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A B S T R A C T

Background and aims: Maintaining functional ability (FA) is the core goal of healthy aging. The World Health 
Organization (WHO) emphasizes that FA is shaped by intrinsic capacity (IC) , the environment, and their 
interaction. However, this interaction remains underexplored. This study investigated the moderating role of 
age-friendly community environments in the IC–functional performance relationship among older adults to 
inform targeted environmental interventions for disability prevention and healthy aging.
Methods: A cross-sectional survey was conducted between May and October 2024 using convenience sampling to 
recruit 256 older adults from three distinct community contexts in Beijing. Data were collected via structured 
questionnaires, including demographic and health-related variables, the WHO Intrinsic Capacity Instrument, and 
the Instrumental Activities of Daily Living Scale. Hierarchical regression and moderation analyses were per
formed to examine the interactions between IC and age-friendly environments.
Results: Of 256 participants, 20.3% (n = 52) had IADL impairment. Age-friendly environments significantly 
mitigated the negative impact of declining IC on IADL (B = -0.284, P = 0.002), with housing showing the 
strongest overall effect (B = -0.281, P < 0.001). The buffering effect was most notable in individuals with low IC 
(B = -3.034, P = 0.010). Stratified results: (1) Low IC: housing (B = -1.913, P = 0.015) and social participation (B 
= -1.281, P = 0.024) were key; (2) Moderate IC: transportation (B=-0.191, P = 0.003) and social participation (B 
= -0.267, P = 0.013); (3) High IC: only social inclusion/health services worked (B = -0.576, P = 0.029).
Conclusion: Age-friendly community environments are crucial for maintaining functional performance, with 
varying effects depending on IC level, highlighting the importance of developing tailored and personalized 
supportive environments to promote healthy aging.

1. Introduction

Promoting and maintaining functional ability (FA) in older adults is a 
central objective of healthy aging and strategic priority in global public 
health. FA refers to the capacity to do what an individuals value [1]. 
Among the various indicators of FA, Instrumental Activities of Daily 
Living (IADL), such as managing finances, transportation, and medica
tion, are particularly critical as they reflect the ability to live indepen
dently in later life [2].

Globally, approximately 45.2% of adults aged ≥ 60 years experience 
IADL impairment, a prevalence that is expected to increase with the 
continuing trend of population aging [3]. Beyond loss of independence, 

IADL decline is associated with a range of adverse outcomes, including 
depression [4], falls [5], hospitalization [6], and mortality [7], placing 
significant burdens on individuals, caregivers, and healthcare systems 
[8]. Therefore, understanding the underlying mechanisms and modifi
able risk factors is essential for developing effective interventions to 
delay disability and promote healthy ageing.

Functional ability is shaped by intrinsic capacity (IC), the environ
ment, and their interactions, as emphasized by the WHO [1]. Both 
intrinsic capacity and environmental factors have been extensively 
studied in relation to FA. Intrinsic capacity is strongly linked to current 
functional performance and predicts future trajectories of functional 
ability [2]. Higher intrinsic capacity helps delay functional decline, 
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while impairments in capacity increase the risk of IADL disability [2,
9–12]. In addition to intrinsic capacity, the environment plays a critical 
role in shaping functional abilities. Age-friendly community 
features—such as accessible public transportation, green spaces, and 
recreational facilities—have been shown to promote physical activity, 
mitigate functional decline, and reduce IADL impairment [9,13–15]. 
Optimizing these environments has become a key strategy for support
ing functional abilities and promoting healthy aging.

Although the independent effects of intrinsic capacity and environ
mental factors on functional ability have been well established, their 
interactions remain underexplored. Emerging evidence suggests a po
tential interplay, and Stephens et al. [16]. found that the interaction 
between intrinsic capacity and community facilities significantly 
affected physical health-related quality of life but not mental health. 
However, their use of chronic disease counts as a proxy for intrinsic 
capacity limits the validity of their findings. Similarly, Jiang et al. re
ported that the community environment more strongly influenced mo
bile payment use among individuals with lower intrinsic capacity, 
whereas its effect on basic ADL remained minimal across capacity levels 
[17]. These findings highlight the need for more comprehensive in
vestigations into the compensatory or buffering mechanisms between 
intrinsic capacity and environmental support.

Against this background, this study aimed to investigate how age- 
friendly community environments interact with intrinsic capacity to 
influence functional ability in older adults, and whether this interaction 
varies across different levels of intrinsic capacity. These findings are 
expected to inform targeted environmental interventions, support 
disability prevention, and advance the broader agenda of healthy aging.

2. Methods

2.1. Study participants

From May to October 2024, multi-center recruitment was performed 
across three Beijing communities (Xicheng: core urban, Fengtai: general 
urban, Fangshan: peri‑urban) to improve representativeness and miti
gate selection bias. Districts vary in terms of economy, infrastructure, 
and public services, enabling diverse environmental analyses.

Partial demographic/health data (e.g., age distribution and chronic 
disease prevalence) from local community health service centers guided 
recruitment to align the sample with the actual community population. 
A standardized manual was developed, and all investigators received 
unified training to ensure consistent application of inclusion/exclusion 
criteria and assessment procedures, reducing inter-investigator bias.The 
inclusion criteria were: (1) aged 60 years or older; (2) residing in the 
local community for at least six months; and (3) possessing adequate 
communication abilities and willingness to participate. Exclusion 
criteria included: (1) acute or severe illness; and (2) serious neurological 
or musculoskeletal disorders that significantly impaired mobility. A total 
of 256 older adults met the inclusion criteria and were included in the 
final analysis.

2.2. Intrinsic capacity

Intrinsic capacity was assessed based on the five domains recom
mended by the World Health Organization (WHO) [18]. All assessments 
were conducted through face-to-face interviews to ensure data authen
ticity. The measurement tools and scoring criteria for each domain are as 
follows:

Locomotion: Assessed using the Short Physical Performance Battery 
(SPPB) [19]; scores of 0–6 were coded as 0, 7–9 as 1, and 10–12 as 2.

Cognition was measured using the Mini-Mental State Examination 
(MMSE) [20]; scores of 0–9, 10–26, and 27–30 indicated 
moderate-to-severe impairment, mild impairment, and normal cogni
tion, and were coded as 0, 1, and 2, respectively.

Vitality: Evaluated using the Mini Nutritional Assessment-Short 

Form (MNA-SF) [21]; scores of 0–7 were coded as 0, 8–11 as 1, and 
12–14 as 2.

Psychological: Measured by the Patient Health Questionnaire-9 
(PHQ-9) [22]; scores of 10–27 were coded as 0, 5–9 as 1, and 0–4 as 2.

Sensory function was assessed through self-report; dual impairment 
in vision and hearing was coded as 0, impairment in either as 1, and 
normal function in both as 2.

The total intrinsic capacity scores ranged from 0 to 10. Based on 
previous research [23], a total score below 9 was defined as "declined 
IC": 0~4 as "low IC," 5~8 as "moderate IC," and 9~10 as "high IC."

2.3. Community environment

Community environment was evaluated using the Age-Friendly 
Community Assessment Scale developed by Park et al. [24]. and 
culturally adapted into Chinese by Xu et al. [25]., which consists of 36 
items covering five dimensions: housing, transportation, community 
environment, social participation, and the combined dimension of social 
inclusion and health services. Each item was rated on a five-point Likert 
scale, ranging from 1 to 5. The total score ranges from 32 to 160, with 
higher scores reflecting a more age-friendly community environment.

2.4. Instrumental activities of daily living

The IADL was evaluated using the Lawton Scale [26], with scores 
ranging from 0 to 8, with higher scores indicating better function. A 
score of <8 was defined as IADL impairment.

2.5. Covariates

Demographic and health-related information was collected through 
structured questionnaires. Demographic variables included age, sex, 
educational level, income, living arrangements, and marital status. 
Health-related variables included the number of chronic conditions and 
the types of medications used. These variables were chosen as covariates 
based on literature reviews to effectively control for confounding bias.

2.6. Statistical analysis

All data were analyzed using IBM SPSS Statistics version 25.0. 
Continuous variables were summarized as means and standard de
viations, while categorical variables were presented as frequencies and 
percentages. Group comparisons for categorical variables were per
formed using the chi-squared test. For continuous variables, 
independent-sample t-tests or one-way ANOVA were applied for nor
mally distributed data, and the Kruskal–Wallis H test was used for non- 
normally distributed data

The IADL score was treated as a continuous outcome variable. Linear 
regression models were used to examine the associations among IC, age- 
friendly community environment, and IADL. Moderation analysis was 
conducted using the PROCESS macro for SPSS to examine whether an 
age-friendly community environment moderated the association be
tween IC and IADL, estimated via ordinary least squares linear regres
sion. To reduce multicollinearity and improve the interpretability of the 
interaction effects, all independent and moderating variables were 
mean-centered before creating the interaction terms.

Based on the Ecological model of aging [27] and WHO Integrated 
Care Framework for Older People [1], participants were further divided 
into low-, moderate-, and high-IC subgroups for stratified moderation 
analysis to examine gradient heterogeneity of the moderating effect.

Sample size estimation was conducted using G*Power 3.1 for hier
archical multiple regression. With f² = 0.15, α = 0.05, power = 0.90, 18 
total predictors, and 1 tested predictor, at least 73 participants were 
required for the overall moderation model. The final sample size of 256 
provided sufficient statistical power (>0.95) for the primary analysis. 
For stratified analyses across three intrinsic capacity groups, statistical 
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power was lower in the low (n = 37) and high (n = 62) IC subgroups, and 
results were interpreted with caution after Bonferroni correction for 
multiple comparisons. Statistical significance was defined as a two- 
tailed P-value <0.05.

3. Results

3.1. Characteristics of the study population and factors associated with 
IADL impairment

A total of 256 older adults were included in this study, comprising 
105 males (41%) and 151 females (59%) with a mean age of 71.32 ±
6.42 years. Among them, 204 (79.7%) exhibited normal instrumental 
activities of daily living (IADL), while 52 (20.3%) showed impaired 
IADL. Regarding sociodemographic characteristics, the prevalence of 
IADL impairment varied significantly with age, number of chronic dis
eases, and types of medications used (Table 1).

Univariate analyses revealed significant associations between IADL 
status and both intrinsic capacity and an age-friendly community envi
ronment. Older adults with impaired IADL demonstrated significantly 

lower scores in overall intrinsic capacity, with statistically significant 
differences observed across all domains, except sensory function. Like
wise, across all dimensions of the age-friendly community environment, 
participants with IADL impairment reported significantly lower scores 
than those without impairment (Table 1).

3.2. Analysis of the interaction between age-friendly community 
environment and intrinsic capacity on IADL

To examine the moderating role of an age-friendly community 
environment in the relationship between intrinsic capacity and IADL, a 
two-step analysis was conducted.

First, hierarchical regression analysis was performed with IADL as 
the dependent variable, intrinsic capacity as the independent variable, 
and age-friendly community environment as the moderator. Both 
intrinsic capacity and community environment significantly affected 
IADL. The interaction term was significant (B = − 0.284, P = 0.002), 
indicating that age-friendly community environment buffered the 
adverse association between reduced intrinsic capacity and IADL.Spe
cifically, in communities with higher age-friendliness, the decline in 
IADL associated with lower intrinsic capacity was less pronounced. 
Demographic factors, including age, sex, and income, also influenced 
the IADL (Table 2).

Second, the differential moderating effects of the five dimensions of 
community environment were analyzed. The results showed that hous
ing, transportation, and community support environments significantly 
moderated the relationship between intrinsic capacity and IADL 
(Housing: B = − 0.281, P < 0.01; Transportation: B = − 0.195, p = 0.002; 
Community: B = − 0.215, P < 0.001). Among these, housing environ
ment had the strongest moderating effect (Table 3, Fig. 1).

3.3. Analyze the differences in the moderating effect of elderly-friendly 
communities among elderly groups with different intrinsic ability levels

First, we analyzed the overall moderating effect of an age-friendly 
community environment across varying levels of intrinsic capacity. 
Statistical results showed that community environment played a sig
nificant moderating role in the relationship between intrinsic capacity 
and IADL, particularly for older adults with moderate and low intrinsic 
capacity(B = − 0.809, P = 0.004; B = − 3.034, P = 0.010, respectively). 
The effect was strongest in the low group, indicating that a supportive 
community environment is particularly beneficial for individuals with 
substantial decline in intrinsic capacity.

Next, we analyzed the moderating effects of specific dimensions of 
the age-friendly community environment within subgroups stratified by 
intrinsic capacity level. In the severely impaired group (low IC group), 
both housing and social participation environments significantly 
moderated the relationship (Housing: B = − 1.913, P = 0.015; Social 
Participation: B = − 1.281, P = 0.024), with the housing environment 
having the greatest impact (see Supplementary Table S1 and Supple
mentary Figures S1-S2.). In the mildly impaired group (moderate IC 
group), significant moderating effects were observed for the trans
portation and social participation environments (Transportation: B =
− 0.191, P = 0.003; Social Participation: B = − 0.267, P = 0.013), with 
the social participation environment showing a stronger effect (see 
Supplementary Table S2 and Supplementary Figures S3-S4). Among 
individuals with stable intrinsic capacity (high IC group), the social in
clusion and health services domains significantly moderated the rela
tionship (B = − 0.576, P = 0.029) (see Supplementary Table S3 and 
Supplementary Figures S5).

4. Discussion

This study focused on the moderating role of age-friendly community 
environments in the relationship between IC and IADL among older 
adults and revealed the heterogeneous characteristics of environmental 

Table 1 
Comparison of demographics, intrinsic capacity, and age-friendly community 
environment by IADL status.

Characteristics IADL 
Impaired(n 
= 52)

IADL 
Unimpaired(n 
= 204)

χ2/t P

Age ​ ​ 25.846 <0.001
60~69 13(12.1) 94(87.9) ​ ​
70~79 25(20.0) 100(80.0) ​ ​
≥80 14(58.3) 10(41.7) ​ ​

Gender ​ ​ 0.712 0.399
Male 24(22.9) 81(77.1) ​ ​
Female 28(18.5) 123(81.5) ​ ​

Marital status ​ ​ 0.109 0.741
Married 41(19.9) 165(80.1) ​ ​
Widowed and others 11(22) 39(78) ​ ​

Living arrangement ​ ​ 0.112 0.738
Living with others 45(20) 180(80) ​ ​
Living alone 7(22.6) 24(77.4) ​ ​

Educational level ​ ​ 3.042 0.385
No formal schooling 2(40.0) 3(60) ​ ​
Primary 5(33.3) 10(66.7) ​ ​
Secondary 32(18.7) 139(83.1) ​ ​
Post-Secondary and 
above

13(20) 52(80) ​ ​

Monthly income(yuan) ​ ​ ​ ​
<3000 7(31.8) 15(68.2) ​ ​
3000~<5000 15(17.9) 69(82.1) ​ ​
5000~<10,000 28(22.4) 97(77.6) ​ ​
≥10,000 2(8.0) 23(92.0) ​ ​

Number of chronic 
diseases

​ ​ 13.074 <0.001

0~3 34(16.1) 177(83.9) ​ ​
>3 18(40.0) 27(60.0) ​ ​

Numbers of medication 
use

​ ​ 8.293 0.004

0~4 30(16.0) 158(84.0) ​ ​
>4 22(32.4) 46(67.6) ​ ​

Intrinsic Capacity (score) 
(%)

​ ​ 37.472 <0.01

0~5 21(56.8) 16(43.2) ​ ​
6~8 26(16.6) 131(83.4) ​ ​
9~10 5(8.1) 57(91.9) ​ ​

Age-friendly community 
environment (mean ±
SD)

​ ​ ​ ​

Housing 4.42±0.58 4.48±0.46 − 2.185 0.030
Transportation 3.80±0.66 4.18±0.51 − 4.640 <0.001
Community 3.91±0.69 4.27±0.51 − 3.810 <0.001
Social participation 3.96±0.99 4.23±0.91 − 1.920 0.046
Social inclusion and 
Health services

3.89±0.45 4.05±0.39 − 2.539 0.012
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effects through stratified analysis. The results showed that 75.6% of 
participants experienced a decline in intrinsic capacity, confirming IC as 
a key determinant of IADL impairment (B = 0.229, P < 0.01). Further 
analysis showed that an age-friendly community environment exerted a 
significant moderating effect on the association between IC and IADL (B 
= − 0.284, P = 0.002), particularly among individuals with low IC (B =
− 3.034, P = 0.010). This finding not only validates Lawton’s docility 
hypothesis, which posits that environmental influences are more pro
nounced among individuals with lower functional capacity [27] but also 
indicates that the supportive role of the environment is not uniformly 

distributed but varies with individual capacity levels.
Regarding the specific roles of the environmental dimensions, three 

dimensions (housing, transportation, and community environment) 
significantly mitigated the negative impact of IC decline on IADL (effect 
sizes: B = − 0.274, P < 0.01; B = − 0.191, P < 0.01; B= − 0.211, P <
0.001, respectively), with the housing dimension showing the strongest 
moderating effect. This underscores the importance of optimizing the 
physical aspects of age-friendly communities, particularly housing, as a 
cornerstone of functional support. The core logic of this result lies in the 
fact that the physical environment is the direct contact scenario for older 

Table 2 
Moderating effect of the age-friendly community environment on the relationship between IC and IADL (n = 256).

Variables Model 1 Model 2 Model 3 Model 4

B t P B t P B t P B t P

Constant 7.467 12.282 <0.001 5.326 7.537 <0.001 4.020 4.221 <0.001 7.212 12.564 <0.001
Age ¡0.528 ¡4.337 <0.001 ¡0.428 ¡3.654 <0.001 ¡0.435 ¡3.735 <0.001 ¡0.432 ¡3.778 <0.001
Gender 0.378 2.340 0.020 0.359 2.338 0.020 0.331 2.158 0.032 0.357 2.366 0.019
Marital status 0.444 1.322 0.187 0.430 1.350 0.178 0.431 1.359 0.175 0.406 1.306 0.193
Living arrangement − 0.079 − 0.620 0.536 − 0.034 − 0.282 0.778 − 0.041 − 0.339 0.735 − 0.038 − 0.316 0.753
Educational level − 0.058 − 0.620 0.536 − 0.061 − 0.679 0.497 − 0.054 − 0.612 0.541 − 0.050 − 0.577 0.564
Monthly income(yuan) 0.276 2.618 0.009 0.224 2.232 0.027 0.201 1.995 0.047 0.199 2.015 0.045
Number of chronic diseases ¡0.542 ¡2.421 0.016 − 0.283 − 1.296 0.196 − 0.265 − 1.224 0.222 − 0.280 − 1.313 0.190
Number of medication use − 0.159 − 0.829 0.408 − 0.046 − 0.251 0.802 − 0.063 − 0.343 0.732 − 0.074 − 0.412 0.681
Intrinsic capacity ​ ​ ​ 0.229 5.259 <0.001 0.197 4.273 <0.001 0.174 3.777 <0.001
Age-friendly community 

environment
​ ​ ​ ​ ​ ​ 0.403 2.029 0.044 0.296 1.496 0.136

Age-friendly community 
environment × Intrinsic capacity

​ ​ ​ ​ ​ ​ ​ ​ ​ ¡0.284 ¡3.143 0.002

R2 0.142 0.229 0.242 0.271
F 5.116 8.112 7.805 8.250

Notes: IC =intrinsic capacity IADL=instrumental activities of daily living, IADL was treated as a continuous dependent variable. Hierarchical linear regression analysis 
was conducted to examine the associations among intrinsic capacity, age-friendly community environment, their interaction term, and IADL.

Table 3 
Moderating effects of different dimensions of the age-friendly community environment on the relationship between IC and IADL (n = 256).

Model Variables B t P 95%CI R2 F

1–1 Intrinsic capacity 0.188 4.362 <0.001 0.103~0.272 0.297 9.359
housing 0.095 0.636 0.525 − 0.200~0.391 ​ ​
Intrinsic capacity £ housing ¡0.281 ¡3.789 <0.001 ¡0.427~¡0.135 ​ ​

1–2 Intrinsic capacity 0.174 4.052 <0.001 0.090~0.259 0.302 9.617
Transportation 0.327 2.524 0.012 0.072~0.583 ​ ​
Intrinsic capacity £ Transportation ¡0.195 ¡3.073 0.002 ¡0.319~¡0.070 ​ ​

1–3 Intrinsic capacity 0.181 4.140 <0.001 0.095~0.268 0.295 9.302
Community 0.120 0.989 0.324 − 0.119~0.360 ​ ​
Intrinsic capacity £ Community ¡0.215 ¡3.616 <0.001 ¡0.333~¡0.098 ​ ​

1–4 Intrinsic capacity 0.211 4.744 <0.001 0.123~0.298 0.257 7.660
Social Participation − 0.006 − 0.070 0.944 − 0.168~0.156 ​ ​
Intrinsic capacity × Social Participation − 0.073 − 1.650 0.100 − 0.161~0.014 ​ ​

1–5 Intrinsic capacity 0.208 4.685 <0.001 0.121~0.296 0.252 7.463
Social Inclusion and Health Services 0.158 0.87 0.385 − 0..200~0.516 ​ ​
Intrinsic capacity × Social Inclusion and Health Services − 0.040 − 0.459 0.646 − 0.211~0.131 ​ ​

IC =intrinsic capacity IADL=instrumental activities of daily living.

Fig. 1. Moderating effects of different dimensions of the age-friendly community environment on the relationship between IC and IADL.
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adults’ daily activities, as the most frequently used activity space. 
Housing’s barrier-free design (e.g., grab bars, low thresholds) directly 
compensates for mobility deficits in older adults with declining intrinsic 
capacity [28,29], serving as the "basic support" for functional indepen
dence; transportation and community environment reduce activity 
barriers caused by IC decline by ensuring travel convenience and 
shortening activity radius.

Further stratified analysis by IC level revealed a clearer "dimension- 
capacity matching" pattern. For the low IC group, the housing envi
ronment had the most prominent moderating effect, (B = − 1.913, P =
0.015), as their self-compensation capacity is severely insufficient, and 
daily activities rely heavily on short-distance physical support, making 
housing renovation a "necessary condition" rather than an "optimization 
option [30,31]; For the moderate IC group, the transportation envi
ronment had a more significant moderating role (B = − 0.191, P =
0.003). While the moderate IC group had no severe functional deficits, 
mild mobility inconvenience (e.g., reduced walking speed) limited in
dependent travel, and accessible transportation (e.g., low-floor buses) 
ensured social participation and medical accessibility, preventing 
accelerated IC decline due to reduced activity [2,32]. Social participa
tion also acted as a significant moderator for both groups (low IC: B =
− 1.281, P = 0.024; moderate IC: B = − 0.267, P = 0.013), with a 
stronger effect in the low IC group. Community activities, recreation, or 
volunteering foster social and emotional support, boost self-efficacy, and 
buffer functional limitations from IC decline [33,34]. Consistent with 
prior research, the benefits of social participation grow in importance 
with age [35,36] and its pathways vary across capacity levels [37]. For 
instance, older adults with mild capacity decline often benefit from 
physical or volunteer activities, whereas those with severe decline rely 
more on emotional support and social engagement to compensate for 
functional losses [37,38].

In the high IC group, social inclusion and healthcare environments 
significantly moderated the relationship among older adults (B =
− 0.576, P = 0.029). A socially inclusive environment that fosters 
respect, acceptance, and support can enhance self-efficacy, reduce 
isolation, and improve the quality of life. Supportive neighborhood re
lationships also provide emotional and instrumental support [39]. 
High-quality healthcare environments, including regular check-ups, 
preventive services, and personalized care, contribute to the mainte
nance of physical and cognitive stability [40]. Tailored social and health 
services for older adults with stable capacity can promote sustained 
functional independence.

Overall, this study reinforces the critical role of environmental fac
tors in shaping functional outcomes later in life, particularly among 
those with declining capacity. For example, housing environments are 
vital for those with severe limitations. Policymakers and urban planners 
should prioritize age-friendly designs, including accessible housing and 
transportation systems. Furthermore, the benefits of social participation 
highlight that beyond physical infrastructure, opportunities for com
munity engagement are essential for quality of life.

These findings also strengthen the person–environment fit frame
work, emphasizing that the interaction between personal capacity and 
environmental features determines behavioral outcomes and well-being. 
Environmental barriers are not inherently problematic, and their im
pacts depend on individual capacities [41]. Therefore, age-friendly 
environmental modifications should accommodate diverse levels of 
intrinsic capacity, enabling a better alignment between personal needs 
and environmental support.

4.1. Strength and limitations

This study had several strengths. A primary strength lies in the 
analysis of how the relationship between intrinsic capacity and func
tional ability varies across different levels of intrinsic capacity (low, 
moderate, and high). This nuanced approach provides a detailed un
derstanding of how community environments can offer differentiated 

support based on the unique needs of the elderly. Such insights are 
valuable for the development of personalized and tailored interventions 
aimed at promoting healthy aging and preventing disability. Further
more, the use of reliable and valid instruments, including the World 
Health Organization Intrinsic Capacity Instrument and Instrumental 
Activities of Daily Living (IADL) scale, ensures that the data accurately 
reflect the intrinsic capacity and functional ability of elderly 
participants.

However, this study had some limitations. Convenience sampling 
may limit the generalizability of the findings, as the sample may not 
fully represent the broader elderly population, particularly in terms of 
socioeconomic diversity. The cross-sectional design restricts the ability 
to establish causal relationships, as it captures only a snapshot of par
ticipants' functional abilities at a single point in time. Additionally, the 
study was conducted in Beijing, and data were collected from elderly 
individuals participating in community health service centers. This may 
limit the applicability of the results to other regions, especially rural or 
less-urbanized areas, where community environments and access to 
services may differ. Finally, although the overall sample size was suffi
cient for the primary moderation analysis, the stratified subgroup ana
lyses had limited statistical power because of the relatively small sample 
sizes in some IC strata, particularly the low and high IC groups. There
fore, the subgroup-specific findings should be interpreted as exploratory 
and require validation in future studies with larger and more balanced 
samples.

5. Conclusion

This study highlights the significant role of age-friendly community 
environments in promoting functional ability among the elderly, 
particularly by moderating the relationship between intrinsic capacity 
and functional performance. These findings demonstrate that commu
nity environments can provide differentiated support based on the level 
of intrinsic capacity, which is essential for developing personalized in
terventions tailored to the specific needs of elderly individuals. The re
sults emphasize the importance of designing and implementing age- 
friendly communities that address the specific needs of elderly in
dividuals with a particular focus on housing and social participation.
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