement of delayed retire-
ment policy is an important issue faced by many
countriesg [32, 33]. The present results suggest that
prefrailty should not be an exclusive criterion for delayed
retirement. However, given concerns about accumulated
physical strain, which may explain why continuing to
work was a risk factor for the persistence of prefrailty/
frailty in the present study, occupations targeted for
delayed retirement should be carefully selected.

Health insurance is correlated to financial support
and health. In the present study, the results revealed a
negative association between commercial or other
insurance and an increased risk of low QoL among
prefrail/frail individuals, but not among robust in-
dividuals. In China, social basic medical insurance is

FIGURE 3 Association between socioeconomic support and transition of frailty. (a) Association between socioeconomic support and

the risk of onset of prefrailty/frailty. Multinominal logistic regression models, onset of prefrailty/frailty in reference to individuals with

persistent robust status. (b) Association between socioeconomic support and the risk of worsening of prefrailty. Multinominal logistic

regression models, worsening of prefrailty in reference to individuals with persistent robust status. Age, sex, education, residence

(urban/rural), and multimorbidity were adjusted as confounders. (c) Association between socioeconomic support and the probability of

reversion of prefrailty/frailty, in reference to individuals with persistent pre-frail/frail status. Logistic regression models, age, sex, education,

residence (urban/rural) and multimorbidity were adjusted as confounders. CI, commercial insurance; NRCMS, New Rural Cooperative
Medical Scheme; QoL, quality of life; RRR, relative risk ratio; UBMI, Urban Basic Medical Insurance.
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FIGURE 4 Association between socioeconomic support and the risk of mortality, stratified by frailty status. Adjusted for age, sex,
education, residence (urban/rural) and multimorbidity. (a) Robust population; (b) Prefrail population; (c) Frail population. CI, commercial
insurance; NRCMS, New Rural Cooperative Medical Scheme; QoL, quality of life; UBMI, Urban Basic Medical Insurance.
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the predominant health insurance scheme with the
coverage rate of 100% [18]. Generally, individuals pay
for commercial insurance to supplement social insur-
ance, and those with catastrophic medical expenditure
and/or those who are living at or below the poverty
line are subsidized. Among those with commercial
insurance and those receiving subsidies in the present
study, 25.2% of robust individuals, 46.5% of prefrail
individuals, and 59.9% of frail individuals were
financially dependent on their immediate family
members. High rates of commercial insurance or
subsidy were associated with increased demands of
reimbursement and subsidization with the progression
of frailty, indicating that the current social insurance
system is unsatisfactory for frail older individuals. It
should be noted that the present results showed an
association between Chinese social health insurance
and healthy aging. Thus, these results might not be
reproduced in other societies with different health
insurance schemes. Although health insurance
schemes differ between countries, the increased medi-
cal and reimbursement demands of frail populations
are substantial. Preferential policies for reimbursement
in accord with frailty status should be developed.

Support from the community is an important
factor in frailty management [10]. Empirical evidence
indicates that care in daily living is the most essential
type of support for elderly individuals. However, the
present results indicated that social support, rather
than daily care, was associated with a reduced risk
of low QoL and worsening of prefrailty. Because an
observational study design was used, the present study
was not able to confirm the effectiveness of community
support for improving QoL and the transition of frailty.
However, previous randomized controlled trials con-
ducted in Austria reported that home-based volunteer-
administered social support alone (getting out, having
a cha-t, or sharing interests) could effectively improve
QoL and frailty status [10, 34]. Taken together, these
findings suggest that enhancement of social contact in
the community may be beneficial for the management of
frailty. For low-income regions, social support could be
developed preferentially if socioeconomic resources are
insufficient to establish a comprehensive community
support system.

The present study involved several limitations.
First, because of the nature of the observational study
design, the present study was exploratory, and causal
conclusions could not be drawn. Second, the status of
frailty during the follow-up period was assessed in
interviews, and the exact dates of frailty transitions
were unavailable. Third, although the study had a large
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sample size of oldest-old individuals, the frequency of
data for some items in specific categories was low.
Fourth, the CLHLS integrated data from the Urban
Employee Basic Medical Insurance and Urban Resi-
dent Basic Medical Insurance as UBMI, although the
target populations and reimbursement policies of these
schemes are different. Fifth, because of the relatively
high rate of low QoL (40.8%), the association between
socioeconomic support and odds of low QoL may have
been overestimated. Finally, the possibility of residual
confounding cannot be ruled out.

5 | CONCLUSION

Pre-frail and frail elderly individuals were found to be
more vulnerable to changes of socioeconomic support
compared with robust individuals, possibly because of
their greater medical demands. Preferential policies for
financial support, medical insurance, and community
support are needed to improve self-reported QoL and the
prognosis of frailty.
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