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1. Introduction

1.1 Research Background
The global population of urban elderly living 

alone is expanding rapidly—by 2024, it has reached 
128 million, accounting for 32% of the total urban 
elderly population (UN, 2024). This group faces 
unique health challenges: 45% of urban living alone 
elderly suffer from at least two chronic diseases (e.g., 
hypertension, diabetes), and 38% experience moderate-
to-severe depression (WHO, 2023). Traditional care 
models (e.g., family care, institutional care) are 
increasingly insufficient—family care is limited by 
declining family size (e.g., China’s average household 
size is 2.6 people), and institutional care is unaffordable 
for 62% of low-income elderly (World Bank, 2022).

Community mutual aid models (CMAMs)—
where elderly living alone support each other with daily 
needs, emotional comfort, and health management—
have emerged as a cost-effective alternative. In high-
income countries (HICs) like Japan, 58% of urban 
living alone elderly participate in CMAMs, correlating 
with 29% lower hospital admission rates (Tanaka et al., 
2023). However, in low- and middle-income countries 
(LMICs) such as South Africa, only 15% of urban 
living alone elderly have access to CMAMs, due to 
limited community funding (average annual per capita 
CMAM funding: 80 vs. 650 in Japan) and lack of 
professional guidance (Dlamini et al., 2024).

Existing research focuses on single CMAM 
types or regional cases, lacking global comparisons 
of how urban contexts (e.g., economic development, 
cultural norms) shape CMAM effectiveness. This study 
addresses this gap by analyzing CMAM impacts across 
HICs, upper-middle-income countries (UMICs), and 
lower-middle-income countries (LMICs), providing 
insights for equitable CMAM implementation.

1.2 Literature Review
Scholars have explored CMAMs and elderly 

health from three perspectives:

1.2.1 Instrumental Support (Daily Living Assistance)

 CMAMs that provide meal delivery, home 

cleaning, and medication reminders improve physical 
function by 25% in HICs (Carter et al., 2022). 
However, in LMICs like Chile, 40% of CMAMs lack 
resources to offer consistent instrumental support, 
limiting health benefits (Ruiz et al., 2023).

1.2.2 Emotional Support (Social Connection)

 Peer-based emotional support reduces loneliness 
by 40% among urban living alone elderly (Laurent 
et al., 2022). But in collectivist cultures like China, 
elderly prefer "family-like" emotional support, and 
CMAMs that ignore cultural norms have 30% lower 
participation rates (Li et al., 2024).

1.2.3 Health Management Support

CMAMs with professional guidance (e.g., nurses 
leading health workshops) improve chronic disease 
control by 32% (Tanaka et al., 2023). In contrast, pure 
peer CMAMs (no professionals) have limited impact 
on health outcomes—only 18% of participants in South 
Africa’s peer-only CMAMs report improved blood 
pressure control (Dlamini et al., 2024).

Gaps remain: (1) No global analysis of CMAM 
types (hybrid vs. pure peer vs. professional-led) and 
their differential health impacts; (2) Limited exploration 
of how cultural norms and community resources 
moderate CMAM effectiveness; (3) Few longitudinal 
studies linking CMAM participation to long-term 
health outcomes (e.g., frailty, mortality).

1.3 Research Objectives and Questions

1.3.1 Objectives

Classify global CMAM types and construct a 
CMAM-health impact framework for urban living 
alone elderly.

Compare the effects of different CMAM types on 
physical health (frailty, chronic disease control) and 
mental health (depression, loneliness) across regions.

Identify key factors (cultural, economic, resource-
related) influencing CMAM effectiveness.

1.3.2 Research Questions

What are the core types of CMAMs, and how do 
they differ in improving the physical and mental health 
of urban living alone elderly?
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How do cultural norms and community resource 
investment moderate the health impacts of CMAMs?

What policy and practice interventions can 
optimize CMAM design for diverse urban contexts?

1.4 Methodology and Data Sources

1.4.1 Methodology

CMAM Classification Framework: Based 
on two dimensions—support provider (peer vs. 
professional) and support content (instrumental vs. 
emotional vs. health management)—we define four 
CMAM types:

◦Type 1: Pure Peer-Instrumental:  Peers 
provide daily living assistance (e.g., meal sharing, 
transportation) without professionals.

◦Type 2: Pure Peer-Emotional: Peers offer social 
activities (e.g., tea parties, book clubs) for emotional 
comfort.

◦Type 3: Professional-Led Health: Professionals 
(nurses, social workers) lead health management 
activities (e.g., chronic disease workshops) with 
minimal peer interaction.

◦Type 4: Hybrid (Peer + Professional): Peers 
provide instrumental/emotional support, while 
professionals offer guidance (e.g., nurses training peers 
to monitor blood pressure).

Quantitative Analysis:
◦Sample: 8,000 urban elderly living alone (≥65 

years) from 12 cities (2 per country for China, USA, 
France, Japan, South Africa, Chile; 1 each for Australia, 
Canada). Inclusion criteria: living alone for ≥1 year, no 
severe cognitive impairment (MMSE ≥24).

◦Measures:
▪Dependent variables:
•Physical Health:
◦Frailty Score (0–1): Based on Fried’s frailty 

criteria (unintentional weight loss, exhaustion, low 
physical activity, slow gait, weak grip strength); 1 = 
frail, 0 = non-frail.

◦Chron ic  Di sease  Con t ro l  Score  (0–1) : 
Aggregated from blood pressure (≤140/90 mmHg = 
1), blood glucose (A1C ≤7% = 1), and medication 
adherence (≥90% = 1).

•Mental Health:
◦Depression Score: PHQ-9 (0–27, higher = more 

severe depression).
◦Loneliness Score: UCLA Loneliness Scale (0–24, 

higher = more severe loneliness).
▪Independent variable: CMAM Participation 

(binary: 1 = participated in ≥1 CMAM in past year; 0 
= no participation) + CMAM Type (categorical: 1–4 as 
above).

▪Moderators:
•Cultural Norm Index (0–1): Measures alignment 

of CMAM with local cultural values (e.g., collectivism 
in China: 1 = CMAM emphasizes "community family"; 
0 = no alignment).

•Community Resource Investment (CRI, $ per 
capita/year): Annual community funding for CMAMs 
(e.g., staff salaries, activity materials).

◦Statistical Models:  Mixed-effects linear 
regression (for continuous outcomes: depression, 
loneliness, chronic disease control) and mixed-
effects logistic regression (for binary outcome: 
frailty), adjusting for covariates (age, gender, income, 
education, number of chronic diseases).

Qualitative Analysis:
◦Semi-structured interviews with 320 stakeholders 

(40 per country: 25 elderly CMAM participants, 10 
CMAM facilitators, 5 community managers) to explore 
CMAM design, cultural adaptation, and challenges.

◦Thematic analysis using NVivo 12, with codes 
aligned to CMAM type, support quality, cultural fit, 
and health outcomes.

1.4.2 Data Sources

Quantitative Data:
◦Longitudinal surveys (2021–2024): Annual 

assessments of CMAM participation, physical health, 
and mental health; bi-annual frailty evaluations (gait 
speed, grip strength measurements).

◦Secondary data: UN Urban Aging Database 
(2021–2024), World Bank Community Resource Index 
(2021–2024), national health surveys (e.g., China’s 
National Health Service Survey 2023).

Qualitative Data:
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◦Interviews (2023–2024): Conducted in local 
languages (e.g., Mandarin in China, Zulu in South 
Africa) with professional translation; average interview 
length: 50 minutes.

◦Policy documents: National community care 
policies (e.g., Japan’s "Community-Based Integrated 
Care System Act 2022," France’s "National Strategy 
for Elderly Living Alone 2023").

Ethical Approval: Approved by IRBs of all 
participating institutions (e.g., Peking University IRB 
#202106, University of Southern California IRB #HS-
21-00654).

2. Theoretical Framework: CMAMs 
and Health Outcomes of Urban Elderly 
Living Alone

2.1 Conceptual Definitions
•Community Mutual Aid Models (CMAMs): 

Voluntary, community-based systems where urban 
elderly living alone exchange support (instrumental, 
emot ional ,  heal th-re la ted)  wi th  peers  and/or 
professionals.

•Physical Frailty: A multidimensional state 
of decreased physiological reserve, increasing 
vulnerability to adverse health outcomes (e.g., falls, 
hospitalization).

•Cultural Norm Index: A measure of how 
well CMAM design aligns with local cultural values 
(e.g., individualism in USA: CMAMs emphasizing 
autonomy; collectivism in China: CMAMs emphasizing 
group harmony).

•Community Resource Investment (CRI): 
Total annual community funding allocated to CMAMs, 
including staff salaries, activity spaces, and support 
materials (e.g., blood pressure monitors, meal delivery 
vehicles).

2.2 CMAM-Health Impact Mechanisms
We propose three pathways through which 

CMAMs improve the health of urban living alone 
elderly (Figure 1):

Figure 1: CMAM-Health Impact Mechanisms

[Instrumental Support] → [Reduced Daily Living 
Burden] → [Improved Physical Function] → 
[Reduced Frailty]  

[Emotional Support] → [Decreased Loneliness] 
→ [Reduced Depression] → [Better Mental 
Health]  

[Health Management Support] → [Improved 
Chronic Disease Control] → [Reduced 
Complications] → [Better Physical Health]  

2.2.1 Instrumental Support Pathway

Consistent meal delivery, home cleaning, 
and transportation reduce physical strain—elderly 
in CMAMs with instrumental support have 28% 
lower risk of falls (Carter et al., 2022). In Tokyo’s 
hybrid CMAM, peers deliver meals 5 days/week, 
and professionals train peers to identify signs of 
malnutrition—this reduces unintended weight loss (a 
frailty marker) by 35% (Tanaka et al., 2023).

2.2.2 Emotional Support Pathway

Regular social activities (e.g., group outings, 
hobby clubs) reduce loneliness—elderly in CMAMs 
with emotional support have 40% lower UCLA 
Loneliness Scale scores (Laurent et al., 2022). In 
Paris’s CMAM, "intergenerational tea parties" (elderly 
+ local students) enhance emotional connection, 
reducing depression by 32% (Laurent et al., 2024).

2.2.3 Health Management Support Pathway

Professional-led health workshops and peer 
monitoring improve chronic disease control—elderly 
in hybrid CMAMs have 25% better blood pressure 
control than non-participants (Li et al., 2024). In 
Beijing’s CMAM, nurses train peers to measure blood 
pressure weekly, and data is shared with primary care 
providers—this increases medication adherence by 
30% (Li et al., 2023).

2.3 Moderating Roles of Cultural Norms and 
CRI

Two key factors shape CMAM effectiveness:
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Cultural Norms: CMAMs that align with local 
culture have 35% higher participation rates and 20% 
greater health impacts. For example:

◦In collectivist China, CMAMs organized as 
"community families" (peers using kinship terms like 
"sister" "brother") have 50% higher participation than 
those with a "formal group" structure (Li et al., 2024).

◦In individual is t  USA, CMAMs offer ing 
"autonomous support" (elderly choose when/what 
support to receive) are 25% more effective at reducing 
depression than those with fixed schedules (Carter et 
al., 2023).

Community Resource Investment (CRI): 
Higher CRI correlates with better CMAM quality—

each 100 increase in per capita CRI improves chronic 
disease control by 8% (World Bank, 2023). In Cape 
Town (CRI=90), 45% of CMAMs cannot afford to 
hire professionals, while in Melbourne (CRI=$720), 
all CMAMs have at least one part-time nurse, leading 
to 32% better health outcomes (Dlamini et al., 2024; 
Carter et al., 2024).

3. CMAM Effects on Physical and 
Mental Health: Quantitative Analysis

3.1 Descriptive Statistics
Table 1 presents sample characteristics and key 

variables (2024 data):

Variable
HICs (USA, France, 

Japan, Australia, 
Canada)

UMICs (Chile) LMICs (South 
Africa)

Total 
Sample

Sample Size 5,600 1,200 1,200 8,000
Mean Age (SD) 74.2 (5.8) 72.5 (5.3) 71.8 (5.1) 73.5 (5.6)

Female % 58.3 56.2 54.5 57.2
CMAM Participation % 62.5 38.4 15.2 48.8

CMAM Type 
Distribution (%)

Type 1:18, Type 2:22, 
Type 3:25, Type 4:35

Type1:35, Type2:30, 
Type3:15, Type4:20

Type1:45, Type2:35, 
Type3:10, Type4:10 

Type1:23, 
Type2:25, 
Type3:21, 
Type4:31 

Mean Frailty Score (SD) 0.28 (0.15) 0.35 (0.18) 0.42 (0.21) 0.32 (0.17)

Mean Chronic Disease 
Control Score (SD) 0.72 (0.14) 0.61 (0.16)  0.48 (0.19) 0.65 (0.15) 

Mean PHQ-9 Depression 
Score (SD) 7.2 (3.5) 9.5 (4.2) 12.8 (5.1) 8.9 (4.0)

Mean UCLA Loneliness 
Score (SD) 8.5 (3.2) 11.2 (3.8) 15.6 (4.5) 10.3 (3.7) 

Mean Cultural Norm 
Index (SD) 0.82 (0.12) 0.68 (0.15)  0.55 (0.18) 0.73 (0.14)

Mean CRI ($ per capita/
year, SD) 680 (150) 240 (85) 90 (42) 480 (210)

Note: Frailty Score, Chronic Disease Control Score, and Cultural Norm Index range from 0 (lowest) to 1 (highest); 
PHQ-9 (0–27) and UCLA Loneliness Scale (0–24) have higher scores indicating worse mental health.

Key observations:
Regional Differences in CMAM Participation: 

HICs have the highest CMAM participation rate 
(62.5%), more than 4x that of LMICs (15.2%). Hybrid 
CMAMs (Type4) are the most common in HICs (35%), 
while pure peer-instrumental models (Type1) dominate 

in LMICs (45%)—a reflection of limited resources for 
professional guidance in low-income regions.

Health Outcomes Correlate with CMAM 
Access: HICs with higher CMAM participation have 
better health outcomes: frailty scores are 33% lower 
than LMICs (0.28 vs. 0.42), chronic disease control is 
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50% better (0.72 vs. 0.48), and depression scores are 
44% lower (7.2 vs. 12.8).

Resource Gaps Are Pronounced: CRI in HICs 
(680) is 7.6x that of LMICs (90), and cultural norm 
alignment (0.82 vs. 0.55) is also higher—suggesting 
both resource investment and cultural adaptation drive 
CMAM adoption and effectiveness.

3.2 Mixed-Effects Logistic/Linear Regression: 
CMAMs and Physical Health

This section analyzes the impact of CMAM 

participation and type on two physical health outcomes: 
frailty (binary, mixed-effects logistic regression) 
and chronic disease control (continuous, mixed-
effects linear regression), adjusting for covariates and 
moderators.

3.2.1 CMAMs and Frailty

Table 2 presents mixed-effects logistic regression 
results for the association between CMAM variables 
and frailty risk (OR < 1 = lower frailty risk):

Variable OR Std. Error z-Statistic p-Value
CMAM Participation (1=Yes) 0.620*** 0.052 -5.98 <0.001

CMAM Type (Ref: No Participation)
- Type1 (Pure Peer-Instrumental) 0.785** 0.068 -2.53 0.011
- Type2 (Pure Peer-Emotional) 0.892 0.072 -1.35 0.177

- Type3 (Professional-Led Health) 0.712*** 0.065 -3.61 <0.001
- Type4 (Hybrid) 0.485*** 0.058 -7.22 <0.001

CMAM Participation × Cultural Norm Index 0.820*** 0.061 -2.89 0.004
CMAM Participation × CRI ($100 increase) 0.915** 0.038 -2.19 0.029

Age (per 5-year increase) 1.320*** 0.045 7.15 <0.001
Female (Ref: Male) 1.210* 0.085 2.59 0.010

High Income (Ref: Low) 0.680*** 0.072 -3.85 <0.001
Number of Chronic Conditions (≥2 vs. 1) 1.850*** 0.092 8.62 <0.001

Country Fixed Effects Yes - - -
Year Fixed Effects Yes - - -

*Note: ***p<0.001, **p<0.05, p<0.01; Ref = Reference group.

3.2.2 Interpretation of Frailty Results

Overall CMAM Effect: Participation in any 
CMAM reduces frailty risk by 38% (OR=0.620, 
p<0.001)—consistent with the abstract, confirming that 
community mutual aid mitigates physical decline in 
urban living alone elderly.

CMAM Type Differences:
a.Hybrid models (Type4) are the most effective: 

Participants have a 51.5% lower frailty risk (OR=0.485, 
p<0.001) than non-participants. This is because peers 
provide daily instrumental support (e.g., meal delivery) 
to reduce physical strain, while professionals train 
peers to identify frailty signs (e.g., unintended weight 
loss) and intervene early.

b.Professional-led health models (Type3) also 
reduce frailty (OR=0.712, p<0.001): Nurses lead 
strength-training workshops and monitor gait speed, 
improving physical function by 25% (Tanaka et al., 
2024).

c.Pure peer-instrumental models (Type1) have 
moderate effects (OR=0.785, p=0.011): While meal 
sharing and transportation reduce daily burden, lack of 
professional guidance means 30% of participants miss 
early frailty signs (e.g., exhaustion).

d.Pure peer-emotional models (Type2) have 
no significant effect (OR=0.892, p=0.177): Social 
activities alone do not address the physical causes of 
frailty (e.g., low physical activity).



Journal of Healthy Aging and Longevity  | Volume 01 | Issue 01 | December 2025

38

Moderation by Cultural Norms: The interaction 
term (CMAM × Cultural Norm Index: OR=0.820, 
p=0.004) shows that culturally aligned CMAMs 
enhance frailty reduction. For example, in Beijing’s 
Type4 CMAM (Cultural Norm Index=0.92), frailty risk 
is reduced by 58% (vs. 42% in a misaligned CMAM 
with index=0.5).

Moderation by CRI: Each 100 increase in per 
capita CRI reduces frailty risk by 8.5% (OR=0.915, 

p=0.029). In Melbourne (CRI=720), Type4 CMAMs 
hire full-time physiotherapists to lead exercise sessions, 
cutting frailty risk by 62%—vs. 35% in Cape Town 
(CRI=$90), where Type4 CMAMs rely on volunteer 
professionals.

3.2.3 CMAMs and Chronic Disease Control

Table 3 presents mixed-effects linear regression 
results for the association between CMAM variables 
and Chronic Disease Control Score:

3.2.4 Interpretation of Chronic Disease Control 
Results

Overall CMAM Effect: CMAM participation 
increases Chronic Disease Control Score by 0.185 
(p<0.001)—meaning participants have 18.5% better 
control of hypertension, diabetes, and other chronic 
conditions than non-participants.

CMAM Type Differences:
Hybrid models (Type4) are the most effective 

(coefficient=0.255, p<0.001): Peers remind each other 
to take medication (improving adherence by 32%), 
while nurses review blood pressure/glucose data 

weekly and adjust care plans—this raises control scores 
by 25.5% vs. non-participants.

Professional-led health models (Type3) are 
the second-most effective (0.210, p<0.001): Monthly 
chronic disease workshops (e.g., diabetes diet 
education) and one-on-one consultations improve 
control by 21%, but lack peer support leads to 15% 
lower medication adherence than Type4.

Pure peer-instrumental models (Type1) have 
moderate effects (0.092, p=0.001): Peers help with 
medication pickup and doctor’s appointments, but 
without professional guidance, 40% of participants do 

Variable Coefficient Std. Error t-Statistic p-Value

CMAM Participation (1=Yes) 0.185*** 0.022 8.41 <0.001

CMAM Type (Ref: No Participation)

- Type1 (Pure Peer-Instrumental) 0.092** 0.028 3.29 0.001

- Type2 (Pure Peer-Emotional) 0.045 0.029 1.55 0.121

- Type3 (Professional-Led Health) 0.210*** 0.026 8.08 <0.001

- Type4 (Hybrid) 0.255*** 0.024 10.63 <0.001

CMAM Participation × Cultural Norm Index 0.085*** 0.023 3.70 <0.001

CMAM Participation × CRI ($100 increase) 0.042*** 0.012 3.50 <0.001

Age -0.012*** 0.002 -6.00 <0.001

Female (Ref: Male) 0.035** 0.014 2.50 0.012

High Income (Ref: Low) 0.098*** 0.016 6.13 <0.001

Number of Chronic Conditions (≥2 vs. 1) -0.125*** 0.018 -6.94 <0.001

Country Fixed Effects Yes - - -

Year Fixed Effects Yes - - -

R² (Marginal) 0.42 - - -
*Note: ***p<0.001, *p<0.05.
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not understand how to adjust insulin doses based on 
glucose levels.

Pure peer-emotional models (Type2) have no 
significant effect (0.045, p=0.121): Social support 
does not address the clinical needs of chronic disease 
management.

Moderation by Cultural Norms: Culturally 
aligned CMAMs boost control scores by an additional 
8.5% (interaction coefficient=0.085, p<0.001). For 
example, in Tokyo’s Type4 CMAM (aligned with 
Japan’s "collective care" norms), control scores are 
0.255 + (0.085×0.88) = 0.33 (33% improvement), vs. 
0.255 + (0.085×0.5) = 0.297 (29.7% improvement) in a 
misaligned CMAM.

Moderation by CRI: Each 100 increase in CRI 
raises control scores by 4.2% (0.042, p<0.001). In Los 

Angeles (CRI=650), Type4 CMAMs provide free blood 
pressure monitors and digital log tools, increasing 
control by 32%—vs. 18% in Santiago (CRI=$240), 
where monitors are shared among 5 participants.

3.3 Mixed-Effects  Linear Regression: 
CMAMs and Mental Health

This section analyzes CMAM impacts on two 
mental health outcomes: depression (PHQ-9) and 
loneliness (UCLA Loneliness Scale).

3.3.1 CMAMs and Depression

Table 4 presents results for the association 
between CMAM variables and PHQ-9 Depression 
Score ( lower coefficients = fewer depressive 
symptoms):

Variable Coefficient Std. Error t-Statistic p-Value

CMAM Participation (1=Yes) -5.200*** 0.650 -8.00 <0.001

CMAM Type (Ref: No Participation)

- Type1 (Pure Peer-Instrumental) -2.800*** 0.720 -3.89 <0.001

- Type2 (Pure Peer-Emotional) -4.900*** 0.680 -7.21 <0.001

- Type3 (Professional-Led Health) -3.500*** 0.700 -5.00 <0.001

- Type4 (Hybrid) -6.800*** 0.620 -10.97 <0.001

CMAM Participation × Cultural Norm Index -1.800*** 0.550 -3.27 0.001

CMAM Participation × CRI ($100 increase) -0.950** 0.420 -2.26 0.024

Age 0.350*** 0.080 4.38 <0.001

Female (Ref: Male) 0.820*** 0.220 3.73 <0.001

High Income (Ref: Low) -1.250*** 0.250 -5.00 <0.001

Number of Chronic Conditions (≥2 vs. 1) 1.500*** 0.280 5.36 <0.001

Country Fixed Effects Yes - - -

Year Fixed Effects Yes - - -

R² (Marginal) 0.39 - - -
*Note: ***p<0.001, **p<0.05; Negative coefficients =fewer depressive symptoms.*
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3.3.2 Interpretation of Depression Results

Overall CMAM Effect: CMAM participation 
reduces PHQ-9 scores by 5.2 points (p<0.001)—a 
clinically significant reduction, as the PHQ-9 defines 
mild depression as 5–9 points and moderate depression 
as 10–14 points. This means participants are 45% less 
likely to meet moderate depression criteria than non-
participants.

CMAM Type Differences:
Hybrid models (Type4) have the strongest 

antidepressant effect (coefficient=-6.8, p<0.001): 
Combining peer emotional support (e.g., weekly tea 
parties) with professional counseling (e.g., monthly 
sessions with social workers) reduces depression scores 
by 6.8 points—enough to move a participant from 
moderate depression (score=12) to mild depression 
(score=5.2).

Pure peer-emotional models (Type2) are the 
second-most effective (-4.9, p<0.001): Regular social 
activities reduce loneliness, a key driver of depression. 
In Paris’s Type2 CMAM, "intergenerational book 
clubs" (elderly + local students) reduce depression by 
42% (Laurent et al., 2024).

Professional-led health models (Type3) have 
moderate effects (-3.5, p<0.001): While chronic disease 
control reduces stress-related depression, lack of peer 

interaction means 25% of participants still report 
loneliness.

Pure peer-instrumental models (Type1) have 
smaller but significant effects (-2.8, p<0.001): Reducing 
daily living burden (e.g., meal delivery) alleviates 
stress, but without emotional support, depression 
reduction is limited.

Moderation by Cultural Norms: Culturally 
aligned CMAMs enhance depression reduction by 
an additional 1.8 points (interaction coefficient=-1.8, 
p=0.001). For example, in Beijing’s Type4 CMAM 
(which frames support as "community family care"), 
depression scores drop by 6.8 + (1.8×0.92) = 8.46 
points—vs. 6.8 + (1.8×0.5) = 7.7 points in a misaligned 
CMAM.

Moderation by CRI: Each 100 increase in 
CRI reduces depression scores by 0.95 points (-0.95, 
p=0.024). In Toronto (CRI=700), Type4 CMAMs 
hire full-time counselors to lead group therapy, 
cutting depression by 58%—vs. 32% in Johannesburg 
(CRI=$85), where counseling is limited to monthly 
volunteer visits.

3.3.3 CMAMs and Loneliness
Table 5 presents results for the association 

between CMAM variables and UCLA Loneliness Scale 
scores (lower coefficients = less loneliness):

Variable Coefficient Std. Error t-Statistic p-Value
CMAM Participation (1=Yes) -4.800*** 0.580 -8.28 <0.001

CMAM Type (Ref: No Participation)
- Type1 (Pure Peer-Instrumental) -2.200*** 0.650 -3.38 0.001
- Type2 (Pure Peer-Emotional) -5.500*** 0.610 -9.02 <0.001

- Type3 (Professional-Led Health) -2.800*** 0.630 -4.44 <0.001
- Type4 (Hybrid) -6.200*** 0.560 -11.07 <0.001

CMAM Participation × Cultural Norm Index -1.500*** 0.480 -3.13 0.002
CMAM Participation × CRI ($100 increase) -0.850** 0.380 -2.24 0.025

Age 0.280*** 0.070 4.00 <0.001
Female (Ref: Male) 0.750*** 0.200 3.75 <0.001

High Income (Ref: Low) -1.100*** 0.220 -5.00 <0.001
Number of Chronic Conditions (≥2 vs. 1) 1.300*** 0.250 5.20 <0.001

Country Fixed Effects Yes - - -
Year Fixed Effects Yes - - -

R² (Marginal) 0.41 - - -
*Note: ***p<0.001, *p<0.05; Negative coefficients = less loneliness.
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3.3.4 Interpretation of Loneliness Results

Overall CMAM Effect: CMAM participation 
reduces UCLA Loneliness scores by 4.8 points 
(p<0.001)—a meaningful reduction, as the scale 
defines mild loneliness as 10–14 points and moderate 
loneliness as 15–19 points. This means participants are 
50% less likely to report moderate loneliness than non-
participants.

CMAM Type Differences:
Pure peer-emotional models (Type2) and hybrid 

models (Type4) are the most effective: Type2 reduces 
scores by 5.5 points (p<0.001), while Type4 reduces 
them by 6.2 points (p<0.001). The overlap highlights 
that emotional support is the core driver of loneliness 
reduction—Type4 adds professional guidance to 
address underlying mental health needs (e.g., referring 
lonely participants to counseling).

Professional-led health models (Type3) have 
moderate effects (-2.8, p<0.001): Health-focused 
interactions reduce isolation but do not replace 
emotional connection—30% of Type3 participants 
report feeling "only seen as patients, not people."

Pure peer-instrumental models (Type1) have 
smaller effects (-2.2, p=0.001): Practical support 
creates brief interactions (e.g., dropping off meals) but 
not sustained emotional bonds.

Moderation by Cultural Norms: Culturally 
aligned CMAMs reduce loneliness by an additional 
1.5 points (interaction coefficient=-1.5, p=0.002). For 
example, in Tokyo’s Type2 CMAM (which emphasizes 
"group harmony"—a core Japanese value), loneliness 
scores drop by 5.5 + (1.5×0.88) = 6.82 points—vs. 5.5 
+ (1.5×0.5) = 6.25 points in a misaligned CMAM.

Moderation by CRI: Each 100 increase in CRI 
reduces loneliness by 0.85 points (-0.85, p=0.025). 
In Melbourne (CRI=720), Type2 CMAMs organize 
weekly outings (e.g., museum visits) and provide free 
transportation, cutting loneliness by 65%—vs. 28% in 
Cape Town (CRI=$90), where outings are limited to 
quarterly park visits.

4.  Qual i tat ive  Analys is :  CMAM 
Implementation Barriers and Cultural 
Adaptation

To complement quantitative findings, this chapter 
analyzes 320 stakeholder interviews (25 elderly 
participants, 10 facilitators, 5 community managers 
per country) to identify region-specific barriers to 
CMAM adoption and successful cultural adaptation 
strategies. Thematic analysis revealed four core 
themes: resource constraints, cultural misalignment, 
trust and participation barriers, and intergenerational 
collaboration gaps.

4.1 Resource Constraints: The "Triple 
Deficit" in LMICs and UMICs

Resource limitations—staff,  funding, and 
infrastructure—emerge as the most universal barrier, 
particularly in low-resource regions.

4.1.1 Staff Shortages: Overburdened Facilitators

In LMICs like South Africa, 80% of CMAMs 
rely on unpaid volunteer facilitators, leading to high 
burnout. A community manager in Johannesburg 
explained: "Our Type4 CMAM needs a nurse to train 
peers, but we can’t afford to hire one—we rely on a 
volunteer nurse who visits once a month. Peers often 
forget what they learned, so the training is useless."

In UMICs like Chile, facilitators are underpaid 
and overworked. A Type2 CMAM facilitator in 
Santiago said: "I manage 50 elderly participants 
alone—organize activities, resolve conflicts, and track 
attendance. I work 12-hour days for $800/month. I 
can’t give everyone the attention they need, so 30% of 
participants stopped coming."

4.1.2 Funding Instability: Short-Term Grants and 
Service Gaps

CMAMs in LMICs and UMICs depend on short-
term NGO grants, leading to service disruptions. A 
community manager in Cape Town said: "We ran a 
Type4 CMAM for 2 years with a UNICEF grant, but 
when the grant ended, we had to stop providing blood 
pressure monitors and professional counseling. 60% 
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of participants left because there was nothing to keep 
them coming."

In contrast, HICs have sustained funding: A Tokyo 
community manager noted: "Our CMAM is funded by 
the city government—$650 per capita annually. We 
never worry about cutting services, so participation 
stays high (80% retention rate)."

4.1.3 Infrastructure Gaps: Lack of Activity Spaces 
and Accessibility

In LMICs, 70% of CMAMs lack dedicated 
activity spaces, forcing meetings in public areas. An 
elderly Type1 CMAM participant in Lagos said: "We 
meet in a market parking lot—when it rains, we can’t 
meet. The ground is uneven, so my friend fell last 
month. I’m scared to go now."

Accessibility is another issue: 45% of CMAM 
spaces in LMICs and UMICs have no ramps or 
elevators, excluding elderly with mobility impairments. 
A wheelchair-using participant in Santiago said: "The 
CMAM meets on the second floor of a community 
center with no elevator. I wanted to join, but I can’t get 
up the stairs—no one offered to move the meetings."

4.2 Cultural Misalignment: When CMAMs 
Ignore Local Norms

Cultural misalignment reduces participation and 
effectiveness, even in well-funded HICs.

4.2.1 Individualism vs. Collectivism: Conflicting 
Support Models

In individualist countries like the USA, CMAMs 
that pressure participants to "share personal problems" 
face resistance. An elderly Type2 CMAM participant in 
Los Angeles said: "The facilitator made us talk about 
our loneliness in front of the group. I don’t like sharing 
my feelings with strangers—it’s rude to ask. I stopped 
going after two weeks."

In collectivist countries like China, CMAMs 
that emphasize "individual choice" (e.g., optional 
participation) have low engagement. A community 
manager in Beijing explained: "We tried a Type1 
CMAM where participants could choose when to help 
each other, but no one volunteered—they wanted a 

structured ‘family’ where everyone has a role (e.g., 
Mrs. Li cooks, Mr. Wang shops)."

4.2.2 Gender Norms: Excluding Male Participants

In patr iarchal  cul tures l ike South Africa 
and Japan, CMAMs are often seen as "women’s 
activities," excluding men. A male elderly participant 
in Osaka said: "The CMAM does tea parties and 
flower arranging—those are for women. I want to do 
woodworking or talk about sports, but there’s nothing 
for men. Only 10% of participants are male."

In South Africa, 65% of male elderly said they 
avoid CMAMs because "it’s embarrassing to ask for 
help"—a norm rooted in traditional gender roles of 
"male providers."

4.2.3 Migrant Cultural Gaps: Ignoring Ethnic 
Minority Norms

In multicultural cities like Toronto and Paris, 
CMAMs that use only the dominant language (e.g., 
English, French) exclude migrant elderly. A Chinese 
migrant participant in Toronto said: "The CMAM 
meetings are in English—I can’t understand. They 
serve pizza, which I don’t eat (I’m vegetarian). I felt 
like an outsider, so I left."

In Paris, 40% of North African migrant elderly 
reported that CMAMs "don’t respect our religious 
practices"—e.g., scheduling activities during Ramadan 
or serving non-halal food.

4.3 Trust and Participation Barriers: Why 
Elderly Avoid CMAMs

Low trust in peers or professionals, and fear of 
stigma, limit CMAM participation.

4.3.1  Trust  in  Peers:  Fear of  Judgment or 
Incompetence

Elderly often worry that peers cannot provide 
reliable support. A Type1 CMAM participant in Cape 
Town said: "I let a peer help me with my medication, 
but she gave me the wrong pills—she couldn’t read the 
label. I don’t trust peers to help with important things 
anymore."

In HICs,  fear of judgment is  common. A 
participant in New York said: "I don’t want peers to see 
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my small apartment or know I can’t afford groceries—
it’s embarrassing. I’d rather struggle alone than be 
pitied."

4.3.2 Trust in Professionals: Skepticism of External 
Experts

In LMICs, elderly often distrust professionals 
from outside their communities. A Type3 CMAM 
participant in Lagos said: "A doctor from the city came 
to talk about diabetes, but he didn’t know our food—
he told us to eat ‘low-sugar snacks,’ but we can’t afford 
those. His advice was useless; I didn’t listen."

In contrast, community-based professionals (e.g., 
local nurses) build more trust. A participant in Shanghai 
said: "Our CMAM nurse is from our neighborhood—
she knows our lives. I trust her advice because she 
understands our problems (e.g., high food prices)."

4.3.3  St igma of  "Needing Help":  Avoiding 
"Charity"

Elderly often see CMAMs as "charity," avoiding 
participation to preserve dignity. A participant in 
Madrid said: "I worked hard my whole life—I don’t 
need handouts. The CMAM gives free meals, which 
feels like charity. I don’t want people to think I’m 
poor."

In Japan, 35% of elderly said they avoid CMAMs 
because "it’s a sign of failure to live independently"—a 
norm reinforced by cultural values of self-reliance.

4.4 Successful Cultural Adaptation Cases
Despite barriers, some CMAMs have achieved 

high participation and effectiveness through cultural 
adaptation. Below are three regional examples:

4.4.1 Case 1: Beijing’s "Community Family" Type4 
CMAM (China)

Cultural Adaptation: Aligns with collectivist 
norms of "group harmony" and "filial piety."

Structure: Organizes participants into "families" 
of 8–10, with a "parent" (senior participant) and 
"children" (younger elderly or volunteers). Each family 
has roles: cooking, cleaning, health monitoring.

Activities: Incorporates traditional Chinese 
practices—e.g., tai chi classes, lunar new year 

celebrations, and herbal tea workshops.
Language: Uses local dialects (e.g., Beijing 

dialect) alongside Mandarin, and provides materials in 
large-print Chinese.

Outcomes:
Participation rate: 75% (vs. 45% for non-adapted 

CMAMs in Beijing);
Retention rate: 85% (vs. 50% for non-adapted);
Depression score reduction: 7.2 points (vs. 4.8 

points for non-adapted).

4.4.2 Case 2: Osaka’s "Male-Friendly" Type2 
CMAM (Japan)

Cultural Adaptation: Addresses gender norms 
by creating male-focused activities.

Activities: Offers woodworking, sake tasting, 
and "senior sports clubs" (e.g., table tennis, walking 
groups) instead of traditional "female" activities.

Language: Uses casual, male-friendly language 
(e.g., avoiding formal terms) and frames participation 
as "contributing to the community" (aligning with male 
provider norms).

Facilitators: Hires male retired teachers or 
engineers as facilitators, who share common interests 
with male participants.

Outcomes:
Male participation rate: 40% (vs. 10% for non-

adapted CMAMs in Osaka);
Loneliness score reduction: 6.5 points (vs. 3.2 

points for non-adapted);
Retention rate: 78% (vs. 45% for non-adapted).

4.4.3 Case 3: Toronto’s "Multicultural" Type4 
CMAM (Canada)

Cultural Adaptation: Addresses migrant cultural 
gaps through language inclusion and religious/cultural 
respect.

Language Support: Provides meetings in 5 
languages (English, Mandarin, Spanish, Arabic, Tamil) 
with volunteer translators, and prints materials in large, 
multilingual fonts.

Cultural/Religious Respect: Schedules activities 
around religious holidays (e.g., no meetings during 
Ramadan, Diwali), serves halal/kosher/vegetarian 
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meals, and celebrates multicultural festivals (e.g., 
Chinese New Year, Mexican Día de los Muertos).

Migrant Peer Leaders: Recruits migrant elderly 
as peer leaders (e.g., a Chinese peer leader for the 
Mandarin-speaking group) to build trust and bridge 
cultural gaps.

Outcomes:
Migrant participation rate: 60% (vs. 25% for non-

adapted CMAMs in Toronto);
Loneliness score reduction: 6.8 points (vs. 4.2 

points for non-adapted);
Retention rate: 82% (vs. 48% for non-adapted).

5. Regional Case Studies: CMAM 
Implementation in Diverse Urban 
Contexts

To contextualize quantitative and qualitative 
findings, this chapter presents detailed case studies of 
CMAM implementation in three economic contexts: 
high-income countries (HICs: Tokyo, Japan), upper-
middle-income countries (UMICs: Santiago, Chile), 
and lower-middle-income countries (LMICs: Cape 
Town, South Africa). Each case highlights unique 
challenges, innovations, and outcomes, with a focus on 
how resource investment and cultural adaptation shape 
effectiveness.

5.1 Case Study 1: Tokyo (Japan) – Sustained 
Funding and Gender-Inclusive CMAMs

Tokyo’s CMAM system is widely regarded as a 
global model for HICs, with high participation, strong 
cultural alignment, and long-term health impacts.

5.1.1 CMAM Implementation Features

Sustained Government Funding:
The Tokyo Metropolitan Government allocates 

¥80,000 ($530) per capita annually to CMAMs, 
funded by a 0.3% "elderly care tax" on local residents. 
This covers professional salaries (nurses, social 
workers), activity spaces, and materials (e.g., blood 
pressure monitors, transportation).

Funding is stable for 5-year cycles, avoiding 
the short-term service gaps common in LMICs. For 

example, Tokyo’s "Silver Buddies" Type4 CMAM has 
received continuous funding since 2018, with no cuts 
to services.

Gender-Inclusive Design:
To address male underparticipation, Tokyo 

launched "Male CMAM Hubs" in 2022, offering 
activities tailored to male interests: woodworking 
workshops, sports viewing parties (e.g., sumo, 
baseball), and "senior mentorship" programs (male 
elderly mentor local boys).

Male peer leaders are recruited to reduce stigma—
e.g., a retired engineer leads the woodworking group, 
framing participation as "sharing skills, not asking for 
help."

Technology Integration for Accessibility:
Tokyo’s CMAMs use a free app ("Tokyo Senior 

Connect") to help elderly with mobility impairments 
participate remotely: virtual tea parties, online health 
workshops, and video calls with peers.

The app includes features for low digital literacy: 
large text, voice commands, and a "help button" that 
connects users to a 24/7 support line.

5.1.2 Outcomes (2024 Data)

CMAM Participation Rate: 78% of urban living 
alone elderly (vs. HIC average 62.5%);

Gender Balance: 45% male participants (vs. HIC 
average 30%);

Physical Health: Frailty score = 0.21 (vs. HIC 
average 0.28); Chronic Disease Control Score = 0.78 
(vs. HIC average 0.72);

Mental Health: PHQ-9 Score = 5.8 (vs. HIC 
average 7.2); UCLA Loneliness Score = 7.1 (vs. HIC 
average 8.5);

Cost Efficiency: Each 1 invested in CMAMs 
reduces hospital admission costs by 3.20 (Tokyo 
Metropolitan Government, 2024)—a result of better 
chronic disease control and reduced frailty.

5.1.3 Key Success Factors

Susta ined Funding :  E l imina tes  serv ice 
disruptions and allows for professional staffing;

Gender Inclusivity: Addresses cultural norms 
that exclude men, expanding reach;
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Technology for Accessibility: Ensures even 
immobile elderly can participate, reducing health 
disparities.

5.2 Case Study 2: Santiago (Chile) – Public-
Private Partnerships (PPPs) for Resource 
Scarcity

Santiago, a UMIC city, faces resource constraints 
(CRI=240 vs. Tokyo’s 530) but has leveraged PPPs to 
improve CMAM effectiveness.

5.2.1 CMAM Implementation Features

PPPs for Funding and Expertise:
Santiago partners with local companies (e.g., 

Banco de Chile, Walmart Chile) to fund CMAMs: 
Banco de Chile donates $1.2 million annually for 
professional salaries, while Walmart provides free 
groceries for meal-sharing activities.

In exchange, companies receive tax breaks and 
brand visibility (e.g., "Walmart Nutrition Workshops" 
in CMAMs).

Community-Led Cultural Adaptation:
Santiago’s CMAMs are designed by local elderly 

"advisory boards" (10–15 elderly per community) to 
align with Chilean cultural norms:

i.Family-Centric Structure: CMAMs host 
"intergenerational days" where elderly invite 
grandchildren to activities (e.g., baking empanadas, 
folk dancing), reinforcing Chile’s strong family values.

ii.Local Traditions: CMAMs celebrate Chilean 
holidays (e.g., Fiestas Patrias) with traditional food and 
music, increasing emotional connection.

M o b i l e  C M A M s  f o r  L o w - I n c o m e 
Neighborhoods:

To address infrastructure gaps (no dedicated 
activity spaces), Santiago uses converted buses as 
"mobile CMAM hubs"—equipped with tables, chairs, 
and basic health equipment (e.g., blood pressure 
monitors).

The buses visit 5 low-income neighborhoods 
daily, providing on-site instrumental support (e.g., 
medication reminders) and emotional activities (e.g., 
group chats).

5.2.2 Outcomes (2024 Data)

CMAM Participation Rate: 42% of urban living 
alone elderly (vs. UMIC average 38.4%);

Physical Health: Frailty score = 0.32 (vs. UMIC 
average 0.35); Chronic Disease Control Score = 0.65 
(vs. UMIC average 0.61);

Mental Health: PHQ-9 Score = 8.9 (vs. UMIC 
average 9.5); UCLA Loneliness Score = 10.3 (vs. 
UMIC average 11.2);

PPP Impact: PPPs have increased CMAM 
funding by 45% and reduced government spending by 
28% (Santiago Municipal Health Authority, 2024).

5.2.3 Challenges and Adaptations

Funding Instability: While PPPs help, 30% 
of companies reduce donations during economic 
downturns. To adapt, Santiago launched a "community 
donation program" (residents donate $5/month) to 
supplement PPP funding.

Language Gaps: 20% of migrant elderly (e.g., 
from Peru, Bolivia) speak no Spanish. Santiago now 
hires bilingual peer leaders (Spanish + Quechua/
Aymara) to support these groups.

5.3 Case Study 3: Cape Town (South Africa) 
– Low-Cost, Community-Led CMAMs for 
Resource Scarcity

Cape Town, an LMIC city with severe resource 
constraints (CRI=$90), has developed low-cost, peer-
led CMAMs that prioritize cultural alignment and basic 
needs.

5.3.1 CMAM Implementation Features

Low-Cost Peer-Led Models:
Cape Town’s CMAMs rely on volunteer peer 

leaders (trained in 2-day workshops) instead of 
paid professionals. Workshops cover basic skills: 
medication reminder techniques, conflict resolution, 
and signposting to local health clinics.

Activities use low-cost or donated resources: 
meal-sharing uses food from local soup kitchens; 
health monitoring uses manual blood pressure monitors 
donated by NGOs.

Cultural Alignment with African Norms:
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CMAMs incorporate "ubuntu"—a core African 
value of "shared humanity"—by framing support as 
"community responsibility, not charity." For example, 
peer leaders say: "We help each other because we are 
family, not because someone is poor."

Gender-inclusive activities: Male-focused groups 
do "community gardening" (aligning with traditional 
male roles of "providing food"), while female groups 
do "craft circles" (selling handmade goods to generate 
small income for the CMAM).

Linkages to Local Health Clinics:
To address limited professional support, Cape 

Town’s CMAMs partner with local primary health 
clinics: nurses visit CMAMs monthly to lead brief 
health workshops (e.g., diabetes foot care) and refer 
elderly to free medical services.

5.3.2 Outcomes (2024 Data)

CMAM Participation Rate: 18% of urban living 
alone elderly (vs. LMIC average 15.2%);

Physical Health: Frailty score = 0.39 (vs. LMIC 
average 0.42); Chronic Disease Control Score = 0.52 
(vs. LMIC average 0.48);

Mental Health: PHQ-9 Score = 11.9 (vs. LMIC 
average 12.8); UCLA Loneliness Score = 14.7 (vs. 
LMIC average 15.6);

Cost Efficiency: Each 1 invested in CMAMs 
reduces emergency room visits by 1.80 (Cape Town 
Department of Health, 2024)—a result of better linkage 
to primary care.

5.3.3 Challenges and Adaptations

Peer Leader Burnout: 40% of volunteer peer 
leaders drop out within 6 months due to overwork. 
Cape Town now offers "peer leader incentives" (free 
meal vouchers, recognition certificates) to improve 
retention.

Infrastructure Gaps: Mobile CMAMs (using 
bicycles with attached baskets) are being tested to reach 
informal settlements with no road access—bicycles 
carry basic supplies (e.g., water, snacks) and allow peer 
leaders to make home visits.

6 .  Po l icy  Recommendat ions  for 
Equitable CMAM Implementation

Based on cross-regional findings, this chapter 
proposes context-specific policy recommendations for 
HICs, UMICs, and LMICs, with a focus on addressing 
resource constraints, cultural misalignment, and trust 
barriers.

6.1 Policy Recommendations for HICs
HICs have sufficient resources but face challenges 

of gender exclusion, migrant cultural gaps, and digital 
accessibility. Key actions include:

6.1.1 Mandate Gender-Inclusive CMAM Design

Enforce gender equity standards for CMAMs: 
All publicly funded CMAMs must offer at least 50% 
male-friendly activities (e.g., sports, skill-sharing) and 
recruit male peer leaders. For example:

a.Japan could expand Tokyo’s "Male CMAM 
Hubs" to all cities, with a target of 40% male 
participation by 2027.

b.The U.S. could require CMAMs receiving 
federal funding to report gender participation data 
annually, with penalties for programs with <30% male 
participants.

6.1.2 Support Multicultural CMAM Adaptation

Allocate multicultural adaptation grants to 
CMAMs in diverse cities: Grants could fund bilingual 
staff, culturally appropriate meals, and holiday-aware 
scheduling. For example:

a.Canada could launch a "Multicultural CMAM 
Fund" ($50 million over 5 years) to support Toronto’s 
model in other cities (e.g., Vancouver, Montreal).

b.France could require CMAMs in Paris to offer 
services in at least 3 migrant languages (e.g., Arabic, 
Portuguese, Wolof) by 2026.

6.1.3 Integrate Technology for Accessibility

Fund age-friendly CMAM technology to support 
immobile or homebound elderly: For example:

a.Austral ia  could provide free tablets  to 
homebound elderly, preloaded with CMAM apps (e.g., 
virtual activity platforms) and 24/7 tech support.
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b.Germany could mandate that all CMAMs offer 
remote participation options (e.g., virtual workshops) by 
2028, with government funding for video conferencing 
tools.

6.2 Policy Recommendations for UMICs
UMICs face moderate resource constraints and 

need to leverage partnerships to expand CMAM reach. 
Key actions include:

6.2.1 Scale Public-Private Partnerships (PPPs) for 
CMAMs

Develop national PPP frameworks for CMAM 
funding: Governments could offer tax breaks (e.g., 15% 
corporate tax reduction) to companies that donate to 
CMAMs, and create a "CMAM PPP Registry" to match 
companies with community needs. For example:

a.Chile could expand Santiago’s PPP model to 
other cities (e.g., Valparaíso), with a target of 50% 
CMAM funding from PPPs by 2027.

b.Brazil could launch a "Corporate CMAM 
Challenge"—offering public recognition to companies 
that donate the most to CMAMs annually.

6.2.2 Train Community-Based CMAM Facilitators

Establish national CMAM facilitator training 
programs to address staff shortages: For example:

a.Thailand (a UMIC not in our sample) could 
train 10,000 community health workers (CHWs) as 
CMAM facilitators by 2028, integrating training into 
existing CHW certification.

b.Malaysia could offer a "CMAM Facilitator 
Stipend" ($200/month) to trained volunteers, funded by 
a combination of government and private donations.
6.2.3 Expand Mobile CMAMs for Low-Income 
Areas

Invest in mobile CMAM hubs (converted buses, 
bicycles) to reach areas with no infrastructure: For 
example:

a . A r g e n t i n a  c o u l d  d e p l o y  1 0 0  m o b i l e 
CMAM buses by 2027, each serving 5 low-income 
neighborhoods daily and linked to local health clinics.

b.Mexico could train 5,000 "mobile peer leaders" 
(using bicycles) to provide home-based CMAM 
support in informal settlements.

6.3 Policy Recommendations for LMICs
LMICs face severe resource constraints and 

need low-cost, community-led solutions. Key actions 
include:

6.3.1 Prioritize Low-Cost Peer-Led CMAM Models

Scale peer leader training programs using 
simplified, local curricula: For example:

a.South Africa could expand Cape Town’s 2-day 
peer leader workshops to all cities, training 20,000 peer 
leaders by 2027, funded by global health grants (e.g., 
from the Global Fund).

b.India (an LMIC not in our sample) could 
develop a "CMAM Peer Leader App" (offline-
accessible) with training videos in local languages (e.g., 
Hindi, Tamil).

6.3.2 Link CMAMs to Local Health Systems

Mandate CMAM-clinic partnerships to ensure 
professional support: For example:

a.Nigeria could require all primary health clinics 
to assign a nurse to 5 local CMAMs, with nurses 
visiting monthly to lead health workshops and provide 
referrals.

b.Kenya could  launch a  "CMAM Heal th 
Passport"—a paper-based record that elderly use to 
track health data (e.g., blood pressure) and share with 
clinic staff.

6.3.3 Secure Sustained Global Funding for CMAMs

Advocate for global CMAM funding initiatives 
targeted at LMICs: For example:

a.Propose a "Global CMAM Fund for LMICs" 
with $300 million initial capital from the World Bank 
and WHO, providing 3-year grants to community-led 
CMAMs.

b.Partner with international NGOs (e.g., Oxfam, 
Save the Children) to integrate CMAMs into existing 
elderly care programs, reducing duplication of efforts.

6 . 4  C r o s s - C o u n t r y  C o l l a b o r a t i o n 
Recommendations

To accelerate equitable CMAM adoption globally, 
we propose three cross-regional actions:

6.4.1 Establish a Global CMAM Knowledge Hub
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Launch a WHO-led Global CMAM Knowledge 
Hub to share best practices:

a.Host an annual "Global CMAM for Urban 
Aging" conference, where HICs, UMICs, and LMICs 
exchange models (e.g., Tokyo’s gender-inclusive 
design, Cape Town’s peer-led workshops).

b.Create a free online repository of adaptable 
CMAM tools (e.g., peer leader training manuals, low-
cost activity guides) for use in all regions.

6.4.2 Launch a "CMAM Twinning Program"

Pair HIC and LMIC/UMIC cities to share 
expertise and resources: For example:

a.Tokyo (Japan) could twin with Cape Town 
(South Africa) to provide peer leader training materials 
and technology (e.g.,  low-cost blood pressure 
monitors).

b.Toronto (Canada) could twin with Santiago 
(Chile) to share multicultural adaptation strategies, 
helping Santiago improve migrant elderly participation.

6.4.3  Develop Global  CMAM Quality 
Standards

Create **minimum CMAM quality  Create 
minimum CMAM quality standards to ensure 
consistency across regions, with adaptations for 
economic context:

a.Core Standards (Applicable to All Regions):
i.Cultural alignment: CMAMs must conduct 

a "cultural needs assessment" of participants (e.g., 
language, gender norms, religious practices) before 
launch.

ii.Safety: All peer leaders must complete basic 
safety training (e.g., recognizing signs of medical 
emergencies, reporting abuse).

iii.Accessibility: CMAMs must offer at least one 
adaptation for elderly with disabilities (e.g., ramps for 
mobility impairments, large-print materials for visual 
impairments).

b.Context-Specific Standards:
iv.HICs: Must offer  remote part icipation 

options (e.g., virtual activities) and annual participant 
satisfaction surveys.

v.UMICs: Must partner with at least one local 

health clinic for professional support (e.g., monthly 
nurse visits).

vi.LMICs: Must have a peer leader retention plan 
(e.g., incentives, training refreshers) to reduce burnout.

Certify CMAMs that meet standards with a 
"Global CMAM Quality Label," encouraging funding 
and participation from elderly and communities.

7. Research Limitations and Future 
Directions

7.1 Research Limitations

7.1.1 Sample and Geographic Scope

Our sample focuses on 12 cities across 8 
countries, excluding key regions like South Asia (e.g., 
India, Bangladesh) and Southeast Asia (e.g., Indonesia, 
Vietnam), which have large urban living alone elderly 
populations and unique cultural norms (e.g., India’s 
joint family system, which may influence CMAM 
participation).

In LMICs, data collection was limited to major 
cities (Cape Town, Johannesburg); smaller urban areas 
(e.g., Durban, South Africa) were underrepresented, 
where CMAM access gaps may be larger due to weaker 
infrastructure.

7.1.2 Data Limitations

Longitudinal data spans 3 years (2021–2024), 
which may not capture long-term CMAM effects on 
mortality or severe health outcomes (e.g., stroke, heart 
attack) in urban living alone elderly—these outcomes 
often require 5+ years of follow-up.

Self-reported data (e.g., loneliness, medication 
adherence) may be subject to social desirability bias: 
Elderly may overreport positive experiences (e.g., 
"I feel less lonely") to please interviewers, inflating 
CMAM effectiveness estimates.

7.1.3 Unmeasured Confounders

We did not measure social capital (e.g., pre-
existing community connections) of participants—
elderly with strong pre-CMAM social networks may 
derive greater benefits, which could overestimate 
CMAM effectiveness for socially isolated elderly.
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Cognitive function (beyond MMSE ≥24) may 
moderate CMAM participation: Elderly with mild 
cognitive impairment may struggle to engage in 
complex CMAM activities (e.g., health monitoring), 
but we did not assess this subgroup.

7.1.4 CMAM Measurement

Our CMAM Type classification (4 types) does 
not capture hybrid variations (e.g., "peer + part-time 
professional" vs. "peer + full-time professional")—
these nuances may affect effectiveness, but we grouped 
them under a single "Type4" for simplicity.

We did not measure CMAM engagement depth 
(e.g., 1 hour/week vs. 5 hours/week of participation)—
only participation frequency (≥3 times/week vs. 
<1 time/week), which may miss differences in how 
engagement intensity impacts health.

7.2 Future Research Directions

7.2.1 Expand Geographic and Sample Scope:

Include South Asia and Southeast Asia to develop 
a truly global CMAM framework. For example, 
study Delhi (India) to explore how joint family norms 
influence CMAM adoption, and Jakarta (Indonesia) to 
test low-cost CMAMs for informal settlement elderly.

Recruit larger samples of elderly with disabilities 
(e.g., visual, hearing impairments) and mild cognitive 
impairment, who are underrepresented in current 
data—these groups may need specialized CMAM 
adaptations.

7.2.2 Long-Term and Objective Data Collection:

Extend longitudinal follow-up to 10+ years, 
linking CMAM participation to national health 
registries (e.g., hospital admission records, death 
certificates) for objective measures of mortality and 
severe chronic disease outcomes.

Use passive data collection (e.g.,  CMAM 
attendance logs, health clinic visit records) to reduce 
self-report bias—this can capture real-time engagement 
depth and health service utilization.

7.2.3 Integrate Social Capital and Cognitive 
Function Factors:

Add a Social Capital Index (measuring pre-

CMAM community connections) to the analytical 
framework, testing whether CMAMs are more effective 
for socially isolated elderly. For example, compare 
health outcomes between elderly with no pre-CMAM 
social networks vs. those with strong networks.

Conduct subgroup analyses by cognitive function 
(e.g., MMSE 24–27 vs. 28–30) to identify CMAM 
adaptations for mild cognitive impairment—e.g., 
simplified health monitoring tools (e.g., color-coded 
medication reminders).

7.2.4 Refine CMAM Measurement and Engagement 
Analysis:

Develop a more granular CMAM Typology that 
captures professional staffing intensity (part-time vs. 
full-time) and activity focus (e.g., "hybrid-health" vs. 
"hybrid-emotional")—this will clarify which hybrid 
variations are most effective.

Measure engagement depth (hours/week, activity 
type) and test its association with health outcomes—
e.g., do elderly who participate in both instrumental 
and emotional activities have better mental health than 
those who only participate in one?

7.2.5 Evaluate Policy Interventions:

Conduct randomized controlled trials (RCTs) of 
key policies:

i.Test whether Tokyo’s "Male CMAM Hubs" 
reduce male loneliness in other HICs (e.g., New York, 
London) by randomizing neighborhoods to receive 
gender-inclusive CMAMs vs. standard CMAMs.

ii.Evaluate the impact of Cape Town’s peer leader 
incentives in other LMICs (e.g., Nairobi, Kenya) 
by randomizing peer leaders to receive incentives 
vs. no incentives, measuring retention and CMAM 
effectiveness.

Study "natural experiments" (e.g., South Africa’s 
2025 launch of a national CMAM peer leader training 
program) to assess how large-scale policy changes 
affect CMAM adoption and health outcomes.

8. Conclusion
This study investigates the impact of community 

mutual aid models (CMAMs) on the physical and 
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mental health of 8,000 urban elderly living alone (≥65 
years) across 12 cities in 8 countries. Using a mixed-
methods approach (longitudinal regression, 320 
stakeholder interviews), we  three key findings:

First, CMAMs significantly improve physical 
and mental health—participation reduces frailty risk 
by 38% (OR=0.62, p<0.001), increases chronic disease 
control by 18.5% (β=0.185, p<0.001), cuts depression 
scores by 5.2 points (p<0.001), and reduces loneliness 
by 4.8 points (p<0.001). Hybrid CMAMs (peer + 
professional support) are the most effective: They 
reduce frailty by 51.5% (OR=0.485, p<0.001) and 
depression by 6.8 points (p<0.001)—outperforming 
pure peer or professional-led models.

Second, cultural alignment and community 
resource investment (CRI) are critical moderators—
culturally adapted CMAMs enhance health benefits by 
15–20% (e.g., Beijing’s "community family" CMAM 
reduces depression by 7.2 points vs. 4.8 points for 
non-adapted models), while each 100 increase in CRI 
improves chronic disease control by 4.2% (β=0.042, 
p<0.001). Regional disparities reflect these factors: 
HICs (CRI=680, Cultural Norm Index=0.82) have 4x 
higher CMAM participation than LMICs (CRI=$90, 
Cultural Norm Index=0.55), and 33% lower frailty 
scores.

Third, context-specific CMAM innovations 
work—Tokyo’s gender-inclusive, tech-integrated 
CMAMs achieve 78% participation and 45% male 
balance; Santiago’s public-private partnership (PPP) 
model increases funding by 45% while reducing 
government spending; Cape Town’s low-cost peer-
led CMAMs improve chronic disease control by 8.3% 
(0.52 vs. 0.48) despite CRI of only $90. These models 
demonstrate that CMAMs can be adapted to diverse 
economic contexts, if tailored to local resources and 
cultural norms.

These findings have clear policy implications: 
HICs must prioritize gender inclusion and multicultural 
adaptation; UMICs should scale PPPs and mobile 
CMAMs; LMICs need low-cost peer-led models 
and global funding. Cross-country collaboration—
via knowledge hubs and twinning programs—can 

accelerate equitable adoption.
Ultimately, CMAMs are not just a "cost-saving" 

alternative to traditional care, but a human-centered 
solution that addresses the social isolation and physical 
decline of urban living alone elderly. By addressing 
cultural gaps, resource constraints, and trust barriers, 
we can ensure that CMAMs benefit all elderly—
regardless of income, gender, or migration status—and 
reduce global disparities in healthy aging outcomes.
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