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Abstract

Background Frailty in older adults increases vulnerability to stressors, contributing to adverse outcomes such as falls,
hospitalizations, and disability. Resilience has been identified as a protective factor that supports physical function,
cognitive health, and independence in daily activities. This study aimed to examine the direct and indirect effects of
resilience on daily activity engagement, with subjective cognition as a mediator and social support as a moderator.

Methods A secondary data analysis was conducted with a convenience sample of 397 frail, community-dwelling
older adults drawn from a national survey. A moderated mediation model was tested using SPSS and the PROCESS
macro (Model 14, version 4.3). Age (treated as a continuous variable) and sex (dummy-coded, with male as the
reference group) were included as covariates due to their previously established associations with daily activity
engagement.

Results A total of 212 women and 185 men participated in this study with a mean age of 73.51 years (SD=6.48).
Resilience has a significant direct effect on daily activity engagement (3=0.57, t=4.99, p <0.001). The standardized
regression coefficient decreased from 0.57 to 041 (t=3.51, p<0.001) when subjective cognition was included in the
model, confirming the partial mediating effect. In the moderation model, resilience (3 =0.34), subjective cognition
(3=0.38), and social support (3=0.29) were significant predictors of daily activity engagement. The interaction effect
between subjective cognition and social support was significant (3=0.04, BootCl 0.01, 0.08), showing that subjective
cognition significantly predicts daily activity engagement only when specific levels of social support are present. The
moderated mediation index was small but significant (3=0.02, BootCl [0.001, 0.03]), even after controlling for age and
Sex.

Conclusion This study identified resilience, subjective cognition, and social support as essential factors in promoting
daily activity engagement among frail older adults. The role of social support as moderator was confirmed in helping
older adults maintain their independence through enhanced resilience and subjective cognition. Further research
should explore the broader aspects of social support to fully understand its impact on active aging dynamics.
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Background

Life expectancy has increased rapidly over the past few
decades due to economic prosperity, improvements in
living standards, and advancements in medical science.
It is estimated that by 2050, 1.5 billion people will be
aged 65 or older [1]. Aging is accompanied by a greater
vulnerability to stressors and a reliance on physiologi-
cal reserves, which can compromise the body’s ability to
maintain homeostasis—a condition known as frailty [2].
A few decades ago, geriatricians began conceptualizing
frailty as a key target for future interventions [3]. Frail
individuals are at increased risk of morbidity and mortal-
ity due to the cumulative effects of biological deteriora-
tion [4]. Frailty in older adults is associated with a range
of health problems, including falls, hospitalizations,
emergency care visits, dependency, disability, and even
death [5].

In light of the psychological and physical challenges
faced in later life, including the loss of a spouse or irre-
versible health problems, there is a need for new strate-
gies to support older adults. The activity-based theory of
aging has been proposed as a framework to address these
challenges, particularly as the number of older adults
with frailty increases [6, 7]. According to this perspective,
maintaining an optimal quality of life and health in older
age can be achieved by engaging in continuous physi-
cal, cognitive, and social activities [8]. Activity-based
strategies are essential not only for preserving autonomy
[9] but also for promoting psychological stability [10].
Engaging in daily activities is central to achieving an inde-
pendent and socially active lifestyle, as these activities
significantly impact both physical and mental health [11].
However, frail older adults often avoid such activities due
to fear of falling, which can restrict social participation
and lower quality of life [12—-15]. Daily activities—defined
as essential tasks performed independently to maintain
personal care and well-being—require not only physical
capacity but also psychological resources such as resil-
ience and subjective cognition.

Resilience has emerged as an important factor in
adapting to age-related changes and promoting favorable
outcomes in frail older adults. It is defined as the ability
to effectively manage, adapt to, or recover from signifi-
cant stress or trauma [16]. Aging-related resilience the-
ory conceptualizes resilience as a dynamic capacity that
allows individuals to cope with age-related decline by
drawing on available resources and strategies [17]. Those
with sufficient intrinsic capacity can recover from inter-
nal or external stressors with fewer complications [18].
Frail older adults with higher levels of resilience are bet-
ter able to recover or maintain function in the face of age-
related challenges, which in turn supports a more active
lifestyle and better health outcomes [19, 20].
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Previous research has demonstrated that higher resil-
ience is positively associated with both functional and
cognitive outcomes, suggesting a complex interplay
between resilience and subjective cognition. In our study,
we proposed that subjective cognition acts as a mediator
in the relationship between resilience and an active life-
style, based on two main considerations. First, resilience
plays a key role in shaping self-perceptions of cognitive
ability among frail older adults. Greve and Staudinger
[21] emphasized that coping appraisal is a critical com-
ponent of resilience and a determinant of both physical
and mental well-being. From the perspective of positive
psychology, the Broaden-and-Build Theory [22] posits
that positive emotions expand an individual’s momen-
tary thought-action repertoire, encouraging explor-
atory behavior and the development of lasting personal
resources such as resilience. This process enhances sub-
jective cognitive appraisals and fosters greater confidence
in engaging in meaningful activities.

Second, longitudinal evidence suggests that baseline
resilience is associated with higher levels of cognition
at follow-up among middle-aged adults [15]. Frail older
adults frequently experience depressive symptoms, often
accompanied by neuropsychological deficits such as
impaired memory. However, a sense of purpose in life has
been found to promote resilience even in the presence of
cognitive impairment, allowing individuals to maintain
cognitive performance despite neurological challenges
[13]. Given the strong association between cognition and
activity engagement demonstrated in previous studies
[23], subjective cognition was incorporated as a media-
tor in our conceptual framework. Understanding the role
of subjective cognition in the relationship between resil-
ience and daily activity is essential for developing inter-
ventions aimed at maintaining or improving functional
independence among frail older adults.

Frailty-related activity limitations are also associated
with social isolation and living alone [24]. Without ade-
quate support, frail older adults may fear leaving their
homes, avoiding opportunities to engage in physical and
social activities. A retrospective longitudinal study found
that cognitive components are associated with daily
activities, and that the effect of cognition on activity dis-
ability was associated with social interaction [25]. This
suggests that social support or interaction may buffer the
negative effects of cognitive decline, helping to maintain
activity engagement. Stronger social networks can miti-
gate physical, psychological, and behavioral problems
associated with aging [26]. Social support also promotes
emotional stability [27], engagement in daily activities,
and overall well-being [28]. For frail older adults, daily
activity engagement can be encouraged through simple
interactions, such as talking with neighbors, friends, and
family, or going for walks with others. Such a supportive
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environment fosters the continuation of daily activities
[24]. Notably, social interaction has also been shown to
offset the impact of depression on cognitive decline,
accounting for 46.3% of the variance in the relationship
between subjective cognition and daily activity [25].
Social support may influence physical activity by offering
encouragement, emotional reinforcement, financial assis-
tance, or the transfer of valuable knowledge [29]. Despite
these findings, the complex relationships between cogni-
tion, social engagement, and daily activity in older adults
remain underexplored.

To address these gaps, we propose an integrated mod-
erated mediation model of resilience. In this model,
resilience influences engagement in daily activities both
directly and indirectly through subjective cognition, with
social support acting as a moderator. This framework
aims to clarify how psychological and social resources
interact to support daily activity engagement in frail
older adults (Fig. 1).

Purpose

The study aimed to identify factors influencing the active
aging of community-dwelling frail older adults, using the
activity-based theory of aging as a framework. By exam-
ining activity engagement as a key indicator of active
aging, the study sought to explore the direct and indirect
effects of resilience on activity engagement, considering
subjective cognition as a mediator and social support as
a moderator.

The following hypotheses were formulated:

age )((sox )
S

/
(M) Subjective
Cognition (W) Social
support
// H2
H1 / Hi1

/

B (Y) Activity
(X) Resilience - engagement

Page 3 of 10

H1. Resilience is positively associated with activity
engagement directly and indirectly through subjective
cognition among frail older adults. (Mediation)

H2. Social support moderates the relationship between
subjective cognition and activity engagement among frail
older adults. (Moderation)

H3. Resilience and the interaction of subjective cogni-
tion and social support have a positive correlation with
activity engagement among frail older adults. (Moderated
mediation)

Methods

Participants and procedures

The participants in this secondary data analysis were
drawn from a national survey conducted in Korea [30]
based on the following inclusion criteria: (1) aged 65
years or older; (2) responded ‘yes’ to two or more items
on the Korean FRAIL scale [31]; (3) able to communi-
cate effectively to complte the questionnaire; and (4)
had no limitations in daily activities due to dementia or
other illnesses. As the study focused on frail older adults,
data were collected through face-to-face interviews con-
ducted at apartment complexes, senior centers, shopping
malls, and regional terminals across the country [30]. For
the purpose of this secondary analysis, only participants
living with their families were included, in order to exam-
ine the moderating role of social support. The original
national survey received approval from the Institutional
Review Board at Chungnam National University (No.
202210-1-SB-139-01).

M*W
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Fig.1 The hypothetical and statistical models of the study. Conditional indirect effect of X on Y through M = a*(b1 +b3W). Regression Y = ¢'’X + (b1+b3W)

M + b2W + e. Mediator (M), Moderator (W), Interaction (M*W), Covariates (C)



Oh et al. BMC Psychology (2025) 13:513

Measures

General characteristics

In this study, sociodemographic characteristics such as
age, gender, level of education, cohabitation status, eco-
nomic status, and relative health status were assessed.

Resilience

Resilience was measured using the Resilience Scale for
Frail Older Adults, which was developed and validated
among community-dwelling frail older adults in Korea
[30]. The scale consists of eight items rated on a 4-point
Likert scale, ranging from 1 (‘not at all’) to 4 (‘very much
s0’), with higher scores indicating greater resilience (Sup-
plementary). In the original validation study, the scale
demonstrated a Cronbach’s « of 0.66, which is considered
acceptable for newly developed instruments and short
scales with fewer than 10 items [32]. In the present study,
the Cronbach’s a was 0.65.

Subjective cognition

Subjective cognition was assessed using the Korean
version of the Mild Cognitive Impairment Question-
naire (MCQ), originally developed to evaluate cogni-
tion-related quality of life in individuals with cognitive
impairment [33]. In this study, subjective cognition was
conceptualized as emotional and practical concerns
regarding memory-related problems. The scale uses a
4-point Likert format ranging from 1 (‘almost never’) to 4
(‘always’). Items were reverse-coded so that higher scores
reflect better subjective cognition. The Korean version of
the MCQ demonstrated strong reliability, with a Cron-
bach’s « of 0.93 in a previous study [34], and 0.88 in the
present study.

Daily activity engagement

Daily activity engagement was measured using the
Korean version of the Falls Efficacy Scale-International
(FES-I) [35], which assesses individuals’ confidence in
performing daily and social activities without falling.
This study employed a 4-point Likert scale ranging from
1 (‘not confident at all’) to 4 (‘very confident’), covering
both indoor and outdoor activities. Higher scores indi-
cate greater confidence and engagement in daily activi-
ties. The Korean version of the FES-I has been validated
with a Cronbach’s « of 0.97 [35], and showed a Cron-
bach’s a of 0.90 in the present study.

Social support

Social support was assessed using a revised version
of Social Support Survey of Medical Outcomes Study
(MOS-SSS) [36]. MOS-SSS includes 19 items divided
into four subscales: emotional/informational sup-
port, tangible support, affectionate support, and posi-
tive social interaction. Based on their relevance to
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community-dwelling frail older adults in Korea, five
nursing and gerontology experts selected the final 10
items, representing emotional, informational, and instru-
mental support. This study used a 10-item social support
scale on a Likert scale from 1 (not at all) to 5 (very much),
with higher scores indicating greater social support. The
Cronbach’s a of this revised scale was 0.816.

Data analysis

Descriptive statistics were used to analyze the study
variables and demographic characteristics of the par-
ticipants. To explore the associations between these
variables and identify covariates, ANOVA, correlational
analysis, and t-tests were employed. Conditional analysis
was conducted to investigate the moderated mediation
effect using SPSS and the PROCESS macro (Model 14),
following the guidelines of Igartua and Hayes [37]. In this
analysis, ‘subjective cognition’ was proposed as a media-
tor between resilience and daily activity engagement,
with ‘social support’ as a moderator. Bootstrapping was
applied to compute robust 95% confidence intervals (CI)
for each regression coefficient. Age and sex were included
as covariates, as they have shown significant associations
with daily activity engagement in the prelimary analysis.
Sex was dummy-coded (reference = male), while age was
treated as a continuous variable.

Results

Sociodemographic characteristics of the participants

A total of 212 women (53.4%) and 185 men (46.6%) par-
ticipated in the study, with a mean age of 73.51 years
(SD=6.48). Most of them (69.3%) believe that they are
living at a middle-class economic status and were edu-
cated from elementary to middle school (M=8.55,
SD =3.95). Among participants, 25.4% felt they had excel-
lent/very good health compared to 36.3% who felt they
were fair or poor (Table 1).

Descriptive and correlation analysis

Table 2 displays the item mean and bivariate correlation
coefficients for the study variables with the score range.
Daily activity engagement, the dependent variable, was
significantly correlated with resilience (r=0.27, p<0.01),
subjective cognition (r=0.34, p<0.001), and social sup-
port (r=0.22, p<0.01). Significant positive correlations
were found between resilience and subjective cognition
(r=0.29, p<0.01). There was a small, but significant cor-
relation between social support and subjective cognition
(r=0.15, p<0.01).

Testing the mediation model

In the mediation analysis, resilience was used as the
independent variable, daily activity engagement as the
dependent variable, and subjective cognition as the
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Table 1 Sociodemographic characteristics of the participants (N=397)
Catetories Variables N (%) Mean+SD
Age, years 73.51+£648
65~69 141(35.6) (range: 65~89)
70~79 172(43.3)
80~89 84(21.1)
Sex Male 185(46.6)
Female 212(534)
Education, years 8.55+3.95
No formal education 31(7.8)
Primary school 128(32.2)
Middle school 81(20.4)
High school 131(33)
College or above 26(6.5)
Economic status High 7(1.8)
Middle 275(69.3)
Low 115(29.0)
Perceived health Excellent 1(3.0)
Very good 89(22.4)
Good 163(41.1)
Fair 133(33.5)
poor 11(2.8)
Table 2 Mean and correlation coefficients among study variables
Variables Item mean (SD) Range Resilience Cognition Social support
Resilience 3.06(0.32) 163-3.75 1
Subjective Cognition 3.33(0.44) 1.70~3.90 029" 1
Social support 3.80(0.42) 1.90~480 019" 015" 1
Activity engagement 3.27 (0.52) 1.92~4.00 027" 034" 022"
“p<0.01
Table 3 Analysis of the mediation effect (N=397)
Step Model pathways R? B SE t 95%Cl
1 Resilience — Activity 0.13 0.57 0.12 4.99 [0.35,0.80]
2 Resilience — Cognition 0.12 047 0.08 5.71 [0.31,0.63]
3 Cognition — Activity 0.19 0.36 0.07 5.20 [0.22,049]
Resilience — Activity 0.41 0.12 3.51 [0.18,0.64]
Age — Activity 0.10 0.03 323 [0.03,0.16]
Female — Activity 0.63 042 1.50 [-0.19, 1.46]

Note. Activity =daily activity engagement, cognition =subjective cognition
Standardized indirect effects of subjective cognition=0.17 (BootCl 0.10, 0.25)

mediator along with age and sex as covariates (Hypoth-
esis 1). The results are summarized in Table 3; Fig. 2-A.
Resilience has a significant direct effect on daily activity
engagement (f=0.57, t=4.99, p<0.001) in Step 1. The
standardized regression coefficient decreased from 0.57
to 041 (t=3.51, p<0.001) when subjective cognition
was included in the model (Step 3), confirming the par-
tial mediating effect. Subjective cognition also showed a
significant association with resilience (=0.47, t=5.71,
p<0.001) and daily activity engagement (f =0.36, t=5.20,
p<0.001). Among the covariates, age was significant
influencing factor (t=3.23, p<001). The standardized
indirect effect of subjective cognition was 0.17 with a 95%

confidence interval of [0.10, 0.25], supporting Hypothesis
1.

Testing the moderation model

Figure 2-B shows the moderating effect of social sup-
port (W) on resilience (X) and daily activity engage-
ment (Y). Resilience, subjective cognition, and social
support together explained 23% of the variance in daily
activity engagement (F=22.55. p<0.001). In the mod-
eration model, resilience (p=0.34), subjective cognition
(p=0.38), and social support (f=0.29) were significant
predictors of daily activity engagement even after con-
trolling for age and sex. The interaction effect between
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Fig. 2 Mediation and Moderation analysis. Note. Cog*SS = Interaction of subjective cognition and social support

Table 4 Conditional effects of subjective cognition on activity engagement according to the levels of social support

Social support Effect 95% Cl

B t LL UL
Low (-4.23) 0.21 263 0.05 037
Mean 038 548 0.26 0.51
High (+4.23) 0.56 530 0.34 0.77

subjective cognition and social support explained an
additional 2% of the variance in daily activity engage-
ment, supporting Hypothesis 2.

Given the significant interaction effect, the Johnson-
Neyman Analysis was applied to explore the conditional
effect of subjective cognition on daily activity engage-
ment across low, medium, and high levels of social sup-
port (Fig. 3). At high levels of social support, subjective
cognition has a significant positive effect on daily activ-
ity engagement (p=0.56, t=5.30, p<0.001). However,
this positive effect diminishes as social support levels
decrease, becoming insignificant at a social support level
of -5.13 (=0.17, t=1.97, p=0.05) or lower. This sug-
gests that subjective cognition significantly predicts daily
activity engagement only when specific levels of social
support are present (Fig. 3).

Moderated mediation analysis of the proposed model

The moderated mediation analysis of the model was con-
ducted by Model 14 in PROCESS Macro (Hypothesis 3).
Age and sex (reference =male) were included as covari-
ates to analyze the moderated mediation model after
controlling for the covariates (Table 5). The bootstrap
confidence interval for the direct effect, indirect effect,
and interaction effect remained significant even after

including covariates in the model. The moderated media-
tion index was small but significant (f=0.02, BootCI
[0.001, 0.03]), supporting Hypothesis 3. The study find-
ings with covariates are presented in Fig. 4.

Discussion

This study proposed a moderated mediation model to
explain daily activity engagement among frail older adults
living in the community, conceptualized as an indicator
of active aging. According to our findings, resilience is
associated with greater engagement in daily and social
activities, and this association is mediated by subjective
cognition. Notably, the mediation pathway is contingent
upon perceived social support—demonstrating that sub-
jective cognition facilitates engagement only when suffi-
cient social support is present.

Resilience has long been recognized as a key deter-
minant of health maintenance and daily functioning in
older adults [38, 39]. A nationwide longitudinal study of
11,112 older adults in China found that resilience pro-
tects against the onset of disability that limits daily activ-
ity participation [40]. According to a cross-sectional
survey [41], resilience and cognition are strongly related
and crucial to promoting active aging in older adults [42,
43]. Life adversities can lead to depression and cognitive
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Table 5 Moderated-mediation model analysis with covariates (N=397)
Dependent variables Label Independent variables coeff SE t LLCI uLcl
Subjective cognition a Resilience 047 0.08 557 0.30 0.63
Daily activity engagement c Resilience 034 0.1 3.02 0.12 0.56
b, Subjective cognition 0.38 0.06 6.01 0.26 0.51
b, Social support 0.29 0.07 423 0.16 042
by Cog*ss 0.04 0.02 241 0.01 0.08
covariates Age -0.18 0.04 -3.94 -0.26 -0.09
Sex -1.48 0.55 -2.66 -2.57 -0.39
Moderated mediation index (M) a*b3 0.02 0.01 0.001 0.03

Note. Cog*SS=Interaction of subjective cognition and social support; sex is dummy coded (ref=male)

decline, reducing the ability to perform daily activities
[44]. However, some individuals maintain cognitive and
functional health despite such adversity, reflecting the
protective role of resilience [21]. Resilience supports
adaptive coping strategies and may contribute to building
cognitive reserve, which helps preserve activity engage-
ment with age [41]. Our mediation analysis confirmed
that subjective cognition mediated the relationship
between resilience and daily activity engagement with
age and sex as covariates.

Among the various factors affecting cognitive reserve
and functional independence, the Canadian longitudi-
nal study on aging over three years [45] suggested that
social support plays a significant role. As a result of the

moderation model proposed in our study, social support
significantly moderated the association between subjec-
tive cognition and activity engagement. This relationship
remained significant even after controlling for age and
sex, highlighting the robustness of the interaction. Spe-
cifically, the positive association between subjective cog-
nition and activity engagement was only significant when
older adults perceived adequate social support. This
aligns with prior research demonstrating the importance
of social support in maintaining functional abilities [46]
and the interplay between social engagement and cogni-
tive health [47].

Our moderated mediation model offers several theo-
retical and clinical implications. First, resilience plays a



Oh et al. BMC Psychology (2025) 13:513

Subjective cognition

a=0.47*

Resilience

Page 8 of 10

Social support Cog*SS

b,=0.29"

b,=0.38** b,=0.04**

c'=0.34""

Daily activity engagement

Y

Fig. 4 The moderated mediation effect on daily activity engagement. **p <0.001; Cog*SS =Interaction of subjective cognition and social support; sex is

dummy-coded (ref=male)

central role in supporting daily activity engagement in
frail older adults, contributing to their ability to live inde-
pendently. Second, subjective cognition acts as a pathway
through which resilience promotes activity engagement.
Although this mechanism warrants further exploration,
our findings suggest that fostering resilience may indi-
rectly strengthen cognitive reserve and functional inde-
pendence. Third, social support enhances the effect of
subjective cognition on activity engagement. Notably, the
positive relationship was not significant when perceived
social support scores fell below -4.92 (on a centered
scale ranging from —19.02 to 9.98), reinforcing the need
for adequate support systems.

Social support encompasses the perceived or actual
availability of emotional, informational, and tangible
resources within personal networks [48]. Age-related
challenges, such as relationship losses, medical mor-
bidities, and functional declines, contribute to social
disconnections. Older adults are much more likely to
suffer from social isolation and loneliness because they
lose social support and experience social disconnec-
tions, which increases their risk of dementia by 50% and
all-cause mortality by 26% [49]. The Surgeon General’s
Advisory highlighted the critical problem of social iso-
lation among older adults and called for solutions [50].
Social connections are not just a matter of combining the
quantity or quality of human relationships; instead, it is
essential to build a culture of connection by providing
emotional support, access to various resources, cognitive

stimulation, motivation for choice of healthy lifestyle, and
guidance toward a purpose in life [50, 51].

Resilience, according to aging-related resilience theory,
is not a fixed characteristic but rather a dynamic process
that can be modified or enhanced throughout life [17].
In older people, resilience is defined as the combination
of available resources and positive behaviors [52], which
can be enhanced by social connections or supportive net-
works. Furthermore, age and gender are important fac-
tors to consider since cognition, social participation, and
daily activity engagement differ by gender and age [46,
47]. Our study found a small but significant moderated
mediation effect, indicating that resilience influences
activity engagement indirectly through subjective cogni-
tion. However, this positive association is evident only
when frail older adults perceive adequate social support.
Therefore, interventions should focus on strengthening
both resilience and social support system from family
and friends, especially for frail older adults with low sub-
jective cognition.

The limitations of this secondary analysis should be
considered when interpreting the findings. First, the
cross-sectional nature of this secondary analysis limits
the ability to infer causal relationships or fully unpack
the underlying mechanisms. Second, while the Resilience
Scale for frail older adults demonstrated initial construct
validity through exploratory factor analysis, its relatively
low internal consistency (Cronbach’s a) may reflect the
limited number of items or the presence of multiple
underlying dimensions. Further psychometric evaluation,
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including confirmatory factor analysis and testing across
diverse populations, is warranted to strengthen the scale’s
validity and reliability. Third, because the study focused
on the effect of social support on activity engagement,
individuals who lived alone or had weak social support
were excluded. This exclusion may have introduced selec-
tion bias and limited the generalizability of the findings.
Future research should consider a broader conceptual-
ization of social support—such as social connectedness
or social networks—to better understand its associa-
tion with active aging. Lastly, individuals with demen-
tia or other chronic illnesses that cause dependency in
daily activities were not included in this analysis. Further
research should explore the broader dimensions of social
support to fully comprehend its influence on active aging
dynamics.

Conclusion

This study identified resilience, subjective cognition, and
social support as essential factors in promoting daily
activity engagement among frail older adults. The mod-
erated mediation model reveals that resilience indirectly
fosters engagement through subjective cognition, and
this pathway is strengthened by adequate social sup-
port. These findings suggest the need for comprehen-
sive, tailored strategies—accounting for age and gender
differences—that enhance resilience and reinforce social
support networks. Future research should further explore
the multidimensional nature of social support to better
understand its influence on active aging.
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