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Purpose: Population ageing is posing an unprecedented challenge globally, necessitating
a better understanding of modifiable factors and underlying pathways that could contribute to
health and longevity in older age. We thus aim to investigate how the modifiable social
support (and its various sources) is related to mortality among older adults, as well as
whether and to what extent geriatric frailty plays a role in mediating the relationship.
Methods: We included 11,934 community-dwelling adults (>65) from four waves of the
Chinese Longitudinal Healthy Longevity Survey (2008-2018). Frailty was constructed by 44
health deficits, following a validated frailty index scale. Social support was measured using
a sum score of three dimensions (family support, social service and social security) with 22
items. The outcome was all-cause mortality. Multivariate logistic or linear regression models
were employed when appropriate to assess the associations among social support, frailty and
mortality. Mediation analysis was applied to examine the role of frailty underlying the
pathway between social support and mortality risk.

Results: A higher sum score of social support at baseline reduced mortality risk during the
10-year follow-up period (AOR=0.947, 95% CI=0.917~0.977). Amongst three sources of
social support, family support and social security availability showed significantly protective
effect against mortality, while social service revealed only non-significant effect. A higher
level in the overall social support (B=—0.066, 95% CI=—0.113~-0.020) or family support (B=
—0.121, 95% CI=-0.202~-0.039) was also significantly associated with decreased frailty.
Meanwhile, frailty partially mediated the relationship of mortality with the overall social
support and family support, where the proportion of mediation equaled to 17.1% and 20.5%,
respectively.

Conclusion: Social support could be associated with reduced risks for frailty and mortality,
and such protective influences are especially manifested in its family support component
among Chinese older adults. Frailty functions as potential mediator underlying the associa-
tion of mortality with social support and family support. Our findings indicate the importance
of social support as an integral part of geriatric care and underline the potential benefits of
frailty assessment and intervention.
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Introduction

China is currently experiencing rapid population aging, accompanied by reduction
in traditional family size and transition in dominant family structure from multi-
generational households to nuclear families." Such a situation brings about porten-
tous challenges to the society in maintaining autonomy and well-being of older
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persons, and underscores the urgency to examine social
support as a potentially important approach for improving
healthy aging.*”

Social support is a multidimensional concept that gen-
erally includes the support accessible to an individual
through social ties to other individuals, groups, and the
larger community.* The protective effect of social support
against mortality in older adults has been commonly
observed in numerous empirical studies.”® Nevertheless,
social support is a rather complex indicator including sup-
port from various sources in and outside the family
(mainly families, communities and social institutions),”'°
wherein different types of social support are expected to
introduce distinct impact per se. For instance, China as
a traditionally family-centered country may rely substan-
tially on family-based support, while western countries
with relatively abundant social welfare may be more likely
to count on public support.'®'? However, to date, there are
few studies distinguishing different sources of social sup-
port. Existing evidence often used a composite social sup-
port index®® or assessed only one particular type without
reciprocal comparisons.'® It is thus warranted to further
investigate how various sources of social support could
impact on health outcomes in Chinese context.

Although plenty of evidence has documented the
important role of social support in reducing mortality in
later life, the possible mechanism remains to be elucidated.
Frailty, defined as a multidimensional measure of vulner-
ability assessing the generalized decline of individuals and
a good proxy for biological aging,'*'> has been increas-
ingly recognized in gerontological research and literature
as a strong predictor for detrimental health outcomes
including mortality.'®° Moreover, a growing body of
research proposed that frailty syndrome could be aggra-
vated due to lack of social support, even though such
evidence was currently concentrated in developed coun-
tries. For instance, presence of social support was pre-
viously found to be linked to reduced frailty in
Germany,”' Austrian,”® and Korean®® populations. The
aforementioned evidence shed light on the possibility of
frailty involved in the pathway between social support and
mortality, and it is thus of interest to test whether frailty
plays a mediating role.

Therefore, the scope of this study is to analyze how
social support is related to frailty and survival among
Chinese older adults using large-scale nationwide data,
with additional focus on disentangling specific impact
from various sources of social support in the Asian

context. We further test the mediating role of frailty in
the process whereby social support is associated with
morality.

Materials and Methods
Data and Sample

This study utilized four waves of data across a span of 10
years (2008—2018) from the Chinese Longitudinal Healthy
Longevity Survey (CLHLS). Brieflyy, CLHLS is an
ongoing nationwide cohort of older adults in China
aimed at understanding the determinants for health long-
evity. CLHLS wused structured questionnaires to collect
data
demographic characteristics, social and behavioral risk

individual-level concerning  personal  socio-
factors, and a myriad of physical, psychological and
social-related conditions. The participants were sampled
following a stratified probability sampling approach from
a randomly selected half of the counties and cities in 22
out of China’s 31 provinces. Further details of study
objectives and procedures of CLHLS have been described
elsewhere.”**> The baseline interview (2008) of CLHLS
enrolled 16,954 participants, and the analytic sample of
our study featured 11,934 community-dwelling Chinese
older adults after excluding individuals who were lost to
follow-up, aged below 65 years, or had reported incom-
plete data on the independent and dependent variables of
interest. Figure 1 illustrates the flowchart of study sample.
Ethical approval for the CLHLS survey was granted from
the Research Ethics Committees of Duke University and
Peking University. All participants provided written
informed consent.

Measures

Social Support

Social support in this study was measured with three
dimensions: family support, social service (community
support) and social security (public support), which was
consistent with previous literature.” " The first dimension
(family support) referred to the existence or availability of
emotional and instrumental support from family, which
was evaluated by six items: marital status (whether parti-
cipants were currently married and living with spouse), co-
residence arrangement (whether participants were living
with household members), frequent contacts with family
(whether family members frequently talked to partici-
pants), frequent visits from family (whether family mem-
bers frequently visited participants), financial support
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Figure | A flowchart of the study sample from 2008 to 2018.

receipt (whether participants received money from chil-
dren), and sick care (whether family members provided
care to participants when they were in sick). The second
and third dimensions belonged to the provision of support
through real or perceived existence of resources outside
the family. The availability of social services was assessed
by asking whether a series of social services was available
in the community, including personal daily care services,
house call physicians, psychological consulting, daily

shopping, social and recreation activities, legal aid, health-
care education, and mediation of neighborhood disputes
(eight items). The availability of social security was
assessed by asking if participants were enrolled in
a range of social insurances, including retirement pension,
public old-age insurance, private old-age insurance, public
free medical services, cooperative medical scheme, basic
medical insurance, severe disease insurance, and life insur-
ance (eight items). For the above total of 22 items, each
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variable was dichotomized with values of ‘1’ representing
the presence of a social deficit and ‘0’ denoting the
absence. A composite score of social support was then
constructed by summing up all values of the 22 self-
reported domains, yielding a theoretical range of 0~22.
A higher score indicates better social support. Social sup-
port was measured at baseline. Cronbach’s a in this study
was 0.882, indicating good reliability.

Frailty

Frailty was operationalized following an adapted version
of Rockwood’s frailty index scale, which had been pre-
deficit
approach, a frailty score was generated based upon 44

viously validated.?*?” Using a cumulative
health deficits covering activities of daily living, chronic
disease conditions, hearing or vision impairment, cognitive
and psychological functions, and other health-related
dimensions. These selected deficit items were similar to
those used in other studies.”®*’ Each deficit was treated as
a dichotomous or ordinal variable, measured on a scale
between 0 and 1 to denote the increasing severity of health
deficits. For example, “hypertension™ deficit was coded as
“0” if the participant was absent from this deficit and “1”
otherwise; “dressing on one’s own” deficit was coded as
“0” if the participant could finish this task without assis-
tance, “0.5” if needing partial assistance and “1” if requir-
ing full assistance. We then quantified the overall level of
frailty for a given participant by summing up all values of
the 44 deficits, using the baseline data. Participants who
had missing value for any deficit were considered missing
in frailty measurement. The frailty level ranges from 0 to
44, with an increasing score indicating a higher level of
frailty. To improve readability of coefficients in regression
models, we kept using the 0~44 range for total frailty score
instead of the O~1 range for frailty index (which was
equaled to the total frailty score divided by 44).
Cronbach’s a for the frailty scale was 0.908 in this study,
which implied high internal consistency.

Mortality

The outcome of interest was all-cause mortality over ten
years, which was coded as a binary status (death or survi-
val). The outcome was measured by confirming the parti-
cipants’ survival status at each follow-up wave, through
interviews with close family members of the deceased.
Although death registration data would most accurately
reflect the deceased’s information including date of
death, this information was not available hence the current

approach was deemed the most feasible way of obtaining
data that our study requested.

Covariates

The following covariates were included in multivariate
analyses: age, gender, residence (rural, urban), education
attainment (<1 year, 1-6 years, >6 years), main occupation
(white-collar or not), BMI (<18.5 kg/m? 18.5-24 kg/m*
>24 kg/m?), smoking (never, former smoker, current smo-
ker) and drinking (never, former drinker, current drinker).
These variables were selected because they were signifi-
cant at p < 0.1 in univariate analyses or widely reported in
previous literature.

Statistical Analysis

Means and standard deviations (SD) were used to describe
continuous variables, and absolute frequencies and propor-
tions were applied to summarize categorical variables.
Bivariate analyses were conducted using t-tests or y*
tests (whichever appropriate) to compare the socio-
demographic differences according to mortality status.
The associations of social support with frailty and mortal-
ity were examined by multivariate logistic regression
(when the outcome variable is binary) or linear regression
models (when the outcome variable is continuous) as
appropriate. Two models were conducted to illustrate pos-
sible confounding: a crude model without adjustment for
any confounder; and an adjusted model controlling for
age, gender, residence, education attainment, main occupa-
tion, BMI, smoking and drinking.

The simple mediation model (Figure 2) was conducted
to further determine whether and to what extent frailty
mediated the association between social support and mor-
tality. According to Baron and Kenny,*® a mediating model
was constructed using hierarchical regression analyses
after adjusting for all aforementioned covariates: in step
1, the outcome variable (Y, frailty) was regressed on the
independent variable (X, social support or its three
sources); in step 2, the presumed mediator (M, frailty)
was regressed on the independent variable (X, social sup-
port or its sources); and in step 3, the presumed mediator
(M, frailty) was added to the model in step 1. Afterwards,
the Bootstrapping method with 5000 resamples was
applied to test the mediating effect of frailty using the
PROCESS macro in SPSS.*! We assessed the bias-
corrected bootstrap confidence intervals (CI) of indirect
effects, which were considered significant if the upper
and lower bound of the 95% CI did not straddle zero.
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Figure 2 A simple mediation model in path diagram form. The upper figure (A): total effect of X on Y; the lower figure (B): direct and indirect effect of X on Y.

The proportion of mediation (interpreted as the proportion
of the effect of X on Y that was mediated by M) was then
calculated as follows:

For dichotomous outcome: proportion of mediation
_ ORPE x (OR""-1)
~ T ORPF xOR™T-1

In this equation: ORPF was the odds ratio of the partial

coefficient of X on Y while holding M constant, and OR'™
was the exponent of the product by the partial coefficient
of M on Y while holding X constant and the partial
coefficient of X on M.

All analyses were conducted with Stata version 16.0
(Stata Corp, College Station, TX) and SPSS version 22.0
(SPSS Inc., Chicago, IL). A two-tailed p-value below 0.05
was considered statistically significant.

Results

Sample Characteristics

A total of 11,934 participants (aged 88.1+11.2 years, ran-
ged from 65 to 116 years, 42.2% male) were enrolled in
this study at baseline. Out of these participants, 9591
(80.4%) were dead during the 9-year follow-up period.
The socio-demographic characteristics of participants are
shown in Table 1. Results from univariate analysis indi-
cated that individuals were more likely to survive if they
were younger, male, more educated, white-collar, current

smoker or drinker, or had normal BMI. Survived people
appeared to have lower frailty score (5.85+2.76 in survi-
vors versus 10.75+£5.39 in deceased people), and they
received higher level of social support (5.90+1.97 in sur-
vivors versus 5.14+1.80 in deceased people) or its three
components (all p<0.05).

Association of Social Support with Frailty
and Mortality

Table 2 presents results on the relationship between social
support and mortality in community-dwelling older adults.
In the crude model without adjustment for any confounder,
results revealed that older adults with higher level of social
support or its three different sources were consistently
associated with a lower incidence of mortality (all
p<0.05). This remained the case for the total social support
score (AOR=0.947, 95% CI=0.917~0.977), family support
(AOR=0.918, 95% CI=0.865~0.973) and social security
availability (AOR=0.869, 95% CI=0.803~0.940), when
models were adjusted for potential confounders including
age, gender, residence, education attainment, main occupa-
tion, BMI, smoking and drinking. However, the protective
effect of social service against mortality was no longer
significant when additional adjustment made
(AOR=0.988, 95% CI=0.946~1.033).

was
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Table | Baseline Sample Characteristics of Community-Dwelling Chinese Older Adults in the CLHLS

Characteristics Total® (n=11,934) Mortality® p value
Survived Died
Age, year <0.001
65-75 1883 (15.78) 1259 (53.73) 624 (6.51)
75-85 2359 (19.77) 763 (32.57) 1596 (16.64)
85-95 3975 (33.31) 260 (11.10) 3715 (38.73)
>95 3717 (31.15) 61 (2.60) 3656 (38.12)
Gender <0.001
Male 5036 (42.20) 1077 (45.97) 3959 (41.28)
Female 6898 (57.80) 1266 (54.03) 5632 (58.72)
Residence 0.110
Urban 1656 (13.88) 301 (12.85) 1355 (14.13)
Rural 10,278 (86.12) 2042 (87.15) 8236 (85.87)
Education attainment, year <0.001
<l 7836 (65.66) 1148 (49.00) 6688 (69.73)
1-6 3153 (26.42) 882 (37.64) 2271 (23.68)
>6 945 (7.92) 313 (13.36) 632 (6.59)
Main occupation <0.001
White-collar 671 (5.62) 186 (7.94) 485 (5.06)
Others 11,263 (94.38) 2157 (92.06) 9106 (94.94)
BMI, kg/m? <0.001
<185 4100 (34.36) 515 (21.98) 3585 (37.38)
18.5-24 7638 (64.00) 1824 (77.85) 5814 (60.62)
224 196 (1.64) 4 (0.17) 192 (2.00)
Smoking <0.001
Never 7952 (66.63) 1516 (64.70) 6436 (67.10)
Former 1904 (15.95) 313 (13.36) 1591 (16.59)
Current 2078 (17.41) 514 (21.94) 1564 (16.31)
Drinking <0.001
Never 8172 (68.48) 1549 (66.11) 6623 (69.05)
Former 1666 (13.96) 294 (12.55) 1372 (14.31)
Current 2096 (17.56) 500 (21.34) 1596 (16.64)
Social support (total score), Mean * SD 5.28+1.86 5.90£1.97 5.14+1.80 <0.001
Social support (components), Mean * SD
Family support 3.79+1.04 4.21x1.01 3.69+1.02 <0.001
Social service 0.56+1.25 0.61+1.32 0.55+1.23 0.04
Social security 0.94+0.76 1.08+0.84 0.90+0.74 <0.001
Frailty, Mean + SD 9.78+5.35 5.85£2.76 10.75+5.39 <0.001

Notes: *Data are expressed as counts (percentages) except when specified otherwise. P/ tests were used for categorical variables and t tests were used for continuous

variables.

Table 3 depicts the association of social support (and
its three components) with frailty. An increasing level of
the overall social support, family support or social secur-
ity support was significantly associated with a lower total
score for frailty (all p<0.05), while the increased social

service support showed only non-significant protective
effect towards frailty (p>0.05). After additionally con-
trolling for aforementioned confounders, the significant
protective effective from overall social support (adjusted
B=—0.066, 95% CI=—0.113~-0.020) and family support
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Table 2 Association of Social Support (and Its Three Components) with Mortality

Variable

Mortality at Follow-Up (n=11,934)

Crude Model®, OR (95% CI)

Adjusted Model®, OR (95% CI)

Social support (total score)

0.815 (0.797, 0.835)%**

0.947 (0.917, 0.977)%*

Social support (components)
Family support
Social service

Social security

0.543 (0.513, 0.574)%*x
0.964 (0.931, 0.998)*
0.755 (0.715, 0.798)%*+

0.918 (0.865, 0.973)*
0.988 (0.946, 1.033)
0.869 (0.803, 0.940)%**

Notes: *Crude model was unadjusted for any confounding variables. *Adjusted model was adjusted for confounders including age, gender, residence, education attainment,
main occupation, BMI, smoking and drinking. *p<0.05, **p<0.01, ***p<0.001.
Abbreviations: OR, odds ratio; Cl, confidence interval.

Table 3 Association of Social Support (and Its Three Components) with Frailty

Variable

Frailty (n=11,934)

Crude Model?, g (95% CI)

Adjusted Model®, B (95% CI)

Social support (total score)

—0.438 (—0.489, —0.387)%**

~0.066 (—0.113, —0.020)%*

Social support (components)
Family support
Social service

Social security

~1.016 (~1.107, —0.926)**
~0.050 (-0.127, 0.027)
~0.578 (~0.703, —0.452)%*

—0.121 (-0.202, —0.039)**
—0.018 (—0.083, 0.047)
—0.107 (—0.220, 0.007)

Notes: *Crude model was unadjusted for any confounding variables. "Adjusted model was adjusted for confounders including age, gender, residence, education attainment,

main occupation, BMI, smoking and drinking. **p<0.01, ***5<0.001.
Abbreviation: Cl, confidence interval.

(adjusted p=-0.121, 95% CI=—0.202~-0.039) remained
similar as those in crude models, and the association
between social service support (adjusted f=—0.018, 95%
CI=—0.083~0.047) and frailty remained non-significant.
However, the protective effect of social security on frailty
failed to demonstrate significance in the adjusted model
(adjusted p=—0.107, 95% CI=—0.220~0.007).

Mediating Effect of Frailty on the
Association Between Social Support and
Mortality

The mediation effect of frailty on the association between
social support (and its three components) and mortality is
illustrated in Table 4. Results showed that frailty was
consistently associated with increased odds of mortality,
after controlling for social support (or its components) and
other covariates (all p<0.05). After additionally introdu-
cing frailty into the adjusted models, a higher level in
social support (AOR = 0.955, 95% CI = 0.925~0.987),
family support (AOR = 0.938, 95% CI = 0.883~0.996) or
social security availability (AOR = 0.867, 95% CI =

0.799~0.940) remained significantly associated with
reduced mortality risk.

Results from mediation analysis indicated that after
controlling for all covariates, the overall social support
and the family support source showed significant relative
indirect effects on mortality risk through frailty (95% bias-
corrected bootstrap Cls for their corresponding relative
indirect effects did not overlap zero), and the relative
proportions of mediation for social support and family
support were 17.1% and 20.5%, respectively. However,
the mediating effect of frailty on the relationship of social
service or social security with mortality was non-

significant.

Discussion

The present study investigated the associations among
social support, frailty and mortality in a large-scale nation-
wide sample of Chinese older adults over a 10-year dura-
tion, and one of its major strengths was focusing
particularly on the distinct impact from specific sources
of social support. To our best knowledge, this study was
also the first in China to examine the mediating role of
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Table 4 Mediating Effect of Frailty on the Association Between Social Support and Mortality at Follow-Up in 11,934 Older Adults

Variables

Mortality (Dependent Variable, Y)

Mediating Effect®

Model 1%: XY,
OR (95% CI)

Model 2%: X+M-Y,
OR (95% CI)

Indirect Effect
(95% CI)

Proportion of
Mediation (%)

Social support (total score)

Frailty (Mediator, M)

1181 (1.159, 1.204)%x

Social support (Independent variable, X) | 0.947 (0.917, 0.977)** 0.955 (0.925, 0.987)** | —0.0093 (—0.0178, —0.0019)* 17.1%
Frailty (Mediator, M) 1.180 (1.158, 1.203)***
Social support (components)

Family support (Independent variable, X) | 0.918 (0.865, 0.973)** 0.938 (0.883, 0.996)* —0.0162 (-0.0313, —0.0024)* 20.5%
Frailty (Mediator, M) 1.180 (1.158, 1.202)***

Social service (Independent variable, X) 0.988 (0.946, 1.033) 0.994 (0.950, 1.040) —0.0035 (—0.0150, 0.0078) NA
Frailty (Mediator, M) 1.181 (1.159, 1.203)***

Social security (Independent variable, X) | 0.869 (0.803, 0.940)*** | 0.867 (0.799, 0.940)** —0.0136 (—0.0325, 0.0062) NA

Notes: *Model was adjusted for confounders including age, gender, residence, education attainment, main occupation, BMI, smoking and drinking. ®Mediation analysis was
conducted through a bootstrapping procedure with 5000 resamples, through which we assessed the bias-corrected bootstrap confidence intervals (Cl) of indirect effects.
NA: Not applicable, where the indirect effect was not statistically significant. *p<0.05, **p<0.01, ***p<0.001.

Abbreviations: OR, odds ratio; Cl, confidence interval.

frailty underlying the pathway from social support absence
to mortality, thereby providing evidence for possible
mechanisms that could guide the development of tailored
public health interventions.

Our study reinforced the evidence of mortality risk in
relation to social support, using a cohort of older Chinese
residents in the community. According to previous litera-
ture, increasing social support level or interventions that
included social support exhibited positive associations
with reduced mortality in older adults.” *** By contrast,
there were some other studies reporting inconsistent find-
ings. For example, one study indicated that survival
remained unchanged regardless of the level in social
support,>* and another found that social support was pre-
dictive of mortality only in individuals with the highest
comorbidity.”>> Discrepancies of these findings could per-
haps be explained by variations in study design, non-
consensus on social support measurement or differences
in components of social support intervention, as well as
strikingly varied cultural contexts across these studies.

Accumulating evidence has revealed the importance of
social support in protecting against frailty among older
adults, which is consistent with our finding.*' #*-%37 We
postulate the following plausible reasons for the observed
association. First, provision of social support to older
adults could probably enhance intimacy, comfort and self-
competence, leaving them less vulnerable to stress and
psychological pathology.**® Second, social relationships
could increase availability of instrumental assistance as

well as improve access to healthcare professionals and
services, which would in turn, protect older persons
against deteriorating conditions.>**° Both facts could con-
tribute to reduced frailty. Despite positive findings, there
were also contradictory results reporting no evidence of an
association between social support and frailty.*'*> Exact
reason for the inconsistency remained uncertain, and it
could be related to the cultural diversities, small sample
size or cross-sectional design. In addition to investigation
into social support and frailty, our study further demon-
strated that frailty was predictive of mortality in older
people, which was consistently observed in an abundant
number of previous studies.'®?® Possible explanation
could be that frailty denoted a multidimensional accumu-
lation of health deficits and vulnerability to stressors,
which could act as a precursor to functional limitation,
falls, hospitalisation, poor quality of life, and eventually
mortality.'*'?

Most previous studies failed to distinguish the differ-
ences in distinct sources of social support. Our findings
enriched the existing literature by empirically showing that
the protective role of social support in reducing mortality
and frailty varied by support sources in Chinese older
population. Namely, the support from family and social
security exhibited profoundly protective influences on
mortality while the other source of social service did not
demonstrate significant effect. Additionally, support from
family denoted a greater effect on frailty than other sup-
port sources. Our study emphasized the difference between
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specific sources of social support, of which family-based
support showed the most significant effect. A few previous
studies in China also concluded similar findings when they
investigated other health outcomes. For instance, family
support was found as a strongest predictor for improved
cognitive function®® and reduced depressive symptom''
among older adults in studies conducted by Zhu et al and
Yin et al. This finding is in line with our expectations,
given that Chinese culture differs largely from that of
Western countries.'' China is traditionally a family-care-
oriented society, where filial piety and the core pillar of
that
a fundamental obligation to care for their parents.

children have
11,12

Confucian ethics demonstrates
The family support is thus more emotionally close, mean-
ingful, enduring, and dependable compared with other
sources of support, thereby contributing to higher health
rewards.

Many researchers have suggested that overall longevity
may be attributable to a complex combination of physio-
logical, social and environmental factors,>** while the
underlying mechanisms still remain poorly investigated.
The that

a multidimensional geriatric syndrome, mediated approxi-

present study  observed frailty, as
mately 20% of the relationship of mortality with social
support or family support in Chinese older people. The
mediating effect in relation to social service or social
security was yet non-significant. Our results provided the
first evidence on the significant mediating role that frailty
played underlying the pathway from social support and
family-based support to mortality. This indicated that
lower social support in general or family support could
be disruptive to frailty, which consequently contributed to
mortality. Our finding accordingly highlights the impor-
tance of targeted interventions towards frailty, general
social support, and family-based support in particular for
the Chinese context, when considering their modifiable or
reversible nature at the same time.

Several limitations should be taken into account when
interpreting our findings. First, as previously noted, the
CLHLS database only allowed us to measure social service
and social security based upon the perceived availability of
social service or security, which was not exactly the same as
received social service or security. Nevertheless, received
social support are considered closely related to perceived
availability of social support.'' Second, the results might be
subject to recall bias because this study relied on mortality
information reported by family members and other measures
via self report. Additional linkage to death registration data

and utilization of the objective clinical or laboratory data are
encouraged to reconcile such recall bias. Third, although we
adjusted for a wide range of potential confounders in ana-
lyses, confounding bias could still be present owing to unob-
served differences in personal characteristics. Fourth,
although the Cox proportional hazards model was necessary
for survival analyses, the exact date of death from registry
was not available; hence, we used the logistic regression as
the appropriate measure for analyses relating to the effect
estimation. However, this approach could allow a minor
degree of risk overestimation and therefore results should
be interpreted with caution.

Conclusions

An increasing availability in social support is associated
with reduced risks for frailty and mortality, and such
protective influences are especially manifested in its
family support component among Chinese older adults.
Frailty functions as a potential mediator underlying the
pathway from increased level in overall social support or
family-based support to reduced mortality risk. Our
study offers insights into understanding a holistic picture
of impact factors and possible mechanisms that could
contribute to health longevity among the older popula-
tion, which is essential for helping identify further tar-
gets for healthcare planning and promotion.
Policymakers or healthcare practitioners should raise
awareness about the importance of placing social support
(and particularly improving family-based support in
Chinese context) as an integral part of geriatric care, as
well as recognize the urgency of frailty assessment and

intervention to facilitate healthy aging.
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