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Objectives. This study explores the influence of psychological resilience on the onset of activities of daily living 
(ADL) disability among Chinese older adults and examines whether this association varies by age.

Method. Using a sample of 11,112 older adults from 2 waves of the Chinese Longitudinal Healthy Longevity Survey, 
collected in 2002 and 2005, this study examines whether higher levels of psychological resilience (measured by a 5-item 
scale) predict lower risk of ADL incidence during a 3-year follow-up and whether this effect varies by age.

Results. Higher levels of resilience at the baseline are significantly associated with reduced risk of becoming ADL 
disabled during the 3-year follow-up period, independent of baseline sociodemographic characteristics, family support, 
and health. Moreover, resilience by age interaction is detected. Higher levels of resilience are more protective against the 
onset of disability for the younger old (aged 65–84) than the oldest old (aged 85 and older).

Discussion. Among older adults in China, psychological resilience is a protective factor against ADL disability, and 
the benefits are particularly significant for older adults younger than 85 years.
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THe population of China has been rapidly aging. There 
were more than 109 million people aged 65 or older 

in 2010, and this aging population is forecasted to grow 
to more than 228 million in 2030 and 333 million in 2050 
(United Nations, 2010). The ability of older adults to main-
tain health and independence is clearly a great public health 
concern. Although evidence shows functional improve-
ments in instrumental activities among urban older Chinese 
during the last 10  years, disability in basic activities of 
daily living (ADL), the more expensive type of disability in 
terms of personal and societal costs, did not exhibit much 
temporal change (Feng et al., 2013). With 44 million peo-
ple, 59 years old or older with various levels of disabilities 
(OSCNSSD & IP, 2007: 24, cited in Fisher, Shang, & Li, 
2011), China is facing a double challenge: aging and dis-
ability. More research is needed to better understand ante-
cedents of disability incidence to inform policy makers and 
the public in order to more effectively delay or even prevent 
the onset of disability, reduce the associated human and 
financial costs, and achieve healthy aging for the majority 
of the older population.

Among a myriad of non-biological, amendable factors 
that affect old-age health, positive psychological assets 
(e.g., locus of control, self-confidence, and mastery) have 
only recently been examined. Limited evidence from stud-
ies conducted in western industrialized countries (particu-
larly european countries) suggests the beneficial effect of 
positive psychological assets on health and longevity, but 

more research is needed to confirm these findings (e.g., 
Clarke & Smith, 2011; Cooper, Huisman, Kuh, & Deeg, 
2011; Kempen, Ranchor, van Sonderen, van Jaarsveld, & 
Sanderman, 2006). Moreover, it remains unknown whether 
or not this relationship applies to the aging population in 
China. Though research has emerged in recent years to 
evaluate social determinants of health and the well-being 
for older adults in China (e.g., Beydoun & Popkin, 2005; 
Shen & Zeng, 2010; Zhang, Gu, & Hayward, 2008; Zeng & 
Shen, 2010), the prospective effects of positive psychologi-
cal assets on disability in later life have not been adequately 
examined.

Using large-scale nationally representative data with a 
prospective cohort design, the current research examines 
the association between psychological resilience and the 
incidence of ADL disability and how this association may 
vary by age among older adults in China. To the best of our 
knowledge, this study is among the first to report longitudi-
nal evidence on these relationships.

Background

Psychological Resilience and Disability
Psychological resilience (referred to as “resilience” here-

after) is one type of positive psychological asset that con-
stitutes an important component of successful psychosocial 
adjustment (Lavretsky & Irwin, 2007). The operational 
definition of resilience often varies according to the specific 
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context in which it is applied in the literature (e.g., Herrman 
et al., 2011; Wagnild & Young, 1993). It is widely agreed 
upon, however, that most measurements use similar con-
ceptual domains to capture resilience. Research shows that 
these domains—represented by a number of psychological 
constructs, such as sense of coherence, locus of control, 
self-esteem, self-confidence, self-efficacy, and optimism—
are either sources of or are correlates to resilience (e.g., 
Herrman et  al., 2011; Judge, erez, Bono, & Thoresen, 
2002; Nygren et  al., 2005). Moreover, studies reveal that 
these resilience domains are being developed and honed 
over time (e.g., Lövheim, Graneheim, Jonsén, Strandberg, 
& Lundman, 2012; Neupert & Allaire, 2012; Shaw, Liang, 
& Krause, 2010; White, Wójcicki, & McAuley, 2012). 
evidence has also shown the effectiveness of some inter-
vention programs in improving older adults’ performance 
in these domains (e.g., Aswathy & Castelino, 2011; Sung, 
2009; Wolinsky et al., 2009) and the ensuing positive health 
outcomes associated with elevated resilience (e.g., Chiang, 
Lu, Chu, Chang, & Chou, 2008; Williams, Gill, Butki, & 
Kim, 2000).

Both the disablement process model and the stress 
process model potentially provide valuable insights into 
mechanisms through which resilience may affect disabil-
ity. Moderation of disablement by psychological factors 
is specified in the disablement process model (Verbrugge 
& Jette, 1994), a framework explicating individual differ-
ences in the dynamic process of disability development and 
management. According to this model, disability results 
from a gap between personal capability and environmen-
tal demand, labeled the person–environment misfit. That is, 
complex interactions among the underlying disease (i.e., 
the pathological lesion such as arthritis or cancer), per-
sonal resources (e.g., resilience), and environmental fac-
tors (e.g., living condition) determine the pace of disability 
development. The same type and severity of pathological 
impairment may lead to differential disability trajectories, 
depending on how the person, facilitated or undermined by 
his or her environment, handles the physically challenging 
situation. This is a dynamic process across time, and fre-
quently, outcomes are unpredictable. Resilience may play a 
salient role in this process as the person is not just passively 
influenced by environment; he or she can actively modify 
the environment to minimize the person–environment 
misfit and check or slow down functional deterioration. 
Resilient people may be more likely to engage in positive 
behaviors and activities that promote health-enhancing 
social resources and healthy lifestyles as well as to process 
information and utilize available resources. In such cases, 
they are better able to combat physical challenges and delay 
the onset of disability (Cooper et al., 2011).

The stress process model (Pearlin, Menaghan, Lieberman, 
& Mullan, 1981) also provides a useful theoretical frame-
work to understand the resilience–disability link, illuminat-
ing individual variations in vulnerability and response to 

stress (Lazarus & Folkman, 1984). When facing a difficult 
situation that is subjectively appraised as taxing or burden-
some, individuals use various coping strategies, drawing on 
a number of personal and social resources to improve their 
ability to deal with the stressor. The stress process model 
suggests that people with abundant coping resources—
including money, social support, and resilience—should 
be less susceptible to the deleterious effects of the stressor 
compared with those deprived of such coping resources 
(Thoits, 2010).

Functional decline in old age can be a serious stressor 
itself. When facing the possibility or process of disability, 
individuals of greater resilience may adopt both anticipa-
tory and problem-focused coping strategies and benefit 
from effective coping (Taylor & Aspinwall, 1996). In terms 
of anticipatory coping, resilient elders may be more likely 
to take preventive steps in order to better manage the acute 
or chronic conditions that may lead to disability or to deter 
the progression of disease and disability by, for example, 
following medical and lifestyle recommendations and 
exerting better stress control. These individuals may also 
use problem-focused coping by actively engaging in situa-
tion analysis and problem solving. When faced with physi-
cal and functional decline, more resilient older adults may 
be more willing to make concerted efforts to test and revise 
different strategies (e.g., change the way they do an activity) 
in an effort to maintain their activity independence (Clarke 
& Smith, 2011). By actively copying, resilient elders may 
reduce exposure to stress hormones and therefore protect 
the brain (Vahia, Chattillion, Kavirajan, & Depp, 2011), 
which may in turn help maintain functional ability.

The strength of the resilience and disability link could 
supposedly vary across different stages of aging. Compared 
with the younger old (aged 65–84), the oldest old (aged 85 or 
older) experience more physical challenges and constraints 
and thus likely face more adaptational problems (Jopp & 
Rott, 2006). Some researchers, such as Baltes and Smith 
(2003), even suspect that resilience would come to an end 
in late life when the functioning in most domains of living 
reaches its lower limits. For instance, research consistently 
shows that the oldest old suffer from a higher prevalence 
of disability and experience a sharper decline to their sense 
of control over their life than the younger old (e.g., Fauth, 
Zarit, Malmberg, & Johansson, 2007; Mirowsky & Ross, 
1992). It is thus reasonable to expect that the resilience–dis-
ability link tends weaken in older cohorts of elders.

Current Literature
Despite the theoretical plausibility of these relationships, 

empirical work has yet to corroborate them. Only a hand-
ful of studies have specifically examined the associations 
between some aspects of resilience and functional limita-
tions or disabilities. For example, a cross-sectional and 
cross-national study (Clarke & Smith, 2011) reported that 
older Americans had a higher sense of personal control 
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than their British counterparts. This higher sense of per-
sonal control likely operated as a psychological resource to 
reduce disability among older Americans. Although cross-
sectional studies cannot disentangle the direction of the link, 
longitudinal evidence has also emerged. A Swedish study 
(Fauth et  al., 2007) showed that feelings of mastery and 
loneliness at the baseline predicted functional status change 
after 2 and 4 years. Two Dutch studies (Cooper et al., 2011; 
Kempen et al., 2006) identified low mastery as a risk fac-
tor for subsequent functional decline. A U.S.-based study 
(Gruenewald, Karlamangla, Greendale, Singer, & Seeman, 
2007) reported that, compared with older adults who fre-
quently felt useful to others, those who never or rarely felt 
useful were more likely over a 7-year period to experience 
an increase in disability or die.

Although these limited number of studies each suggests 
the beneficial effects of resilience on functional limitation, 
the small number of studies can hardly put these findings 
into context. Moreover, some of these studies were limited 
in design using cross-sectional data based on small non-
representative samples. In addition, none of these studies 
examined how the resilience and disability link may vary by 
age and none were conducted in less developed countries.

The Case of China
Compared with Western societies, China is unique in 

several important ways. First of all, despite its remarkable 
economic growth during the reform and opening era, China 
remains a developing country. The country has far fewer 
resources than developed nations to provide public services 
to its older population. For example, the gap in per capita 
income between China and the United States was around 
1:10 in 2000 (Wang, 2011). Partly as a result of this struc-
tural barrier, older Chinese rely more on personal resources, 
especially family supports (from spouse and especially 
adult children) for old-age care compared with their coun-
terparts in developed countries.

Filial piety, the virtue of respecting one’s parents and 
providing supports to meet their old-age needs, is arguably 
the most influential value in Chinese culture. It has shaped 
the expectations and behaviors of Chinese families for thou-
sands of years (Ikels, 2004). However, family resources for 
elderly support may be dwindling in present-day China 
due to dramatic sociodemographic transformations. Two 
societal trends are particularly relevant here (Wang, 2010). 
Firstly, China has more than 160 million internal migrants 
who are out of the reach of their aging parents as a result of 
a rapid urbanization process. Additionally, more than 160 
million Chinese families have only one child, largely due 
to China’s one-child policy, which was implemented during 
the last three decades. Both forces are potential obstacles for 
old-age care in the years to come. These trends may make 
the development of within-person resources, such as resil-
ience, more important for the older population in China.

From a cohort-period-effect point of view, older people 
in China may have experienced more detrimental exposures 
in earlier life (e.g., poverty and war) than people in western 
societies. As a result, in some cases, they are likely to be 
at greater risk for early onset of poor health and disability 
in later life. Older people in China are also likely to have 
experienced greater rates of mortality in earlier life than 
populations in western societies, possibly making those 
who survived into old age particularly resilient.

China thus offers a unique context to test whether the lev-
els of resilience of older people may turn out to be stronger 
or weaker than those found in other settings. Two studies 
(Shen & Zeng, 2010; Zeng & Shen, 2010) conducted in 
China found prospective and protective effects of resilience 
on survival and longevity among older adults, but no evi-
dence is readily available as to whether resilience has the 
same effect on disability. If this link between resilience and 
disability is confirmed in China, the finding could prove to 
promote healthy aging among a large share of the world’s 
older population.

In this study, we use nationally representative longitudi-
nal data to examine the association between resilience and 
the onset of ADL disability in China and explore the inter-
action effect of resilience with age. Drawing on the notion 
that resilience is a protective factor against the onset of 
ADL disability, we hypothesize that lower levels of base-
line resilience are significantly and prospectively associ-
ated with increased risk for ADL disability, net of a range 
of confounding factors. We also expect that the protective 
effect of resilience against the onset of ADL disability is 
stronger for younger elders than the oldest old for two 
reasons: (a) psychological influences on health may get 
weaker when biological forces become overwhelmingly 
strong during advanced ages and (b) frailer individuals 
would have been selected out by mortality before reach-
ing the oldest old stages, and thus, those who survived into 
advanced age may be the fittest in terms of both physiol-
ogy and psychology, thereby exhibiting small variations in 
resilience as a whole.

Method

Data
The data used in this study are from the Chinese 

Longitudinal Healthy Longevity Survey (CLHLS), an 
ongoing longitudinal survey launched in 1998 with fol-
low-up surveys implemented in 2000, 2002, 2005, and 
2008–2009. The 1998 survey and the 2000 follow-up inter-
viewed people aged 80 and older. Starting in 2002, younger 
older adults, aged 65–79, were included in the sample. 
The deceased were replaced with refresher cohorts in the 
follow-up waves. CLHLS is representative of the older 
population in China because the respondents are randomly 
sampled and the sampling frame covers about 85% of the 
total population of China (Zeng, 2004).
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Analytic Sample
Because the fifth wave of 2008–2009 was not available 

for public use when this project was started, we use data 
from the third and fourth waves of the CLHLS (2002 and 
2005—hereafter referred to as baseline and follow-up, 
respectively, in this study) that allows us to conduct a pro-
spective cohort study examining the resilience–disability 
link and the variance in this link between the younger old 
and the oldest old groups. Including the younger old also 
helps reduce survival selection bias compared with a sam-
ple exclusively composed of the oldest old.

The baseline data contain information on 16,020 
respondents who were interviewed in 2002. Among them, 
2,012 (12.56%) were lost to follow-up in 2005, whereas 
5,872 (36.65%) died before being interviewed during the 
follow-up in 2005. To further reduce sample selection bias 
and control for competing risks, we include all respondents 
who were 65 years old or older and free of ADL disability 
at the baseline regardless of their survival or attrition status 
during the follow-up period, resulting in a sample of 11,112 
participants.

Measures
ADL disability is defined as having difficulty in doing 

any of the following six basic tasks: bathing, dressing, toi-
leting, indoor transferring, continence, and feeding. Free of 
ADL disability means that the respondent was capable of 
independently performing all of the six activities (“without 
assistance”). A respondent is considered to have an “onset” 
of ADL disability during the 3-year follow-up time if s/he 
reported having ADL disability in follow-up but was free of 
ADL disability at the baseline.

The key independent variable of our research interest 
is resilience. Following previous operationalization (Shen 
& Zeng, 2010; Zeng & Shen, 2010), resilience is meas-
ured by a scale based on five items. Table 1 presents the 
five specific items. The responses to these questions range 
from 1 (always) to 5 (never), with items 2 and 5 reversely 
recoded. Item values are then added to create a summary 
scale ranging from 6 to 25 (mean 19.017), with higher 
scores indicating higher levels of resilience. The scale of 
resilience has good reliability with a Cronbach’s alpha 
coefficient equal to .89. A principle component analysis is 
performed, which generated one factor with an eigenvalue 

of 3.52, explaining 70% of the total variance (see also 
Table 1).

A number of confounding variables associated with the 
onset of ADL disability (e.g., Beydoun & Popkin, 2005) 
are organized into three categories and controlled for in 
the analyses. The first set of controls is baseline sociode-
mographic characteristics— including age, gender (female 
vs. male), ethnicity (Han vs. non-Han), and socioeconomic 
status (SeS). Age is continuously measured in years and is 
also dichotomized into the oldest old (85 and older) and the 
younger old (65–84) groups. SeS is measured by four vari-
ables, which include education (years of formal schooling), 
residence (rural vs. urban), pension status (receiving vs. 
not receiving), and financial sources. Financial resources 
were determined based on the participants’ responses to a 
question about the financial sources available to pay daily 
expenses (enough vs. not enough). The second set of con-
trols taps into baseline family support with two variables: 
marital status (currently married vs. others) and coresidence 
(currently living with family members vs. living alone or in 
an institution).

The third set of controls concerns respondents’ baseline 
heath, captured by self-rated health, self-reported presence 
of chronic conditions, and cognitive limitations. Self-rated 
health is measured by a single item, asking respondents to 
rate their health on a 5-point scale (very bad, bad, so-so, 
good, and very good). The 5-point scale is then dichoto-
mized into “bad/fair” (very bad, bad, and so-so) and “good” 
(good and very good). Presence of chronic conditions 
is indicated by the respondent’s reporting to have one or 
more of five main non-communicable diseases: hyperten-
sion, diabetes, heart disease, stroke-related conditions, and 
respiratory-related diseases. Cognitive impairment is meas-
ured as a dichotomized variable (impaired vs. unimpaired) 
using the well-validated Chinese version of the Mini-Mental 
State examination (MMSe) (Zhang et al., 2008).

Analytical Strategy
Missing data for most variables of interest is modest 

except for the MMSe items. Simple imputation procedures, 
such as using sample mode and mean to substitute for the 
missing values, are used in the first place for variables with 
missing values less than 0.50% (including the outcome vari-
able, which had less than 0.004% missing values in total 

Table 1. Items of Resilience Scalea and eigenvaluesb, Chinese Longitudinal Healthy Longevity Survey 2002 (N = 16,020)

Items Alphac eigenvalueb Factor loadingb

1. Do you feel the older you get, the more useless you are? .866 3.522 0.831
2. Do you always look on the bright side of things? .858 0.621 0.839
3. Do you often feel fearful or anxious? .861 0.365 0.865
4. Do you often feel lonely and isolated? .861 0.270 0.858
5. Can you make your own decisions concerning your personal affairs? .875 0.223 0.803

Notes. aReliability coefficient of the resilience scale is equal to 0.888.
beigenvalues and factor loading refer to each factor identified, rather than to individual items on the left part. We put the two parts in the same table to save space.
cThese are alpha coefficients for the scale with the specified item removed.
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for a couple of ADL items of both waves, respectively). For 
variables with more than 0.50% missing values, multiple 
imputations (MI) are conducted using Stata’s Imputation by 
Chained equations command. One hundred copies of MI 
data sets (Graham, Olchowski, & Gilreath, 2007) are cre-
ated. A set of multinomial logistic regression models are fit 
in each of the 100 MI data sets separately to examine the 
resilience–disability link. Then, by using a suite of Stata’s 
MI commands, the estimates from the imputed data sets are 
pooled, using Rubin Rules, to generate a single set of esti-
mates (Statistical Computing Seminars: Multiple Imputation 
in Stata, Part 1). Model 1 tests the effects of resilience con-
trolling for sociodemographic characteristics; Model 2 adds 
family support controls; and Model 3 adds baseline health 
controls, thus imposing the strongest control when testing 
the prospective effect of resilience on ADL disability inci-
dence. Differences between groups of various ADL tra-
jectories in follow-up are compared using χ2 statistics for 
categorical variables and analysis of variance for continuous 
variables. All analyses are conducted in Stata 11.

Sensitivity tests are conducted to check the consist-
ency and quality of the MI data sets (results available upon 
request). The results are sensitive neither to the number 
of imputations nor to the imputation methods (Statistical 
Computing Seminars: Multiple Imputation in Stata, Part 2). 
Sensitivity tests are also conducted to test whether analyses 
run on maximum available samples (without imputation) 
differ from the reported findings. The results are very simi-
lar in both sets of analyses (results available upon request).

Results
Table  2 presents sample characteristics at the baseline 

stratified by respondents’ disability and attrition status dur-
ing the 3-year follow-up period. The mean age of the total 
sample is 83 years. Slightly more than half of the sample 
is women (52.32%). The majority of the sample is Han 
Chinese (93.51%), currently not married (63.45%), with-
out retirement pension (77.95%), residing in rural areas 
(56.04%), living with families (80.26%), and reporting that 
the financial supports they received from different chan-
nels together were sufficient to pay for their daily expenses 
(80.74%).

By ADL status in follow-up, 51% of the sample remained 
free of ADL disability, whereas more than 9% experienced 
the onset of ADL disability. The mean baseline resilience 
score for those who were free of ADL disability at the base-
line but became disabled in follow-up (18.7) was lower 
than that of those who remained disability free (19.3) (p < 
.001) in follow-up. Compared with those who remained dis-
ability free, those who showed the onset of ADL disability 
were significantly older (88.4 vs. 78.6); less educated (1.9 
vs. 2.5); less healthy in terms of self-rated health, chronic 
condition, and cognitive impairment; and less likely to be 
married (25.3% vs. 46.5%).

Table 3 shows the results from multinomial logistic regres-
sion analyses on ADL disability status with free of ADL 
disability at both waves being the reference category and hav-
ing the onset of ADL disability at follow-up being the key 
comparison group. Two additional outcome categories, death 

Table 2. Sample Characteristics at Baseline, Total, and Stratified by ADL Status at Follow-upa,  
Chinese Longitudinal Healthy Longevity Survey 2002 (N = 11,112)

Variables Total sample (100%) RF (51.44%) Onset (9.67%) Died (26.89%) Loss (12.00%)

Resilience scale (mean ± SD, range)b 19.017 
± 3.049, 

6–25

19.315***
 ± 3.005, 
6–25

18.719*** 
± 3.127, 
7–25

18.493*** 
± 2.988, 
6–25

19.153*** 
± 3.129, 
8–25

Age in years (mean ± SD, range) 82.974 
± 11.117, 
65–120

78.590*** 
± 9.641, 
65–116

88.375*** 
± 9.499, 
65–111

90.286*** 
± 9.732, 
65–120

81.031*** 
± 10.829, 
65–113

Female (vs. male; %) 52.32 50.33 60.93 52.84 52.74
Years of schooling (mean ± SD, range) 2.253 

± 3.585,
 0–25

2.477*** 
± 3.668, 
0–25

1.894*** 
± 3.409, 
0–25

1.641*** 
± 3.053, 
0–22

2.958*** 
± 4.188, 
0–20

Rural residence (vs. urban; %) 56.04 58.54 52.84 60.91 36.98
Han (vs. non-Han; %) 93.51 92.74 94.98 92.57 97.75
Had enough financial sources (vs. lack of; %) 80.74 80.67 81.02 78.75 85.30
Had pension (vs. no; %) 22.05 22.85 21.95 13.52 37.81
Currently married (vs. other marital status; %) 36.55 46.54*** 25.30*** 20.01*** 39.83***
Living with family (vs. living alone/in an 

institution; %)
80.26 82.23*** 81.95*** 78.41*** 74.64***

Self-rated bad health (vs. good health; %)c 47.59 44.85*** 47.05*** 52.42*** 48.95***
Presence of chronic disease(s) (%)d 32.56 31.73*** 34.93*** 31.39*** 36.81***
MMSe impaired (vs. unimpaired; %)e 22.68 13.91*** 31.75*** 38.51*** 17.57***

Notes. ADL = activities of daily living; MMSe = Mini-Mental State examination.
aADL status at follow-up is a four-category variable: remained free of ADL disability (RF), had the onset of ADL disability (Onset), Died, and loss to follow-up 

(Loss). Reference group of each covariate is listed in the parentheses.
b–eSample statistics reported for these variables are generated from summarizing all imputed data sets (m = 100); thus, sample sizes vary across these variables.
***p < .001.
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and loss-to-follow-up, are also included to minimize sample 
reduction due to longitudinal attrition. Resilience is a signifi-
cant and protective factor throughout the three models. One 
unit increase in the resilience scale at the baseline corresponds 
to a 4.2% (1/0.96 = 1.04) reduction in the odds of developing 
ADL disability during the follow-up, net of sociodemographic 
characteristics at the baseline (Model 1). This association 
hardly changes with family support controls added to the 
model (Model 2) and slightly decreases with additional con-
trols of baseline health included (Model 3). Although risks of 
deaths and loss-to-follow-up are not the focus of our attention, 
it is important to note that the resilience effect on mortality is 
similar to that on disability across the models.

In an ad hoc analysis, we tested the interaction term 
between resilience and age groups dichotomized into 
younger old group aged 65–84 and the oldest old group 
aged 85 or older. This interaction term turned out to be sig-
nificant (p = .01). We then ran identical logistic regression 
models separately for the two age groups. The protective 
effect of resilience turns out to be statistically significant 
only in the younger old group (Table  4), where one unit 
increase in the baseline resilience scale is associated with 
a 7% reduction in the odds of ADL disability incidence 
during the 3-year follow-up. This association remains ben-
eficial for the oldest old group, yet its magnitude does not 
reach statistical significance (Table 5).

The results on the control variables are largely consistent 
across the models and samples. Protective factors include 
younger age, male gender, non-Han ethnicity, rural resi-
dence, being currently married, and having no chronic dis-
eases or cognitive impairment.

Discussion
Analyzing 2002 and 2005 waves of data from a large-

scale, nationwide longitudinal survey (CLHLS) of older 
adults in China, we find resilience at the baseline is pro-
spectively linked to the onset of ADL disability during the 
3-year follow-up among ADL disability-free adults aged 65 
or older, after controlling for a range of sociodemographic, 
family support, and health confounders at the baseline. Our 
results also reveal that this benefit is stronger for younger 
old than for the oldest old. To our knowledge, ours is the 
first prospective cohort study based on a nationally repre-
sentative sample to explore these issues in China.

The resilience effect appears robust, independent of a 
host of strong controls given a relatively short follow-up 
time (3 years). This finding supports our main hypothesis as 
well as the conclusions of other studies that have reported 
the beneficial effects of positive psychological characteris-
tics on functional status in developed countries (e.g., Clarke 
& Smith, 2011; Cooper et  al., 2011; Gruenewald et  al., 
2007; Kempen et al., 2006) and on mortality and longevity 
in China (Shen & Zeng, 2010; Zeng & Shen, 2010). The 
finding confirms the robustness of the resilience effect in 

later life across settings. In other words, despite the unique 
socioeconomic and cultural contexts of Chinese society, the 
resilience and disability link does not seem to qualitatively 
differ from what has been found in western societies (e.g., 
Clarke & Smith, 2011; Cooper et  al., 2011; Gruenewald 
et al., 2007; Kempen et al., 2006).

That said, no studies have been done to systematically 
compare the levels and effects of resilience of older adults 
in China to those elsewhere. Chinese culture is not one that 
traditionally encourages the pursuit of old-age independ-
ence, especially for the oldest old. Markus and Kitayama 
(1991) have argued that individuals in western societies 
hold an independent view of the self in which the self is 
constructed as an autonomously independent person who 
stands out through his or her unique abilities or attributes 
and is separate from and prior to society. In contrast, the 
self-definition of individuals in east Asian cultures is inter-
dependent, presenting the self as part of an encompass-
ing social relationship in which individuals are motivated 
primarily to fulfill their responsibilities and obligations to 
society, family members, and others.

This argument finds support in the “filial piety” that has 
operated as a central value of family life in Chinese society. 
Because people are expected to act in accordance with the 
anticipated expectations of others and the social norms in 
Chinese culture, adult children are supposed to take care 
of their aging parents and older parents may feel entitled 
to be dependent on their adult children. Statistics indicate 
that interdependence through intergenerational coresidence 
is common in China. In 2000, 68.7% of Chinese aged 65 or 
older lived in intergenerational households (Zeng & Wang, 
2003), whereas only 17.8% of American aged 60 or older 
did the same (United Nations, 2005).

In view of these statistics, cultural difference might pre-
dict a stronger impact of resilience among older westerners 
because independence is highly valued and expected from 
all individuals regardless of age in western cultures. By con-
trast, in China, it is normal for older people to rely on the 
family and the community to get by, and their dependence is 
probably less harmful if the individual has a lower level of 
resilience. These ideas, albeit intuitively appealing, have not 
been tested. Only cross-national comparative work can test 
whether within-person resources, such as resilience, exert 
differential impacts on healthy aging across cultural settings.

Another important finding of our study is that the resil-
ience effect is stronger for the younger old group (aged 
65–84) but not for the oldest old (85 and older) group. In 
studies of aging, older adults are often divided into sub-
groups of “young-old” and “oldest old,” which are defined 
using various cut-points such as 75, 80, or 85  years of 
age (e.g., Fauth et al., 2007; Nygren et al., 2005; Shen & 
Zeng, 2010). We test these different cut-points separately 
and find that only the age groups divided by the cut-point 
of 85 exhibit significant interaction effects with resilience 
(p = .01).
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The timing of stressful events over the life cycle 
(Neugarten, 1979) can be used to explain why resilience is 
less protective for the oldest old in the resilience–disability 
association. Research consistently shows that independence 
is more of a challenge to “older” than “younger” elders 
because risk of disability increases with advancing age. The 
oldest old segment of the aging population shows the high-
est levels of physical and cognitive disability and is most in 
need of receiving care for an ADL or instrumental activities 
of daily living disability (e.g., Beckett et al., 1996; Pavalko, 
2011). Therefore, later-life disability could be expected or 
acceptable as an “on time” event among the oldest old and 
thus might be less stressful than “off time” disability that 
occurs in earlier old age. In their efforts to cope with “on 
time” events, the oldest old are less likely to demand coping 
resources such as resilience in very old age.

This study is the first to report resilience in relation to an 
age interaction effect. This interaction effect suggests that 
intervention programs aimed at enhancing resilience and 
promoting healthy aging for older adults should start early in 
old age, before biological forces get the upper hand and while 
resilience is still modifiable, and its health impact is still pal-
pable (e.g., see Gruenewald et al., 2007; Seeman & Unger, 
1999). More research is warranted to continue the investiga-
tion of this interaction and to explore its underlying causes.

Findings from this study should be interpreted with cau-
tion due to a few limitations. First, although this study makes 
use of a prospective cohort design and controls for a wide 
range of sociodemographic, family support, and health con-
founders, causation should not be assumed in the detected 
associations without an experimental design. Second, we 
include participants who were free of ADL disability at the 
baseline, excluding those with preexisting disability condi-
tions. This exclusion criteria may have led to a positively 
selected sample of older adults healthier than the general 
aging population. Third, the follow-up period is only 3 years 
and that may not be long enough for the resilience effect to 
fully manifest. The main and interaction effect of resilience 
may be different if the follow-up period is longer.

In summary, the key contribution of this study to the lit-
erature is its use of a nationally representative longitudinal 
data to test the prospective effects of resilience on ADL 
disability incidence and the interaction effect of resilience 
with age on ADL disability incidence net of a set of strong 
controls and competing risks in China. The findings can be 
used to identify older adults at greater risks for developing 
severe and costly disabilities. They contribute to evidence-
based interventions that enhance Chinese older adults’ 
psychological resilience level, delay functional decline 
and the onset of disability, and in turn, promote longevity 
with compression of morbidity and disability. This study 
exclusively focuses on the incidence of ADL disability 
over a 3-year follow-up period. Future studies should 
investigate the resilience effect across longer follow-up 
periods of time and address additional health outcomes, 

such as incidence and progression of chronic conditions. 
Future research should also collect more longitudinal data 
from representative samples to test the effectiveness of 
various resilience-based intervention programs among 
older adults, providing evidence for the promotion of such 
programs to strengthen disease and disability prevention 
for the older population.
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