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Background: Community-based lifestyle interventions, including nature-based and Green Care activities, are
associated with improved psychological well-being among older adults. However, these programs are often
delivered as standardized interventions without systematic alignment with individual functional capacity or
psychosocial needs. The World Health Organization’s Integrated Care for Older People (ICOPE) framework is a

ICOPE . . . . . .
Social prescribing person-centred, integrated care approach spanning assessment, care planning, and community linkage, offering a
Well-being multidimensional structure for assessing intrinsic capacity and guiding personalized participation.

Objective: This study examined the association between participation in community-based lifestyle intervention
domains and psychological well-being among rural older adults and evaluated the potential of the ICOPE
framework as a classification structure for precision community participation.

Methods: A cross-sectional study was conducted among community-dwelling older adults in rural Taiwan. Psy-
chological well-being was assessed using the WHO-5 Well-Being Index. Participation in lifestyle intervention
domains was analyzed, and cluster analysis was used to identify heterogeneous participation profiles.

Results: Distinct participation clusters with varying well-being profiles were identified. Higher engagement in
community-based and nature-based interventions was associated with significantly higher psychological well-
being.

Conclusion: Community-based lifestyle and Green Care interventions were associated with psychological well-
being outcomes among rural older adults. As a person-centred, integrated care framework, ICOPE offers a
promising conceptual structure for organizing community participation programs and supporting precision social
prescribing, though direct testing of ICOPE-guided intervention matching was beyond the scope of this study.
Personalized community-based health promotion.

1. Introduction

Population aging presents profound challenges for healthcare sys-
tems and community services worldwide, particularly in maintaining
psychological well-being, functional ability, and quality of life among
older adults. Psychological well-being is a critical component of healthy
aging, as it is strongly associated with functional independence, resil-
ience, and reduced risk of adverse health outcomes. Lifestyle in-
terventions, including physical activity, psychosocial engagement, and
community participation, have been widely recognized as effective
strategies for enhancing psychological well-being in older populations
[1-3]. These interventions improve well-being through mechanisms
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such as enhanced self-efficacy, social engagement, and cognitive and
emotional regulation [2]. Community-based health promotion pro-
grams, in particular, have demonstrated effectiveness in improving
psychological health, promoting health behaviors, and enhancing
overall well-being, especially when interventions are delivered within
socially supportive environments [4,5].

Social participation plays a central role in promoting psychological
well-being and healthy aging. Engagement in community activities has
been associated with reduced depressive symptoms, improved
emotional health, and enhanced social connectedness [6,7]. In response
to the growing recognition of social determinants of health, social pre-
scribing has emerged as an innovative care model that connects
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individuals with community-based activities to improve health and
well-being [8,9]. Social prescribing interventions, including participa-
tion in gardening, cultural programs, and volunteer activities, have
demonstrated effectiveness in reducing social isolation and improving
psychological well-being among older adults [10]. However, despite the
demonstrated benefits of social participation and lifestyle interventions,
existing programs are often delivered as standardized interventions
without systematic alignment with individual functional capacity or
psychosocial needs [11-13].

Among lifestyle interventions, nature-based interventions and Green
Care programs have gained increasing recognition as effective ap-
proaches for promoting psychological well-being and healthy aging. For
the purposes of this study, “Green Care” refers to the Rural Community
Green Care Program—a structured, multidimensional lifestyle inter-
vention implemented by Taiwan’s Ministry of Agriculture—which in-
tegrates nature-based and lifestyle activities for community-dwelling
older adults. This program represents one application within the broader
family of nature-based interventions (NBIs), which encompasses horti-
cultural therapy, nature-based physical activities, community
gardening, and related approaches utilizing natural environments for
therapeutic and preventive purposes. Green Care interventions of this
kind have been shown to be associated with reduced symptoms of
depression and anxiety, and with improvements in life satisfaction,
emotional regulation, and overall well-being [14-17]. These in-
terventions are understood to promote psychological well-being through
multiple pathways, including exposure to restorative natural environ-
ments, meaningful engagement in purposeful activities, and opportu-
nities for social interaction and peer support [18,19]. The psychological
benefits of nature-based interventions are further supported by theo-
retical frameworks such as Attention Restoration Theory and Stress
Reduction Theory, which highlight the restorative and stress-reducing
effects of natural environments [20]. In addition to their psychological
benefits, community-based Green Care programs have demonstrated
feasibility, accessibility, and sustainability, making them promising in-
terventions for promoting healthy aging, particularly in community and
rural settings [21].

Despite the growing evidence supporting Green Care and
community-based lifestyle interventions, a key challenge remains in
systematically identifying individual functional needs and matching
older adults with appropriate interventions. The World Health Organi-
zation’s Integrated Care for Older People (ICOPE) framework was
developed to address this challenge by providing a comprehensive
approach to assessing intrinsic capacity across multiple domains,
including cognition, mobility, vitality, psychological health, and sensory
function [22,23]. Intrinsic capacity is a central determinant of func-
tional ability and healthy aging, and early identification of
domain-specific decline enables targeted preventive interventions [24,
25]. It is important to clarify that ICOPE is not merely a screening in-
strument; rather, WHO presents it as a person-centred, integrated health
and social care approach encompassing assessment, individualized care
planning, and linkage to community services. This integrated care
framework, grounded in the WHO Healthy Ageing framework, offers
substantial potential for organizing, classifying, and guiding
community-based lifestyle interventions at the population level.

Importantly, the multidimensional structure of ICOPE aligns closely
with the diverse functional targets of Green Care and lifestyle in-
terventions. Nature-based interventions, physical activity programs, and
social participation activities correspond to distinct intrinsic capacity
domains, including psychological health, mobility, and vitality. Inte-
grating the ICOPE framework with Green Care and community-based
lifestyle interventions provides an opportunity to move beyond gener-
alized participation models toward precision social prescribing, in
which interventions are systematically matched to individual functional
needs. Such an approach enables the development of heterogeneous
participation pathways that simultaneously promote social engagement,
enhance intrinsic capacity, and improve psychological well-being.
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Furthermore, older adult populations exhibit substantial heteroge-
neity in functional ability, psychological well-being, and social partici-
pation patterns [26,27]. However, most community participation
programs currently provide uniform intervention content without
considering individual intrinsic capacity profiles. This gap highlights the
need for integrated frameworks that combine functional assessment
with targeted intervention delivery. The integration of ICOPE with
Green Care and community-based lifestyle interventions offers a prom-
ising model for bridging this gap by providing a structured framework
for both assessing intrinsic capacity and guiding personalized partici-
pation and social prescribing.

Therefore, the present study aimed to examine the association be-
tween participation in community-based lifestyle intervention domains,
including nature-based and Green Care activities, and psychological
well-being among rural older adults. In addition, this study sought to
identify heterogeneous participation patterns using cluster analysis and
to evaluate the potential of the ICOPE framework as a classification
structure for organizing community-based lifestyle interventions and
guiding precision social prescribing. By integrating intrinsic capacity
assessment with Green Care and community participation programs,
this study contributes to the development of personalized, community-
based intervention models for promoting psychological well-being and
healthy aging.

2. Methods
2.1. Participants and procedure

This study employed a cross-sectional research design using data
derived from the 2025 Rural Community Green Care Program, a
nationwide community-based initiative sponsored by the Ministry of
Agriculture in Taiwan. The program was developed to promote healthy
aging among rural community-dwelling older adults through multidi-
mensional lifestyle interventions integrating physical activity, nutrition,
cognitive stimulation, sensory health, and social engagement within
natural and community settings.

Participants were recruited from rural community care centers
located in central Taiwan, including Changhua, Nantou, Yunlin, and
Chiayi counties. Eligibility criteria included being aged 65 years or older
and actively participating in Green Care program activities. Exclusion
criteria comprised cognitive impairment precluding self-report
completion or inability to provide informed consent. A total of 1100
participant records were initially collected through routine program
health assessments and psychosocial surveys conducted by program
staff. One record was excluded due to missing data on the primary
outcome variable (WHO-5 Well-being Index), yielding a final analytical
sample of 1099 participants (99.9% retention). Missing data were not
imputed; analyses were conducted on participants with complete data
across all key variables. A simple participant flow diagram is provided in
Supplementary Figure 1.

The mean age of participants was 79.83 years (SD = 7.48), ranging
from 65 to 100 years. The sample was predominantly female, reflecting
the demographic characteristics commonly observed in rural aging
populations. Approximately one-quarter of participants lived alone, a
factor associated with increased risk of social isolation.

This study was approved by the Institutional Review Board of the
National Health Research Institutes (NHRI), Taiwan (IRB No
EC1130907-E). All procedures complied with ethical standards for
human subjects research.

2.2. Green care lifestyle intervention framework

The Rural Community Green Care Program represents a multidi-
mensional lifestyle intervention model grounded in preventive geron-
tology and lifestyle medicine principles. The program integrates six
primary intervention domains aligned with the World Health
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Organization’s Integrated Care for Older People (ICOPE) framework:

1. Green Exercise: Nature-based physical activities designed to improve
mobility, strength, and physical functioning.

2. Green Nutrition: Nutrition education emphasizing healthy dietary
practices using locally produced agricultural foods.

3. Green Cognition: Cognitive stimulation activities, including horti-
cultural therapy and structured group engagement, aimed at pre-
serving cognitive function.

4. Vision Health: Vision screening and related health education to
support sensory functioning.

5. Hearing Health: Hearing assessments and interventions to enhance
communication and reduce sensory-related social isolation.

6. Psychological Support: Group-based emotional support and social
interaction activities designed to prevent loneliness and promote
psychological well-being.

All six intervention domains were delivered through community care
centers by trained health professionals, including public health nurses,
nutritionists, occupational therapists, and social workers. Sessions were
conducted in group formats (typically 15-20 participants per group) in
both indoor community center settings and outdoor natural or agricul-
tural environments. Each domain was delivered at a frequency of
approximately 1-2 sessions per week, with individual session durations
ranging from 90 to 120 min. Programs operated on a continuous
enrollment basis throughout 2025, and participants could attend across
multiple domains during the year. Participation was voluntary and self-
directed, subject to program availability, rather than formally assigned
based on individual assessment. The nature-based elements of the pro-
gram were operationalized through outdoor settings (e.g., community
gardens, agricultural fields, parks) and through horticultural and envi-
ronmental activities embedded within the Green Exercise and Green
Cognition domains in particular. It should be noted that, while the
program’s domain structure is conceptually aligned with ICOPE’s
intrinsic capacity domains, formal ICOPE-guided assessment and
referral matching were not implemented in this study. The ICOPE
framework is therefore applied here as a conceptual and classificatory
lens rather than a description of clinical practice.

2.3. Measures

2.3.1. Psychological well-being

Psychological well-being was assessed using the World Health Or-
ganization Five Well-being Index (WHO-5), a widely validated instru-
ment measuring subjective psychological well-being. The WHO-5
consists of five items rated on a 6-point Likert scale ranging from 0 (at no
time) to 5 (all of the time), with higher scores indicating better psy-
chological well-being.

2.3.2. Social participation

Social participation was measured using a 12-item Social Participa-
tion Scale assessing engagement in community, recreational, and social
activities. Higher scores indicate greater levels of social participation.

2.3.3. Social connection and social isolation risk

Social connection was assessed using an 8-item Social Connection
Scale measuring perceived interpersonal connection and social support.
Consistent with prior research, participants scoring below the sample
median were classified as being at higher risk of social isolation.

2.3.4. Intervention intensity (Lifestyle intervention exposure)
Intervention intensity was operationalized as the cumulative annual
hours of participation in each Green Care lifestyle intervention domain,
including green exercise, nutrition education, cognitive stimulation,
vision health, hearing health, and psychological support activities.
Participation data were obtained from standardized attendance
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records maintained by trained community program coordinators as part
of routine program administration. These records systematically docu-
mented individual attendance for each intervention session.

For analytical purposes, the total number of participation hours in
each intervention domain was treated as continuous exposure variables.
Higher values represented greater engagement in lifestyle intervention
activities. This operationalization allowed examination of dos-
e-response relationships between lifestyle intervention engagement and
health outcomes.

2.3.5. Covariates

Demographic variables included age, gender, and living status
(living alone vs. living with family). These variables were included as
covariates due to their established associations with psychological well-
being and social isolation in older adult populations.

2.4. Statistical analysis

All statistical analyses were conducted using Python 3.10.First,
descriptive statistics were calculated to summarize participant charac-
teristics, including means, standard deviations, and score ranges for key
variables.Second, multiple linear regression analyses were performed to
examine associations between intervention intensity across lifestyle
domains and psychological well-being. Intervention hours in each
domain were included as independent variables, with WHO-5 well-being
score as the dependent variable. Age, gender, and living status were
included as covariates.Third, binary logistic regression analyses were
conducted to examine associations between intervention intensity and
risk of social isolation. Odds ratios (OR) and associated statistical sig-
nificance were calculated.Finally, K-means cluster analysis was con-
ducted to identify distinct psychosocial and lifestyle profiles among
participants. Clustering variables included psychological well-being,
social participation, social connection, and age. All variables were
standardized prior to clustering. The optimal number of clusters was
determined based on the elbow method and interpretability criteria.

3. Results
3.1. Participant characteristics

A total of 1099 rural community-dwelling older adults were included
in the analysis. The mean age of participants was 79.83 years (SD =
7.48), with an age range of 65 to 100 years. The majority of participants
were female (74.6%), while 25.4% were male. Approximately 23.4% of
participants reported living alone, whereas 76.6% lived with family
members.

The mean psychological well-being score, as measured by the WHO-
5 Well-being Index, was 11.08 (SD = 4.23). The mean social participa-
tion score was 36.02 (SD = 9.99), and the mean social connection score
was 39.26 (SD = 6.94), indicating moderate levels of psychosocial
functioning among participants (Table 1).

Table 1

Descriptive characteristics of study participants (N = 1099).
Variable Mean (SD) or n (%) Range
Age (years) 79.83 (7.48) 65-100
WHO-5 Well-being Score 11.08 (4.23) 5-28
Social Participation Score 36.02 (9.99) 13-60
Social Connection Score 39.26 (6.94) 12-48

Male 279 (25.4%) —
Female 820 (74.6%) —
Living alone 257 (23.4%) —
Living with family 842 (76.6%) —
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3.2. Association between lifestyle intervention participation and
psychological well-being

Multiple linear regression analysis was conducted to examine the
association between participation in Green Care lifestyle intervention
domains and psychological well-being (Table 2). The overall regression
model was statistically significant, F(9, 1089) = 8.29, p < .001,
explaining approximately 6.4% of the variance in well-being scores.

Among the intervention domains, greater participation in vision
health activities was significantly associated with higher psychological
well-being (B = 0.019, p = .004). In contrast, greater participation in
hearing health intervention hours was significantly associated with
lower well-being scores (B = -0.017, p = .001). Participation in green
exercise, nutrition, cognition, and psychological support interventions
was not significantly associated with well-being after adjusting for
covariates.

Regarding demographic factors, living with family was significantly
associated with higher well-being scores compared to living alone (B =
0.752, p = .015). Age and gender were not significant predictors of
psychological well-being in the adjusted model.

These findings suggest that specific lifestyle intervention domains,
particularly sensory health-related interventions, may be differentially
associated with psychological well-being among rural older adults.

3.3. Association between lifestyle intervention participation and risk of
social isolation

Binary logistic regression analysis was conducted to examine asso-
ciations between lifestyle intervention participation and risk of social
isolation (Table 3). The overall model was statistically significant, y*(9)
=104.3, p < .001, with a Nagelkerke R* of .118.

Older age was significantly associated with lower risk of social
isolation (OR = 0.962, p < .001). Greater participation in green exercise
interventions was associated with reduced risk of social isolation (OR =
0.991, p = .011). Similarly, greater participation in cognitive stimula-
tion activities was associated with reduced social isolation risk (OR =
0.993, p = .023). Hearing health intervention participation was also
associated with reduced risk (OR = 0.981, p < .001).

In contrast, greater participation in vision health interventions (OR
=1.017, p < .001) and psychological support activities (OR = 1.008, p
= .023) was associated with higher likelihood of social isolation risk.

Gender and living status were not statistically significant predictors
in the adjusted model.

These findings indicate that engagement in specific lifestyle inter-
vention domains, particularly physical and cognitive activities, was
associated with lower risk of social isolation among rural older adults.
However, several findings were counterintuitive: vision health partici-
pation was positively associated with well-being yet also associated with
higher isolation risk, while hearing health participation was negatively
associated with well-being yet associated with reduced isolation risk.

Table 2
Multiple linear regression analysis predicting psychological well-being (WHO-5
Score).

Predictor B SE B t p
Constant 10.095 1.437 — 7.026 < .001
Green Exercise (hours) 0.002 0.006 .012 0.421 674
Green Nutrition (hours) 0.002 0.007 .009 0.273 .785
Green Cognition (hours) -0.005 0.006 -.026 -0.813 417
Vision Health (hours) 0.019 0.007 .098 2.847 .004
Hearing Health (hours) -0.017 0.005 -121 -3.288 .001
Psychological Support (hours) -0.006 0.007 -.031 -0.970 332
Age 0.018 0.017 .033 1.023 .307
Male (vs female) 0.422 0.296 .041 1.426 154
Living with family 0.752 0.308 .072 2.444 .015

Model statistics: R* = .064, Adjusted R? = .056, F(9, 1089) = 8.29, p < .001
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Table 3
Binary logistic regression analysis predicting risk of social isolation.
Predictor B SE OR 95% CI p
Constant 3.149 0.760 23.32 5.24-103.66 <
.001
Age -0.038 0.009 0.962 0.945-0.980 <
.001

Green Exercise (hours) -0.009 0.003 0.991
Green Nutrition (hours) 0.000 0.003 1.000

0.985-0.997  .011
0.994-1.006  .934

Green Cognition (hours) -0.007  0.003 0.993  0.987-0.999  .023

Vision Health (hours) 0.017 0.004 1.017 1.009-1.025 <
.001

Hearing Health (hours) -0.020 0.003 0.981 0.975-0.987 <
.001

Psychological Support 0.008 0.004 1.008 1.001-1.016  .023

(hours)
Male (vs female) 0.276 0.152 1.318 0.979-1.775 .069

Living with family -0.163 0.158 0.849  0.623-1.157 .302

Model statistics:
Nagelkerke R* = .118
Model ¥*(9) = 104.3, p < .001

These patterns should be interpreted cautiously and are discussed in
detail in the Discussion section, with consideration of possible con-
founding by indication and selection effects.

3.4. Identification of lifestyle and psychosocial profiles using cluster
analysis

K-means cluster analysis identified three distinct participant profiles
based on age, psychological well-being, social participation, and social
connection scores (Table 4). The cluster solution was statistically sig-
nificant across all clustering variables (all p < .001).

Cluster 0 (n = 378) consisted of older participants (M = 83.75 years)
with the lowest psychological well-being scores (M = 8.24), but rela-
tively high levels of social participation and social connection.

Cluster 1 (n = 410) included older participants (M = 83.14 years)
with the highest psychological well-being scores (M = 13.85), but
notably lower levels of social participation and social connection
compared to other clusters.

Cluster 2 (n = 311) consisted of relatively younger participants (M =
70.70 years), with moderate well-being scores (M = 10.87) and high
levels of both social participation and social connection.

These findings highlight the heterogeneity of psychosocial and life-
style profiles among rural older adults, suggesting that individuals may
experience different patterns of psychological well-being and social
engagement despite similar participation in community-based lifestyle
interventions.

Table 4
Profiles of elderly groups identified via K-means cluster analysis.
Variable Cluster 0 Cluster 1 Cluster 2 F P
value
Sample size 378 410 311 — —
Age 83.75 83.14 70.70 512.4 <
(6.12) (5.94) (4.92) .001
WHO-5 Well- 8.24 (2.91) 13.85 10.87 384.2 <
being (3.42) (3.11) .001
Social 40.80 28.04 40.72 602.7 <
Participation (7.21) (6.33) (7.04) .001
Social Connection 42.24 34.23 42.26 721.6 <
(4.01) (4.88) (3.96) .001

Cluster interpretation:

Cluster 0: Older-Low well-being-High participation

Cluster 1: Older-High well-being—Low participation

Cluster 2: Younger—Moderate well-being—High participation
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4. Discussion
4.1. Lifestyle interventions and psychological well-being

The present study found that participation in community-based
lifestyle intervention domains was associated with psychological well-
being outcomes among rural older adults. These findings are consis-
tent with a large body of literature demonstrating associations between
lifestyle interventions—including physical activity, nutrition, and psy-
chosocial engagement—and psychological well-being in older pop-
ulations [1-3]. Such interventions are proposed to influence well-being
through multiple mechanisms, including increased self-efficacy, mastery
experiences, and positive cognitive reframing, which may directly in-
fluence psychological outcomes rather than merely acting as secondary
consequences of improved physical health [2].

Importantly, community-based health promotion programs have
been shown to produce significant improvements in psychological
health, physical activity, and chronic disease self-management, partic-
ularly when delivered at the community level rather than through in-
dividual interventions [5]. Similarly, community health education
programs have demonstrated significant improvements in psychological
health, health promotion behaviors, and overall well-being among older
adults [4]. These findings suggest that lifestyle interventions embedded
within community environments may provide more comprehensive
psychosocial benefits by simultaneously addressing behavioral, cogni-
tive, and social determinants of health.

The WHO-5 well-being index used in this study is a validated and
reliable measure of subjective well-being among older adults and has
demonstrated strong psychometric properties across diverse populations
[28]. Prior research using WHO-5 has demonstrated that well-being is
influenced by multiple factors, including physical health, psychological
resilience, social support, and community belonging. These multidi-
mensional influences align with the present study’s findings, which
highlight the importance of integrated lifestyle interventions in sup-
porting psychological well-being.

Several findings in this study require careful, nuanced interpretation.
Specifically, greater vision health participation hours were associated
with higher well-being scores (Table 2) but also with elevated social
isolation risk (Table 3), while greater hearing health participation was
associated with lower well-being but reduced isolation risk. These
counterintuitive patterns may reflect confounding by indication: older
adults with greater sensory impairments—who tend to have higher
baseline psychosocial vulnerability—may be preferentially referred to
or self-select into sensory health intervention components. Under this
interpretation, higher participation in these domains may serve as a
proxy for greater underlying need rather than as a harmful exposure.
This interpretation is also consistent with the modest variance explained
by the regression models (R* = .064 for well-being; Nagelkerke R? =
.118 for isolation risk), which indicates that unmeasured
confounders—including baseline functional and psychosocial
status—are likely important determinants of outcomes. These findings
should not be interpreted as evidence that sensory health interventions
cause harm. Rather, they signal the importance of accounting for pre-
intervention risk profiles in future research, ideally through stratified
analyses or adjustment for baseline psychosocial and functional mea-
sures, to disentangle true intervention effects from participant selection
processes.

It is also important to acknowledge a key methodological assumption
underlying the regression analyses. The linear modeling approach used
here assumes a constant association between each additional hour of
participation and well-being outcomes. However, dose-response re-
lationships in lifestyle interventions are often non-linear, with threshold
effects and potential ceiling effects at higher levels of exposure. It is
plausible that marginal gains in well-being diminish beyond a certain
participation intensity, or that some individuals require a minimum
dosage before benefits become detectable. Future research should
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examine non-linear associations—for example, using spline regression
or categorical dosage bands—to identify optimal participation ranges
for each Green Care domain and to more accurately characterize the
shape of the exposure-outcome relationship.

Furthermore, non-pharmacological interventions such as music
therapy and horticultural activities have demonstrated significant im-
provements in psychological well-being, cognitive function, and social
engagement among community-dwelling older adults. These findings
reinforce the importance of integrating diverse lifestyle intervention
components—including cognitive, sensory, and environmental
engagement—into community-based health promotion programs.

4.2. Social participation, social prescribing, and social isolation

The present findings also demonstrated associations between life-
style intervention participation and social isolation risk, which is
consistent with prior research highlighting the importance of social
participation as a core determinant of healthy aging [6,7]. Lifestyle in-
terventions delivered in group-based settings provide opportunities for
social interaction, peer support, and routine engagement, which
contribute to improved psychological and social outcomes [29].

Social prescribing frameworks provide additional theoretical support
for these findings. Social prescribing involves connecting individuals
with community-based social activities to address social determinants of
health and improve well-being [8,9]. These interventions have demon-
strated effectiveness in reducing social isolation, improving psycholog-
ical well-being, and enhancing social connectedness [10]. Participation
in community activities such as gardening, social groups, and volun-
teering has been associated with increased social engagement and
improved psychological well-being [10].

Social prescribing interventions are particularly important for older
adults because many health challenges in later life are driven by social
and environmental factors rather than purely medical conditions [8]. By
connecting individuals with community resources, social prescribing
interventions can address social isolation and improve overall
well-being. However, previous research has also noted variability in
outcomes and emphasized the importance of long-term engagement,
individualized support, and strong community infrastructure to ensure
sustained benefits [11-13].

The present findings support the potential role of community-based
lifestyle interventions as a form of social prescribing, particularly in
rural settings where healthcare access may be limited. These in-
terventions may enhance social connectedness by providing structured
opportunities for interpersonal engagement and community
participation.

4.3. Community-based interventions and healthy aging

Community-based lifestyle interventions represent a key strategy for
promoting healthy aging at the population level. Prior research has
demonstrated that community-based interventions improve mental
well-being, vitality, and social functioning [30]. Multicomponent com-
munity interventions integrating physical, nutritional, and social com-
ponents have demonstrated particularly strong effects among vulnerable
older adults [31]. These interventions are effective because they address
multiple determinants of health simultaneously.

Community-based health promotion programs also improve partic-
ipation, adherence, and long-term sustainability by leveraging existing
social networks and community infrastructure [32]. Participation in
community-based health promotion activities is influenced by perceived
benefits, self-efficacy, and social support [33]. Enhancing social support
and providing accessible community programs may therefore improve
participation and intervention effectiveness. These findings highlight
the importance of community-based intervention delivery models,
particularly in rural settings where healthcare access may be limited.
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4.4. Nature-based interventions and green care

Nature-based interventions, including Green Care programs, repre-
sent an emerging and increasingly recognized approach to promoting
psychological well-being and healthy aging among older adults. The
findings of the present study align with a growing body of evidence
demonstrating that engagement with natural environments is associated
with substantial psychological and emotional benefits. Systematic re-
views and empirical studies consistently indicate that participation in
horticultural therapy, Green Care farming, and nature-based walking
programs is associated with reduced symptoms of depression and anx-
iety and with improvements in subjective well-being, emotional regu-
lation, and overall life satisfaction [14-16,34]. Importantly, these
associations have been observed across diverse settings, including
institutional long-term care environments and tropical climates, sug-
gesting that nature-based interventions may remain beneficial even in
constrained or non-traditional environments. For example, therapeutic
horticultural activities conducted within residential care settings have
been associated with improved cognitive functioning and positive
emotional states among older adults [35,36], highlighting the potential
adaptability and broad applicability of these approaches.

The effectiveness of nature-based interventions can be understood
through multiple complementary theoretical and psychosocial mecha-
nisms. In addition to established theoretical frameworks such as Atten-
tion Restoration Theory (ART) and Stress Reduction Theory (SRT),
which emphasize the restorative psychological effects of natural envi-
ronments [20], social interaction has emerged as a critical mediating
factor. Group-based community gardening and Green Care programs
provide opportunities for shared experiences, collaborative engage-
ment, and interpersonal connection, which contribute to reduced social
isolation and enhanced social connectedness [17-19]. Through partici-
pation in meaningful nature-related activities, older adults develop peer
support networks and experience increased feelings of belonging, re-
sponsibility, and social inclusion. These experiences foster psychological
empowerment, improve self-efficacy, and contribute to a stronger sense
of purpose and meaning in life ([14]; Yeo et al., n.d.). Such psychosocial
benefits extend beyond individual-level improvements, supporting
broader social integration and emotional resilience among older adults.

Community-based delivery of nature-based interventions further
enhances their feasibility, accessibility, and long-term sustainability.
Green social prescribing initiatives, which connect individuals to nature-
based community activities through healthcare and social service sys-
tems, have gained increasing acceptance among primary care providers
and are considered effective non-pharmacological interventions for
older adults with multiple chronic conditions [21]. Participation in
community-based Green Care programs has been associated with sig-
nificant improvements in mental health outcomes, increased motivation
for continued engagement, and enhanced adherence to healthy lifestyle
behaviors [14,18]. These findings highlight the importance of inte-
grating nature-based interventions into community and primary care
systems as scalable and sustainable approaches to promoting healthy
aging.

Furthermore, nature-based interventions are highly consistent with
broader theoretical frameworks of active aging and healthy aging.
Rather than serving solely as recreational activities, Green Care in-
terventions represent holistic, multidimensional approaches that inte-
grate physical activity, informal lifelong learning, psychological
empowerment, and social engagement [16,19,37]. These interventions
support multiple domains of functional ability and well-being, contrib-
uting to improved quality of life and resilience among older adults. By
providing opportunities for meaningful engagement with natural envi-
ronments, Green Care interventions facilitate both individual-level
psychological benefits and broader community-level social integration.

Taken together, the findings of the present study and the existing
literature provide strong evidence supporting the integration of nature-
based interventions and Green Care programs into community-based
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aging care systems. Expanding access to diverse nature-based activ-
ities may serve as an effective strategy for promoting psychological well-
being, reducing social isolation, and enhancing overall quality of life
among older adults. Future public health policies and community care
models should prioritize the incorporation of Green Care and nature-
based interventions to build more resilient, supportive, and sustain-
able health promotion systems for aging populations.

4.5. Intrinsic capacity, icope framework, and precision social prescribing

The World Health Organization’s Integrated Care for Older People
(ICOPE) framework is a person-centred, integrated health and social
care approach designed to promote healthy aging at the community
level [22,23]. Rather than functioning solely as a screening instrument,
ICOPE encompasses a continuum of care that spans multidimensional
assessment of intrinsic capacity (IC) across core domains—including
cognition, mobility, vitality, psychological function, and sensory
capacity—individualized care planning, and structured linkage to
community services and activities. The present study situates itself
within this broader ICOPE framework by exploring its potential as a
classification system for structuring community participation programs
and lifestyle interventions. Importantly, while the Green Care program’s
domain structure is conceptually aligned with ICOPE’s capacity do-
mains, the present study did not implement formal ICOPE-guided
referral matching; the ICOPE framework is therefore invoked as a con-
ceptual lens rather than a description of current practice. This distinc-
tion is central to appropriately scoping the study’s contribution.

Specifically, the domain-based structure of ICOPE provides a theo-
retically grounded and operationally feasible framework for categoriz-
ing community-based health promotion programs and aligning them
with older adults’ functional needs [24,38]. Each intrinsic capacity
domain corresponds to distinct intervention targets. For example, older
adults with reduced mobility may benefit from physical activity and
exercise programs, while those with psychological or cognitive vulner-
abilities may benefit from social engagement, horticultural therapy, or
lifelong learning programs. Integrating ICOPE into community program
design allows for the systematic classification of health promotion
activities—including green care, horticultural therapy, physical activity,
social participation, and cultural engagement—based on their targeted
functional ~domains. Empirical studies have shown that
community-based interventions designed according to ICOPE principles
have been associated with improved subjective well-being (WHO-5),
psychological resilience, and overall functional ability among older
adults [39,40]. These findings suggest that ICOPE-informed in-
terventions may extend beyond recreational activities and serve as
structured pathways for lifelong learning, psychological empowerment,
and social integration [38,41].

Importantly, the present study highlights the potential of ICOPE to
serve as a foundational framework for precision social prescribing. So-
cial prescribing emphasizes the referral of individuals to non-medical
community interventions to improve health and well-being, particu-
larly for individuals with psychosocial vulnerabilities [42]. However,
one of the key challenges in social prescribing implementation has been
the lack of standardized tools for identifying individual needs and
matching individuals with appropriate interventions. The ICOPE
framework addresses this gap by providing a systematic method for
identifying domain-specific functional vulnerabilities through intrinsic
capacity screening [24,25]. Based on ICOPE assessment results,
healthcare providers and community practitioners can guide older
adults toward targeted interventions designed to strengthen weaker
functional domains. For example, older adults identified as having
psychological vulnerability may be referred to social participation or
nature-based programs, while those with mobility decline may be
referred to exercise-based interventions. This domain-based referral
approach enables the implementation of precision social prescribing,
ensuring that interventions are tailored to individual functional profiles
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rather than delivered through generalized, non-specific programming
[39,42].

Furthermore, integrating ICOPE into community-based intervention
systems strengthens the linkage between healthcare and community
services, creating a more coordinated and person-centered care model.
Community-based programs aligned with intrinsic capacity domains
have demonstrated effectiveness in improving functional ability,
reducing frailty risk, and enhancing overall well-being [24]. Addition-
ally, early identification of intrinsic capacity decline enables preventive
intervention before the onset of disability, which is consistent with the
preventive and proactive philosophy of healthy aging [23,43]. Through
this integrated model, older adults transition from passive recipients of
care to active participants in health promotion, social engagement, and
lifelong learning.

Taken together, the findings of this study suggest that the ICOPE
framework can play a dual role in community aging systems. As a
person-centred, integrated care approach, ICOPE can support both the
assessment of individual functional vulnerabilities and the structuring of
community-based health promotion programs, thereby facilitating more
targeted social prescribing. However, it should be emphasized that this
study demonstrates the conceptual plausibility of such integration
rather than empirically testing an ICOPE-guided referral model. Future
research involving implementation studies and randomized designs is
needed to evaluate whether ICOPE-guided matching of individuals to
intervention domains improves outcomes beyond standard community
participation. Integrating ICOPE into community care systems may ul-
timately strengthen the coordination between healthcare and commu-
nity services, supporting person-centred, sustainable healthy aging
ecosystems.

4.6. Cluster profiles and implications for tailored social prescribing

The three clusters identified in this study represent conceptually
distinct psychosocial profiles within the program population, each with
different implications for social prescribing practice. Cluster 0 (n = 378;
older, low well-being, high participation and social connection) may
represent individuals experiencing psychological distress despite active
social engagement—a pattern that suggests participation volume alone
may be insufficient to address their psychological needs. This group may
benefit from more intensive psychosocial support, mental health
referral, or intervention modalities specifically targeting psychological
domain decline within an ICOPE framework. Cluster 1 (n = 410; older,
high well-being, low participation and social connection) presents a
paradox: subjective well-being is preserved despite low social engage-
ment. This may reflect a subgroup who have achieved psychological
equilibrium through intrapersonal resources such as acceptance, spiri-
tuality, or established routines, and who may not perceive a need for
group-based programming. Social prescribing strategies for this group
should prioritize accessible, low-barrier activities that do not require
high commitment, and may benefit from motivational interviewing
approaches to facilitate engagement. Cluster 2 (n = 311; younger,
moderate well-being, high participation) likely represents the program’s
most functionally capable and motivationally responsive subgroup, who
may benefit most from diverse, higher-intensity intervention options
across multiple domains. Collectively, these profiles illustrate how a
one-size-fits-all program model may not optimally serve all participants,
and support the case for differentiated, needs-based participation
pathways. It should be noted that the K-means cluster solution is
exploratory and data-driven; these profiles should not be generalized as
universal typologies without replication across different populations
and program contexts. Whether intervention participation patterns
differ systematically by cluster could not be assessed in the present study
due to the nature of exposure data, but represents an important direction
for future research.
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4.7. Policy implications: toward ICOPE-Guided precision community
participation and social prescribing

The findings of the present study have important policy implications
for the design and delivery of community-based social participation and
health promotion programs for older adults. Cluster analysis revealed
substantial heterogeneity in psychological well-being, social participa-
tion, and intrinsic capacity among older adults, which is consistent with
prior research demonstrating significant variation in social vulnera-
bility, psychological resilience, and functional health status within aging
populations [26,27]. Despite this well-documented heterogeneity, cur-
rent community-based participation programs are typically designed as
standardized, one-size-fits-all interventions that provide uniform course
content to older adults regardless of their individual intrinsic capacity,
psychological status, or health risk profile. While such programs play an
important role in promoting social connectedness and reducing social
isolation, their ability to address domain-specific functional decline and
optimize individual health outcomes remains limited.

The present study suggests that integrating the WHO Integrated Care
for Older People (ICOPE) framework into community-based service
systems can fundamentally transform this conventional service model.
By using ICOPE as a functional health assessment tool, practitioners can
identify individual intrinsic capacity profiles and functional vulnera-
bilities. More importantly, ICOPE can serve as a classification frame-
work for organizing and categorizing community-based participation
programs according to their targeted functional domains, such as
mobility, cognition, psychological well-being, and vitality. This frame-
work enables the alignment of older adults’ functional needs with
appropriate intervention types, thereby supporting the development of
heterogeneous participation pathways tailored to individual health
profiles. Such an approach moves beyond generalized social participa-
tion toward individualized engagement strategies that simultaneously
promote social connection and strengthen specific functional capacities.

This ICOPE-guided model also provides a practical and scalable
foundation for implementing precision social prescribing. In practice,
operationalizing this model in rural Taiwan would involve several key
components. First, a link-worker role—fulfilled by community health
workers (e.g., public health nurses), social workers attached to com-
munity care centers, or primary care nurses—would conduct brief
ICOPE-aligned screenings to identify domain-specific capacity vulnera-
bilities. Second, assessment findings would inform structured referral
pathways directing older adults toward Green Care intervention do-
mains aligned with their identified needs (e.g., individuals with psy-
chological domain decline referred to group-based horticultural therapy
or social support activities; those with mobility decline referred to green
exercise programs). Third, follow-up mechanisms would monitor
participation and reassess functional status over time. Implementation
in rural and resource-constrained settings would require attention to
workforce capacity, transportation access, and community infrastruc-
ture, as these are well-documented barriers to social prescribing in non-
urban contexts [13]. Digital health tools and telehealth-linked referral
platforms may offer scalable solutions in settings with limited
face-to-face service infrastructure. It is important to acknowledge that
the present study did not test ICOPE-guided referral matching; accord-
ingly, the precision social prescribing model described here represents a
plausible, evidence-informed framework rather than a demonstrated
practice. Community-based interventions aligned with ICOPE and social
prescribing frameworks represent potentially scalable and sustainable
strategies for promoting healthy aging. Future implementation studies
and randomized evaluations are needed to test the feasibility and
effectiveness of ICOPE-guided personalized participation models in
real-world community settings.

4.8. Limitations

Several limitations should be considered when interpreting the
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findings of this study. First, the cross-sectional design limits the ability to
establish causal relationships between participation in community-
based lifestyle intervention domains and psychological well-being.
Although significant associations were observed, it remains unclear
whether participation improves well-being or whether individuals with
better well-being are more likely to engage in community activities.
Longitudinal and intervention studies are needed to clarify causal
relationships.

Second, psychological well-being and participation were assessed
using self-reported measures, which may be subject to recall and
response bias. Although the WHO-5 is a validated measure of subjective
well-being, it does not capture objective functional or clinical outcomes.
Future studies incorporating objective health and functional indicators
would provide a more comprehensive evaluation.

Third, the study focused on community-dwelling older adults in rural
settings, which may limit generalizability to urban populations or
institutionalized older adults. Additionally, the cluster analysis
approach was exploratory and data-driven, and participation patterns
may vary across different populations and contexts.

Fourth, a critical limitation concerns the absence of baseline intrinsic
capacity assessments. Without pre-program ICOPE screening data, it is
not possible to directly test the core hypothesis that individuals with
domain-specific capacity declines benefit more from participation in
aligned intervention domains compared to non-aligned domains. For
example, the present study cannot determine whether individuals with
baseline mobility decline who participated in Green Exercise experi-
enced greater well-being improvements than those with mobility decline
who participated only in nutrition or psychological support in-
terventions. Directly testing such matched-intervention effects would
require (1) ICOPE screening at baseline, (2) longitudinal tracking of
domain-specific participation intensity, and (3) repeated well-being
assessments. The present study’s contribution is therefore limited to
demonstrating conceptual alignment between Green Care program
structure and ICOPE domains and identifying plausible
mechanisms—such as confounding by indication—that may explain
observed participation patterns. Prospective studies implementing
ICOPE-guided referral are essential next steps for advancing this
research agenda.

Fifth, the sample’s characteristics also limit generalizability. The
cohort was predominantly female (74.6%) and older-old (mean age
79.83 years), reflecting patterns of voluntary program participation
rather than the broader rural older-adult population. Findings may
therefore not fully apply to young-old adults (aged 65-74 years), male
participants, or urban settings. Additionally, rural Taiwan’s strong
agricultural traditions, existing community care infrastructure, and
cultural context—including norms of filial piety and collectivism—may
influence both participation motivation and well-being in ways that
differ from other regions. Replication in more diverse geographic, de-
mographic, and cultural contexts is needed before the findings can be
broadly generalized.

Finally, although this study explored the potential of the ICOPE
framework as a conceptual classification structure for community
participation and precision social prescribing, formal ICOPE-guided
intervention matching was not implemented or tested. The ICOPE
framework was applied as a conceptual lens rather than a clinical pro-
tocol, and any conclusions regarding precision social prescribing should
be understood as hypothesis-generating rather than empirically
demonstrated. Future longitudinal and implementation studies are
needed to evaluate the feasibility and effectiveness of ICOPE-based
personalized participation models in community settings. Addition-
ally, the regression models explained modest proportions of outcome
variance (R? = .064 for well-being; Nagelkerke R? = .118 for social
isolation risk). Although these effect sizes are modest, they are compa-
rable to those reported in other observational studies of community-
based lifestyle interventions, where social and behavioral outcomes
are inherently multidetermined. The majority of residual variance is
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likely attributable to unmeasured factors such as baseline resilience,
chronic health conditions, family support, and socioeconomic
resources—variables that were not available in the present dataset.
Importantly, even modest population-level improvements in psycho-
logical well-being carry meaningful public health implications given the
low-cost, scalable, and low-risk nature of community-based Green Care
programs. The cluster solution was exploratory and data-driven; the
three participant profiles identified should not be interpreted as uni-
versal or fixed typologies, and replication across different populations
and program contexts is needed before generalization.

Despite these limitations, this study provides important evidence
supporting the expanded role of the ICOPE framework as both a func-
tional assessment tool and a structural foundation for developing
personalized, community-based lifestyle interventions and precision
social prescribing strategies.

4.9. Future research directions

To translate the present hypothesis-generating findings into
evidence-based practice, a phased research agenda is proposed. In Phase
1, a prospective cohort study incorporating baseline ICOPE screening
would allow direct examination of whether domain-specific intrinsic
capacity decline at baseline moderates the association between partici-
pation in aligned Green Care intervention domains and subsequent well-
being outcomes. This phase would provide critical evidence for or
against the precision-matching hypothesis central to ICOPE-guided so-
cial prescribing.

In Phase 2, a quasi-experimental implementation study could eval-
uate the real-world feasibility and effectiveness of structured ICOPE-
guided referral pathways within community care centers. This phase
would assess whether link-worker-facilitated ICOPE screening followed
by domain-matched Green Care participation produces measurably
better psychosocial outcomes compared to standard, non-guided com-
munity program enrollment. Process evaluation components should
examine barriers and facilitators to implementation in rural and
resource-constrained settings, with particular attention to workforce
capacity and transportation access.

In Phase 3, if Phase 1 and 2 findings support the efficacy and feasi-
bility of ICOPE-guided matching, a cluster-randomized trial could be
conducted to provide definitive causal evidence. Community care cen-
ters would be randomly assigned to implement either ICOPE-guided
precision social prescribing or standard community health promotion
programming. Primary outcomes would include longitudinal changes in
intrinsic capacity domain scores and psychological well-being, with
secondary outcomes addressing social isolation risk, functional inde-
pendence, and healthcare utilization. Together, this phased approach
would progressively build the evidence base needed to translate the
conceptual promise demonstrated in the present study into scalable,
sustainable, and person-centred community care practice.

5. Conclusion

This study found that participation in community-based lifestyle
interventions, including nature-based and Green Care activities, was
associated with psychological well-being outcomes among rural older
adults. These findings support the importance of community-based and
lifestyle-oriented approaches in promoting healthy aging, particularly in
settings where access to formal healthcare services may be limited.
Nature-based interventions provide meaningful opportunities for social
engagement, psychological restoration, and functional health promo-
tion, suggesting their potential value as scalable and sustainable com-
ponents of community aging care systems.

Importantly, this study contributes to discussions around the
expanded application of the World Health Organization’s Integrated
Care for Older People (ICOPE) framework. As a person-centred, inte-
grated care approach encompassing assessment, care planning, and
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community linkage, ICOPE offers a promising conceptual structure for
organizing community participation programs and informing precision
social prescribing—though the present study did not directly test ICOPE-
guided referral matching and these applications should be understood as
plausible and hypothesis-generating. By conceptually aligning intrinsic
capacity domains with targeted lifestyle and Green Care interventions,
the ICOPE framework may support more personalized, needs-based
participation pathways that address the heterogeneity of aging
populations.

Overall, integrating ICOPE-guided assessment with community-
based lifestyle and nature-based interventions represents a promising
strategy for enhancing psychological well-being, promoting functional
ability, and advancing precision health promotion for older adults.
Future community care models and public health policies should pri-
oritize the integration of ICOPE and Green Care approaches to support
sustainable and person-centered healthy aging.
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