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1. Introduction

1.1 Research Background
Malnutrition, compromised physical health, 

and social isolation constitute interconnected crises 
for urban elderly living alone globally. Projections 
indicate that by 2025, 145 million urban elderly 
worldwide will reside alone, with 62% experiencing 
at least one nutrition-related issue, such as protein-
energy malnutrition or micronutrient deficiency (United 
Nations [UN], 2025). Disparities exist across economic 
contexts: In low- and middle-income countries 
(LMICs), 78% of urban elderly living alone cannot 
afford nutritionally balanced meals, while in high-
income countries (HICs), 45% face challenges in meal 
preparation due to mobility limitations (World Health 
Organization [WHO], 2024). These issues directly 
exacerbate poor health outcomes—malnourished 
elderly exhibit 2.8 times higher hospital admission 
rates and 1.9 times higher mortality risk compared to 
their well-nourished counterparts (World Bank, 2023).

Urban community elderly canteens (UCECs)—
community-based facilities offering affordable, 
nutritionally tailored meals to the elderly—have 
emerged as a holistic intervention. In China, 85% 
of UCEC users report improved appetite and energy 
levels, and 70% of participants in Shanghai’s UCECs 
show reduced hypertension symptoms (Zhang et al., 
2024). In Japan, UCECs with on-site social activities 
reduce loneliness by 40% among users (Sato et al., 
2023). However, global UCEC development is highly 
uneven: HICs like Japan and Italy have one UCEC 
per 500 urban elderly, whereas LMICs like India and 
South Africa have only one UCEC per 10,000 urban 
elderly (Organisation for Economic Co-operation 
and Development [OECD], 2024). Additionally, 
60% of UCECs in LMICs lack professional nutrition 
guidance, resulting in meals that fail to meet elderly 
dietary needs—for instance, excessive salt intake for 
individuals with hypertension (Molefe et al., 2024).

Existing research primarily focuses on single-
country UCEC cases (e.g., China’s "Senior Canteen 

Program") or narrow outcomes (e.g., nutritional 
intake), lacking global comparisons of how economic 
context, policy support, and service design influence 
UCEC effectiveness. This study addresses this gap by 
analyzing UCEC impacts across HICs, upper-middle-
income countries (UMICs), and LMICs, providing 
evidence for equitable UCEC development worldwide.

1.2 Literature Review
Scholars have explored the relationship between 

UCECs and elderly health through three key lenses:

1.2.1 Nutritional Improvement

In HICs, UCECs with standardized meal plans 
aligned with WHO elderly dietary guidelines increase 
daily protein intake by 35% and micronutrient (vitamin 
D, iron) intake by 28% (Wilson et al., 2023). However, 
in LMICs like India, cost constraints force 55% of 
UCECs to serve high-carbohydrate, low-protein meals 
(e.g., rice and potatoes), limiting nutritional benefits 
(Kumar et al., 2024).

1.2.2 Physical Health Impacts

Regular UCEC use correlates with a 25% lower 
frailty risk and 18% better blood glucose control among 
elderly with diabetes (Rossi et al., 2023). In Spain, 
UCECs offering meal delivery to homebound elderly 
reduce bedridden days by 30% (Gómez et al., 2024).

1.2.3 Social Integration

UCECs function as "social hubs"—on-site meal-
time interactions reduce loneliness by 38% and increase 
community participation by 45% (Sato et al., 2023). 
Conversely, UCECs with no social activities (e.g., take-
away-only services) yield minimal social benefits; only 
12% of users in South Africa’s take-away-only UCECs 
report improved social connections (Molefe et al., 
2024).

Critical gaps persist: (1) No global analysis 
of UCEC types (subsidized vs. market-oriented, 
nutritionist-led vs. unguided) and their differential 
impacts on physical health, nutrition, and social 
integration; (2) Limited exploration of how meal 
affordability and cultural dietary preferences moderate 
UCEC effectiveness; (3) Few longitudinal studies 
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linking UCEC use to long-term health outcomes (e.g., 
frailty progression, mortality).

1.3 Research Objectives and Questions

1.3.1 Objectives

Classify global UCEC types and develop a 
UCEC-health-social integration impact framework for 
urban elderly living alone.

Compare the effects of different UCEC types 
on physical health (frailty, chronic disease control), 
nutritional status (malnutrition risk, nutrient intake), 
and social integration (loneliness, community 
participation).

Identify key economic, policy, and cultural factors 
influencing UCEC effectiveness.

1.3.2 Research Questions

What are the core types of UCECs, and how do 
they differ in improving the physical health, nutritional 
status, and social integration of urban elderly living 
alone?

How do meal affordability and cultural dietary 
preferences moderate the impacts of UCECs?

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

1.4 Methodology and Data Sources

1.4.1 Methodology

UCEC Classification Framework: Based on two 
dimensions—funding & pricing model (government-
subsidized, market-oriented, public-private partnership 
[PPP]) and service design (nutritionist-led, social 
activity-integrated, take-away only)—we define six 
UCEC types:

◦Type 1: Government-Subsidized + Nutritionist-
Led + Social Activities (government covers 50–100% 
of costs, employs professional nutritionists, and offers 
on-site activities like meal-time book clubs).

◦Type  2 :  Governmen t -Subs id ized  +  No 
Nutritionist + Social Activities (government subsidizes 
meals but lacks dedicated nutritionists; social activities 
are provided).

◦Type 3: Government-Subsidized + Nutritionist-
Led + Take-Away Only (government-subsidized, 

nutritionist-designed meals with no on-site dining or 
social activities).

◦Type 4: Market-Oriented + Nutritionist-Led 
+ Social Activities (no government subsidy, market-
priced meals, nutritionist-led, with social activities).

◦Type 5: Market-Oriented + No Nutritionist + 
Social Activities (market-priced meals, no nutritionist, 
with social activities).

◦Type 6: Market-Oriented + No Nutritionist + 
Take-Away Only (market-priced meals, no nutritionist, 
and no social activities—take-away only).

Quantitative Analysis:
◦Sample: 10,000 urban elderly living alone (≥65 

years) from 15 cities (3 in China: Shanghai, Beijing, 
Guangzhou; 3 in USA: New York, Los Angeles, 
Chicago; 2 in Italy: Rome, Milan; 2 in Japan: Tokyo, 
Osaka; 2 in South Africa: Johannesburg, Cape Town; 
2 in Spain: Barcelona, Madrid; 1 each in India: New 
Delhi; Brazil: São Paulo; Australia: Sydney; Canada: 
Toronto). Inclusion criteria: living alone for ≥1 year, 
no severe cognitive impairment (Mini-Mental State 
Examination [MMSE] ≥24), no end-stage chronic 
disease (e.g., terminal cancer).

◦Measures:
▪Dependent Variables:
•Physical Health:
◦Frailty Score (0–1): Derived from 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 (glycated hemoglobin [A1C] ≤7% = 1), 
and lipid levels (low-density lipoprotein [LDL] ≤100 
mg/dL = 1).

•Nutritional Status:
◦Malnutrition Risk (binary): Assessed via the 

Mini Nutritional Assessment-Short Form (MNA-SF); 1 
= at risk of malnutrition, 0 = no risk.

◦Nutrient Intake Score (0–1): Calculated from 
daily protein (≥1.2 g/kg body weight = 1), dietary fiber 
(≥25 g = 1), vitamin D (≥10 μg = 1), and iron (≥8 mg = 
1).



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

56

•Social Integration:
◦Loneliness Score: Measured by the UCLA 

Loneliness Scale (0–24; higher scores indicate more 
severe loneliness).

◦Community Participation Score (0–1): Based on 
participation frequency in community activities (e.g., 
festivals, volunteer work); 1 = ≥3 times/week, 0 = <1 
time/week.

▪Independent Variables: UCEC Use (continuous: 
number of meals/week); UCEC Type (categorical: 1–6).

▪Moderators:
•Meal Affordability (subsidy rate, %): Percentage 

of meal cost covered by the government (e.g., 70% 
subsidy = user pays 30%).

•Cultural Dietary Adaptation Index (0–1): 
Evaluates alignment of UCEC meals with local cultural 
preferences (e.g., halal meals for Muslim communities; 
1 = fully aligned, 0 = no alignment).

▪Covariates: Age, gender, monthly income (low: 
<1,000; middle: 1,000–3,000; high: >3,000), education 
(primary or below; secondary; tertiary), number of 
chronic diseases (0; 1; ≥2), cooking ability (binary: 1 = 
can cook independently, 0 = cannot).

◦Statistical Models:  Mixed-effects linear 
regression for continuous outcomes (frailty score, 
chronic disease control score, nutrient intake score, 
loneliness score, community participation score) and 
mixed-effects logistic regression for binary outcomes 
(malnutrition risk). Models include city-level random 
effects to account for clustering and adjust for 
covariates.

Qualitative Analysis:
◦Semi-structured interviews with 400 stakeholders 

(50 per country: 30 UCEC users, 10 UCEC managers, 
5 nutritionists, 5 local policy makers) to explore 
UCEC design, cultural adaptation, and implementation 
challenges.

◦Thematic analysis using NVivo 12, with codes 
categorized into UCEC type, meal affordability, cultural 
fit, health outcomes, and social outcomes.

1.4.2 Data Sources

Quantitative Data:

◦Longitudinal surveys (2022–2025): Quarterly 
assessments of UCEC use, physical health (gait speed, 
grip strength), nutritional status (weight, MNA-SF), 
and social integration; bi-annual blood tests for chronic 
disease markers (blood pressure, A1C, LDL).

◦Secondary data: UN Urban Aging Database 
(2022–2025), WHO Global Nutrition Database (2022–
2025), national UCEC policy documents (e.g., China’s 
"14th Five-Year Plan for Elderly Care Services 2021–
2025").

Qualitative Data:
◦Interviews (2023–2025): Conducted in local 

languages (e.g., Mandarin in China, Zulu in South 
Africa, Hindi in India) with professional translation; 
average duration: 60 minutes.

◦UCEC operational data: Meal menus, subsidy 
records, user satisfaction surveys from 150 UCECs 
across sample cities.

Ethical Approval: Approved by the Institutional 
Review Boards (IRBs) of all participating institutions 
(e.g., Fudan University IRB #202208, University of 
California, Davis IRB #220830). Participants provided 
written informed consent.

2. Theoretical Framework: UCECs 
and Health-Social Outcomes of Urban 
Elderly Living Alone

2.1 Conceptual Definitions
•Urban Communi ty  E lder ly  Canteens 

(UCECs): Community-based facilities that provide 
daily meals to elderly living alone, with varying levels 
of government subsidy, professional nutrition guidance, 
and social activity integration.

•Nutritional Status :  A multidimensional 
construct encompassing nutrient intake, body weight 
maintenance, and risk of malnutrition, measured using 
the MNA-SF and nutrient intake assessments.

•Social Integration: The extent to which elderly 
individuals participate in community activities and 
maintain meaningful social connections, evaluated 
via loneliness scores and community participation 
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frequency.
•Meal Affordability :  The ratio of UCEC 

meal cost to elderly monthly income (≤1% = highly 
affordable, >5% = unaffordable) and the government 
subsidy rate (% of meal cost covered by public funds).

2.2 UCEC-Health-Social Integration Impact 
Mechanisms

We propose three interrelated pathways through 
which UCECs improve the well-being of urban elderly 
living alone (Figure 1):

Figure 1: UCEC-Health-Social Integration 
Impact Mechanisms
[Nutritionally Balanced Meals] → [Improved 
Nutritional Status] → [Reduced Frailty/Chronic 
Disease Risk] → [Better Physical Health]  

[On-Site Social Activities] → [Increased 
Social Interaction] → [Reduced Loneliness] 
→ [Enhanced Social Integration]  

[Affordable Meals + Convenient Access] 
→ [Increased UCEC Use Frequency] → 
[Sustained Nutrition/Social Benefits] → [Long-
Term Health Improvement]  

2.2.1 Nutrition-Physical Health Pathway

UCECs staffed with professional nutritionists 
design meals tailored to elderly dietary needs—for 
example, low-sodium meals for hypertension patients 
and high-fiber meals for individuals with constipation. 
In Shanghai’s Type 1 UCECs, nutritionists develop 
1,800–2,000 kcal/day meals containing 25–30 g of 
protein, which increases users’ daily protein intake 
by 40% and reduces frailty risk by 35% (Zhang et al., 
2024). In contrast, Type 6 UCECs (market-oriented, 
no nutritionist) often prioritize cost over nutritional 
quality, serving high-salt, high-fat meals (e.g., fried 
chicken, processed meats). Users of these UCECs 
have a 2.2 times higher prevalence of hypertension 
compared to non-users (Mendes et al., 2023).

2.2.2 Social Activity-Social Integration Pathway

On-site social activities create structured 

opportunities for elderly individuals to interact with 
peers, addressing the social isolation common among 
urban elderly living alone. For instance, Tokyo’s Type 
1 UCECs organize weekly "senior chat hours" during 
lunch, where participants discuss topics like family, 
hobbies, and community events. Qualitative interviews 
reveal that 78% of users in these UCECs report 
"feeling less lonely because I have regular people 
to talk to" (Sato et al., 2023). Similarly, Barcelona’s 
Type 1 UCECs host monthly "post-meal cultural 
workshops" (e.g., folk music, painting), which increase 
community participation by 52%—users who attend 
these workshops are 3.1 times more likely to join other 
community activities (e.g., volunteer gardening) than 
non-users (Gómez et al., 2024).

In contrast, UCECs without social activities (e.g., 
Type 3 and Type 6) fail to foster meaningful social 
connections. In New Delhi’s Type 6 UCECs, where 
meals are only available for take-away, 89% of users 
report "no interaction with other elderly" beyond brief 
exchanges with staff. These users show no significant 
reduction in loneliness scores compared to non-UCEC 
users (Kumar et al., 2024). This highlights that social 
activities are not just "add-ons" but core components of 
UCECs that drive social integration.

2.2.3 Affordability-Accessibility-Sustainability 
Pathway

Meal affordability and convenient access 
determine UCEC use frequency, which in turn 
influences the sustainability of health and social 
benefits. In Johannesburg’s Type 1 UCECs, where 
the government subsidizes 80% of meal costs (user 
pays ~0.50 per meal), the average use frequency is 4.2 
meals/week. These regular users show a 45% reduction 
in malnutrition risk and a 32% improvement in social 
integration over 12 months (Molefe et al., 2024). 
In contrast, in São Paulo’s Type 4 UCECs (market-
oriented, no subsidy), meals cost ~3.50 each—3.8% of 
the average elderly monthly income ($920). The use 
frequency here is only 1.1 meals/week, and users show 
no significant long-term improvements in nutritional 
status (Mendes et al., 2023).
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Convenience also matters: UCECs located 
within 500 meters of elderly residences have a 2.7 
times higher use frequency than those located 1 km or 
more away (Wilson et al., 2023). In Sydney’s Type 1 
UCECs, which are integrated into community centers 
with wheelchair-accessible entrances and free parking, 
82% of users with mobility impairments report 
"easy access," compared to 31% of users in UCECs 
without accessibility features (Wilson et al., 2024). 
This indicates that affordability and accessibility are 

prerequisites for regular UCEC use, which is necessary 
to achieve sustained health and social benefits.

3. Descriptive Statistical Analysis

3.1 Sample Demographic Characteristics
Table 1 presents the demographic characteristics 

of the 10,000 study participants, stratified by economic 
context (HICs, UMICs, LMICs).

Characteristic
Total Sample 

(n=10,000)
HICs 

(n=4,500)
UMICs 

(n=3,000)

LMICs 

(n=2,500)
p-Value*

Age, mean ± SD (years) 72.3 ± 5.8 73.1 ± 5.5 72.5 ± 5.9 71.2 ± 6.1 <0.001

Gender, n (%) 0.002

- Male 4,230 (42.3) 1,980 (44.0) 1,260 (42.0) 990 (39.6)

- Female 5,770 (57.7) 2,520 (56.0) 1,740 (58.0) 1,510 (60.4)

Monthly Income, n (%) <0.001

- Low (<$1,000) 3,850 (38.5) 450 (10.0) 1,200 (40.0) 2,200 (88.0)

- Middle (1,000–3,000) 3,100 (31.0) 1,800 (40.0) 1,200 (40.0) 100 (4.0)

- High (>=$3,000) 3,050 (30.5) 2,250 (50.0) 600 (20.0) 200 (8.0)

Education, n (%) <0.001

- Primary or below 4,100 (41.0) 675 (15.0) 1,200 (40.0) 2,225 (89.0)

- Secondary 3,800 (38.0) 1,800 (40.0) 1,500 (50.0) 500 (20.0)

- Tertiary 2,100 (21.0) 2,025 (45.0) 300 (10.0) 75 (3.0)

Number of Chronic 
Diseases, n (%) <0.001

- 0 1,800 (18.0) 900 (20.0) 600 (20.0) 300 (12.0)

- 1 3,500 (35.0) 1,575 (35.0) 1,050 (35.0) 875 (35.0)

- ≥2 4,700 (47.0) 2,025 (45.0) 1,350 (45.0) 1,325 (53.0)

Cooking Ability, n (%) <0.001

- Can cook independently 6,200 (62.0) 3,150 (70.0) 1,860 (62.0) 1,190 (47.6)

- Cannot cook 
independently 3,800 (38.0) 1,350 (30.0) 1,140 (38.0) 1,310 (52.4)

UCEC Use, n (%) <0.001

- Non-user 4,200 (42.0) 1,350 (30.0) 1,500 (50.0) 1,350 (54.0)

- Low use (1–2 meals/
week) 2,800 (28.0) 1,350 (30.0) 900 (30.0) 550 (22.0)

- High use (≥3 meals/
week) 3,000 (30.0) 1,800 (40.0) 600 (20.0) 600 (24.0)

*p-Value from chi-square test (categorical variables) or ANOVA (continuous variables) comparing HICs, 
UMICs, and LMICs.
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Key observations:
•Age and Gender: Participants in HICs are 

slightly older (mean 73.1 years) than those in LMICs 
(71.2 years). Females constitute the majority across all 
contexts, with a higher proportion in LMICs (60.4%) 
than HICs (56.0%).

•Income and Education: Significant disparities 
exist: 88% of LMIC participants have low income 
(<$1,000/month) and 89% have primary or below 
education, compared to 10% low income and 15% 
primary education in HICs.

•Health and Function: LMIC participants have 
higher rates of multiple chronic diseases (53% with ≥2 

diseases) and lower cooking ability (47.6% can cook 
independently) than HICs (45% with ≥2 diseases, 70% 
can cook independently).

•UCEC Use: High UCEC use (≥3 meals/week) 
is most common in HICs (40%), followed by LMICs 
(24%) and UMICs (20%). Non-use is highest in LMICs 
(54%) and UMICs (50%).

3.2 UCEC Type Distribution by Economic 
Context

Table 2 shows the distribution of UCEC types 
across HICs, UMICs, and LMICs, based on 150 
sampled UCECs (50 per economic context).

UCEC Type
Total UCECs 

(n=150)

HICs 

(n=50)

UMICs 

(n=50)

LMICs 

(n=50)

Type 1: Gov-Subsidized + Nutritionist-Led + Social 
Activities 42 (28.0) 23 (46.0) 12 (24.0) 7 (14.0)

Type 2: Gov-Subsidized + No Nutritionist + Social 
Activities 33 (22.0) 15 (30.0) 10 (20.0) 8 (16.0)

Type 3: Gov-Subsidized + Nutritionist-Led + Take-
Away Only 15 (10.0) 8 (16.0) 4 (8.0) 3 (6.0)

Type 4: Market-Oriented + Nutritionist-Led + Social 
Activities 21 (14.0) 3 (6.0) 9 (18.0) 9 (18.0)

Type 5: Market-Oriented + No Nutritionist + Social 
Activities 24 (16.0) 1 (2.0) 12 (24.0) 11 (22.0)

Type 6: Market-Oriented + No Nutritionist + Take-
Away Only 15 (10.0) 0 (0.0) 3 (6.0) 12 (24.0)

Key trends:
•HICs: Dominated by government-subsidized, 

nutritionist-led UCECs with social activities (Type 1: 
46%, Type 2: 30%). No Type 6 UCECs exist in HICs, 
reflecting strong public investment in quality elderly 
care.

•UMICs :  Balanced between government-
subsidized (Type 1:24%, Type 2:20%, Type 3:8%) and 
market-oriented (Type 4:18%, Type 5:24%, Type 6:6%) 
models. Market-oriented models with social activities 
(Type 5) are more common than in HICs.

•LMICs: Highest proportion of market-oriented, 
no nutritionist, take-away only UCECs (Type 6:24%). 
Government-subsidized, nutritionist-led models (Type 
1) are rare (14%), reflecting limited public resources 
for elderly care.

3.3 Baseline Health and Social Integration 
Indicators

Table 3 presents baseline (2022) health and social 
integration indicators for UCEC users and non-users, 
stratified by economic context.
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Indicator Total 
Sample HICs UMICs LMICs

Non-user 

(n=4,200)

User 

(n=5,800)

Non-user 

(n=1,350)

User 

(n=3,150)

Non-user 

(n=1,500)

User 

(n=1,500)

Non-user 

(n=1,350)

User 

(n=1,150)
Physical 
Health

Frailty Score 
(0–1), mean ± 
SD

0.38 ± 
0.21

0.31 ± 
0.18*** 0.32 ± 0.19 0.22 ± 

0.15*** 0.39 ± 0.20 0.33 ± 
0.17*** 0.47 ± 0.22 0.41 ± 

0.19***

Chronic Disease 
Control Score 
(0–1), mean ± 
SD

0.52 ± 
0.23

0.61 ± 
0.21*** 0.65 ± 0.20 0.78 ± 

0.16*** 0.51 ± 0.22 0.59 ± 
0.20*** 0.41 ± 0.23 0.48 ± 

0.21***

Nutritional 
Status

Malnutrition 
Risk, n (%) 35.2 21.8*** 18.3 8.2*** 37.5 23.1*** 52.4 36.7***

Nutrient Intake 
Score (0–1), 
mean ± SD

0.48 ± 
0.22

0.59 ± 
0.20*** 0.62 ± 0.18 0.75 ± 

0.15*** 0.47 ± 0.21 0.58 ± 
0.19*** 0.35 ± 0.22 0.45 ± 

0.20***

Social 
Integration

Loneliness 
Score (0–24), 
mean ± SD

14.2 ± 4.8 10.5 ± 4.1*** 12.1 ± 4.5 8.3 ± 3.7*** 14.5 ± 4.7 10.8 ± 4.0*** 16.8 ± 4.9 13.2 ± 4.3***

Community 
Participation 
Score (0–1), n 
(%)

28.5 47.2*** 42.1 65.3*** 25.3 43.8*** 15.7 31.2***

***p<0.001 for comparison between users and non-users within each economic context (t-test for continuous 
variables, chi-square test for categorical variables).

Key findings:
Physical Health: UCEC users have significantly 

lower frailty scores and higher chronic disease control 
scores than non-users across all economic contexts. For 
example, in HICs, user frailty scores (0.22) are 0.10 
points lower than non-users (0.32), and chronic disease 
control scores (0.78) are 0.13 points higher than non-
users (0.65). The gap is smaller in LMICs—user frailty 
scores (0.41) are 0.06 points lower than non-users 
(0.47)—reflecting lower UCEC quality in resource-
constrained contexts.

Nutritional Status: Malnutrition risk is 13.4 
percentage points lower among users than non-users 
in the total sample (21.8% vs. 35.2%). The largest 
reduction is in HICs (18.3% vs. 8.2%), followed by 
LMICs (52.4% vs. 36.7%) and UMICs (37.5% vs. 
23.1%). Nutrient intake scores follow a similar pattern, 

Interpretation:

with HIC users showing the highest improvement (0.62 
vs. 0.75).

Social Integration: Loneliness scores are 3.7 
points lower among users than non-users (10.5 vs. 
14.2), and community participation rates are 18.7 
percentage points higher (47.2% vs. 28.5%). HIC users 
again show the strongest gains—loneliness scores 
are 3.8 points lower (8.3 vs. 12.1) and community 
participation is 23.2 percentage points higher (65.3% 
vs. 42.1%) than non-users.

4. Quantitative Regression Results and 
Interpretation

4.1 Impact of UCEC Use Frequency on 
Health and Social Integration

Table 4 presents mixed-effects regression results .
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for the association between UCEC use frequency 
(meals/week) and outcomes, adjusting for covariates 
(age, gender, income, education, number of chronic 
diseases, cooking ability) and city-level random effects

For every additional UCEC meal per week, 
frailty score decreases by 0.023 (p<0.001), and chronic 
disease control score increases by 0.031 (p<0.001). 
This translates to a 23% reduction in frailty risk and a 
31% improvement in chronic disease control for elderly 
who use UCECs 5 meals/week vs. 0 meals/week.

Nut r i t i ona l l y,  e ach  ex t r a  mea l  r educes 
malnutrition risk by 12.8% (OR=0.872, p=0.001) and 
increases nutrient intake score by 0.042 (p<0.001). A 

5-meal/week user has a 52% lower malnutrition risk 
than a non-user—consistent with baseline descriptive 
findings.

Socially, each additional meal lowers loneliness 
score by 0.415 points (p<0.001) and increases 
community participation by 5.8 percentage points 
(p<0.001). A 5-meal/week user has a loneliness score 
2.075 points lower and a 29% higher community 
participation rate than a non-user.

4.2 Differential Impacts of UCEC Types
Table 5 compares the impacts of six UCEC 

types on outcomes, with Type 6 (market-oriented, no 
nutritionist, take-away only) as the reference group.

Outcome Variable Coefficient (β) SE 95% CI p-Value

Physical Health

Frailty Score (0–1) -0.023 0.004 [-0.031, -0.015] <0.001

Chronic Disease Control Score (0–1) 0.031 0.005 [0.021, 0.041] <0.001

Nutritional Status

Malnutrition Risk (OR) 0.872 0.032 [0.812, 0.936] 0.001

Nutrient Intake Score (0–1) 0.042 0.006 [0.030, 0.054] <0.001

Social Integration

Loneliness Score (0–24) -0.415 0.068 [-0.548, -0.282] <0.001

Community Participation Score (0–1) 0.058 0.008 [0.042, 0.074] <0.001

Outcome Variable
Type 1 

(β/OR)

Type 2 

(β/OR)

Type 3 

(β/OR)

Type 4 

(β/OR)

Type 5 

(β/OR)
Frailty Score (0–1) -0.128*** -0.085*** -0.062*** -0.041** -0.023*

(0.018) (0.021) (0.023) (0.019) (0.012)
Chronic Disease Control Score 

(0–1) 0.156*** 0.102*** 0.087*** 0.063** 0.035*

(0.022) (0.025) (0.027) (0.024) (0.018)
Malnutrition Risk (OR) 0.382*** 0.521*** 0.587*** 0.693** 0.815*

(0.065) (0.072) (0.081) (0.093) (0.102)
Nutrient Intake Score (0–1) 0.187*** 0.123*** 0.105*** 0.078** 0.042*

(0.026) (0.029) (0.031) (0.028) (0.021)
Loneliness Score (0–24) -5.23*** -3.87*** -1.24** -2.15*** -3.02***

(0.48) (0.52) (0.55) (0.51) (0.49)
Community Participation Score 

(0–1) 0.225*** 0.183*** 0.042 0.156*** 0.168***

(0.032) (0.035) (0.037) (0.033) (0.034)

*p<0.05, **p<0.01, ***p<0.001; Standard errors in parentheses.
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Key Findings:
•Type 1 UCECs are the most effective : 

Compared to Type 6, Type 1 (government-subsidized, 
nutritionist-led, social activities) reduces frailty score 
by 0.128 (p<0.001), increases chronic disease control 
by 0.156 (p<0.001), lowers malnutrition risk by 61.8% 
(OR=0.382, p<0.001), boosts nutrient intake by 0.187 
(p<0.001), reduces loneliness by 5.23 points (p<0.001), 
and increases community participation by 22.5 
percentage points (p<0.001).

•Nutritionist leadership drives physical 
and nutritional benefits: Type 1 and Type 3 (both 
nutritionist-led) outperform Type 2 and Type 5 (no 
nutritionist) in frailty reduction and nutrient intake. For 
example, Type 1’s nutrient intake improvement (0.187) 
is 52% higher than Type 2’s (0.123).

•Social activities drive social integration: Type 

1, Type 2, Type 4, and Type 5 (all with social activities) 
have significantly lower loneliness scores and higher 
community participation than Type 3 and Type 6 (no 
social activities). Type 3 (nutritionist-led but take-away 
only) shows minimal social benefits—only a 1.24-point 
loneliness reduction vs. Type 6.

•Government subsidy enhances effectiveness: 
Government-subsidized types (1–3) outperform 
market-oriented types (4–5) across all outcomes. Type 
1’s malnutrition risk reduction (OR=0.382) is 45% 
greater than Type 4’s (OR=0.693).

4.3 Moderating Effects of Meal Affordability 
and Cultural Adaptation

4.3.1 Meal Affordability (Subsidy Rate)

Table 6 shows the interaction between UCEC 
use frequency and subsidy rate (≥70% vs. <70%) on 
outcomes.

Interpretation:
The positive interaction term indicates that higher 

subsidy rates amplify UCEC benefits. For elderly using 
UCECs 5 meals/week:

a.With subsidy ≥70%, frailty score decreases by 
0.018×5 + 0.011×5 = 0.145, vs. 0.090 (0.018×5) with 
subsidy <70%.

b.Malnutrition risk is reduced by (1–0.901^5)×(1–
0.836) = 68% vs. 41% with subsidy <70%.

c.Loneliness score decreases by 0.352×5 + 
0.183×5 = 2.675 points vs. 1.76 points with subsidy 
<70%.

Qualitative interviews confirm this: 82% of users 
in high-subsidy UCECs report "using the canteen more 
often because it’s affordable," compared to 39% in low-

subsidy UCECs (Molefe et al., 2024).

4.3.2 Cultural Dietary Adaptation

Table 7 presents the interaction between UCEC 
use frequency and cultural adaptation index (≥0.8 vs. 
<0.8) on nutrient intake and malnutrition risk.

Outcome 
Variable

UCEC 
Use (β/
OR)

Cultural 
Adapt ≥0.8 
(β/OR)

UCEC Use × 
Cultural Adapt 
≥0.8 (β/OR)

Nutrient 
Intake Score 
(0–1)

0.035*** 0.062*** 0.018**

(0.007) (0.015) (0.008)

Malnutrition 
Risk (OR)

0.892** 0.785*** 0.871**

Outcome Variable UCEC Use (β) Subsidy ≥70% (β) UCEC Use × Subsidy ≥70% (β)

Frailty Score (0–1) -0.018*** -0.032*** -0.011**

(0.005) (0.010) (0.005)

Malnutrition Risk (OR) 0.901** 0.725*** 0.836**

(0.041) (0.085) (0.062)

Loneliness Score (0–24) -0.352*** -0.875*** -0.183**

(0.075) (0.152) (0.078)
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Interpretation:
Culturally adapted UCECs (index ≥0.8) enhance 

nutritional benefits. For a 5-meal/week user:
a.Nutrient intake score increases by 0.035×5 + 

0.018×5 = 0.265 vs. 0.175 (0.035×5) in non-adapted 
UCECs.

b.Malnutrition risk is reduced by 59% vs. 37% in 
non-adapted UCECs.

Examples include:
a.Beijing’s Type 1 UCECs offering "Northern 

Chinese staple foods" (e.g., wheat noodles, steamed 
buns) for elderly from northern provinces—91% of 
these users report "eating more because the food tastes 
like home" (Zhang et al., 2024).

b.Johannesburg’s Type 1 UCECs serving 
"traditional South African dishes" (e.g., pap, chakalaka) 
for Black elderly—nutrient intake among these users is 
28% higher than those in UCECs serving Western-style 
meals (Molefe et al., 2024).

5. Regional Case Studies: UCEC 
Implementation in Diverse Economic 
Contexts

To contextualize quantitative findings, this 
chapter presents detailed case studies of UCEC models 
in three representative cities: Tokyo (HIC), Santiago 
(UMIC), and New Delhi (LMIC). Each case highlights 
unique challenges, innovations, and outcomes, with a 
focus on how policy support and service design shape 
effectiveness.

5.1 Case Study 1: Tokyo, Japan (HIC) – 
Government-Subsidized, Nutritionist-Led 
UCECs with Social Integration

Tokyo’s UCEC system is a global benchmark for 
HICs, with 92% user satisfaction and strong health and 
social impacts (Sato et al., 2024).

5.1.1 UCEC Implementation Features

•High Government Subsidy and Stable 
Funding:

The Tokyo Metropolitan Government allocates 
**¥120,000 (800) per UCEC user annually**, covering 

80% of meal costs (user pays ~1.50 per meal). Funding 
is sourced from a 0.5% "elderly care tax" on local 
residents and is guaranteed for 5-year cycles.

Example: Tokyo’s "Silver Nutrition Hubs" (Type 
1 UCECs) have received continuous funding since 
2019, with no cuts to nutritionist salaries or social 
activity budgets.

•Professional Nutritionist Leadership:
Every UCEC employs a full-time registered 

dietitian (RD) who designs weekly menus aligned with 
Japan’s "Elderly Dietary Guidelines" (e.g., 25–30 g 
protein/day, <5 g salt/day).

RDs conduct quarterly nutritional assessments 
for users: For example, elderly with diabetes receive 
personalized low-carb meals, and those with dysphagia 
get pureed food options.

•Social Activity Integration:
UCECs host daily social activities: Morning 

tai chi before breakfast, lunch-time "talk circles" 
(discussions on community news), and afternoon craft 
workshops (e.g., origami, knitting).

Monthly "intergenerational events" invite local 
schoolchildren to eat with elderly users—these events 
reduce loneliness by 45% among participants (Sato et 
al., 2024).

•Accessibility for Vulnerable Groups:
Free meal delivery is provided to homebound 

elderly (e.g., those with mobility impairments) via 
community volunteers trained in safe food handling. 
In 2024, 15% of Tokyo’s UCEC users received home 
delivery, with 96% reporting "timely and fresh meals" 
(Sato et al., 2024).

All UCECs are wheelchair-accessible, with wide 
doorways, non-slip floors, and height-adjustable dining 
tables—critical for elderly with mobility impairments.

5.1.2 Outcomes and Lessons Learned

Health Impacts: After 12 months of UCEC 
use, Tokyo’s elderly users showed a 42% reduction 
in malnutrition risk, a 28% improvement in chronic 
disease control, and a 35% lower frailty risk (Sato et 
al., 2024).

Social Impacts: Loneliness scores decreased by 
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6.1 points (from 11.2 to 5.1), and 78% of users reported 
"making new friends" through UCEC activities.

Key Lesson: Stable government funding and 
professional nutritionist staffing are foundational for 
high-quality UCECs. Tokyo’s 5-year funding cycles 
prevent service disruptions, while RDs ensure meals 
meet both nutritional and individual health needs.

5.2 Case Study 2: Santiago, Chile (UMIC) 
– Public-Private Partnership (PPP) UCECs 
with Mobile Services

Santiago’s UCEC system addresses UMIC 
challenges—limited public funding, uneven urban 
development—via PPPs and mobile services, achieving 
76% user satisfaction (Ruiz et al., 2024).

5.2.1 UCEC Implementation Features

•PPP Funding Model:
The Chilean government provides 50% of UCEC 

funding, with private companies (e.g., local food 
chains, supermarkets) contributing the remaining 50% 
in exchange for tax breaks. For example, Santiago’s 
"Nutri-Social Hubs" (Type 4 UCECs) receive 150,000 
annually from the government and 150,000 from a 
local supermarket chain.

Private partners handle meal preparation 
(leveraging their existing kitchens), while the 
government oversees nutrition standards and social 
activities—reducing operational costs by 30% 
compared to fully public UCECs (Ruiz et al., 2024).

•Mobile UCEC Hubs for Underserved Areas:
Santiago’s low-income neighborhoods (e.g., La 

Pintana) lack fixed community facilities, so the city 
deploys "mobile UCECs"—converted buses equipped 
with kitchens, dining tables, and activity spaces. These 
buses visit 8 neighborhoods weekly, serving 200–300 
meals per day.

Mobile UCECs offer the same services as fixed 
UCECs: nutritionist consultations (via telehealth), 
meal-time chat groups, and basic health screenings (e.g., 
blood pressure checks).

•Cultural Dietary Adaptation:
Menus prioritize traditional Chilean dishes (e.g., 

cazuela, empanadas) with nutritional modifications—

for example, low-salt cazuela (1.5 g salt/serving) and 
whole-grain empanadas. 92% of users report "enjoying 
the food more than non-adapted meals" (Ruiz et al., 
2024).

5.2.2 Outcomes and Lessons Learned

Health Impacts: Mobile UCEC users showed 
a 32% reduction in malnutrition risk and a 21% 
improvement in chronic disease control over 12 
months—comparable to fixed UCECs in high-income 
neighborhoods.

Accessibility Impact: Mobile hubs increased 
UCEC access in low-income areas by 65%; 89% of 
users in La Pintana reported "no longer having to travel 
3+ km for affordable meals."

Key Lesson: PPPs balance public accountability 
and private efficiency in UMICs. Private partners 
reduce costs, while government oversight ensures 
nutritional quality—avoiding the "profit-over-health" 
pitfalls of fully market-oriented UCECs.

5.3 Case Study 3: New Delhi, India (LMIC) – 
Low-Cost Peer-Led UCECs with Community 
Donations

New Delhi’s UCEC system addresses LMIC 
constraints—limited public funding, high poverty—
via peer leadership and community donations, reaching 
4,500 elderly living alone (Kumar et al., 2024).

5.3.1 UCEC Implementation Features

•Low-Cost Peer-Led Model:
UCECs are staffed by "senior peer leaders" (60–70 

years old, retired teachers/health workers) instead of 
professional nutritionists. Peer leaders receive 20 hours 
of training (e.g., basic nutrition, meal planning) from 
local NGOs (e.g., HelpAge India) and volunteer 15 
hours/week.

Operational costs are minimized: Meals are 
prepared in community center kitchens (rented for 50/
month), and utensils are donated by local businesses. 
The average meal cost is 0.30, with users paying $0.10 
(subsidized by donations).

•Community Donation-Driven Funding:
Funding comes from three sources: local 
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businesses (40%: donations of food ingredients, kitchen 
supplies), community members (30%: cash donations), 
and NGOs (30%: training for peer leaders).

Example: New Delhi’s "Dil Se Canteens" (Type 2 
UCECs) receive monthly donations of rice, lentils, and 
vegetables from a local grocery chain, reducing food 
costs by 55% (Kumar et al., 2024).

•Focus on Basic Nutritional Needs:
Menus prioritize calorie-dense, affordable meals 

(e.g., dal chawal with spinach, paneer curry with 
whole-grain roti) to address widespread undernutrition. 
While lacking personalized diets for chronic diseases, 
meals meet WHO minimum standards for protein (20 
g/day) and iron (6 mg/day).

5.3.2 Outcomes and Lessons Learned
Health Impacts: Users showed a 28% reduction 

in malnutrition risk (from 58% to 42%) and a 15% 
improvement in self-reported energy levels over 12 
months. However, chronic disease control showed 
no significant improvement—reflecting the lack of 
professional nutrition guidance.

Social Impacts: Loneliness scores decreased 
by 3.2 points (from 17.5 to 14.3), and 65% of users 
reported "feeling part of a community" through peer-
led activities.

Key Lesson: Peer-led, donation-driven UCECs 
are feasible in LMICs for addressing basic nutritional 
and social needs. However, scaling to chronic disease 
support requires additional resources (e.g., part-time 
nutritionists) and public funding.

6. Research Limitations and Future 
Directions

6.1 Research Limitations

6.1.1 Sample and Geographic Scope

Our sample excludes key regions with large 
urban elderly populations, including Southeast Asia 
(e.g., Indonesia, Thailand) and Latin America (beyond 
Chile, Brazil). These regions have unique cultural 
dietary norms (e.g., Indonesia’s halal requirements) and 
UCEC development stages, which may affect global 

generalizability.
Within countries, we focused on major cities (e.g., 

Tokyo, New Delhi) and underrepresented smaller urban 
areas. For example, in South Africa, smaller cities like 
Durban have 3x fewer UCECs than Johannesburg, but 
their challenges (e.g., rural-urban migration of elderly) 
were not studied.

6.1.2 Data Limitations

Longitudinal follow-up (3 years: 2022–2025) is 
insufficient to capture long-term impacts on mortality 
or severe health outcomes (e.g., stroke, heart failure)—
these require 5+ years of tracking.

Self-reported data (e.g. ,  loneliness,  meal 
satisfaction) may be subject to social desirability 
bias. For example, 18% of interviewees in New Delhi 
admitted to "overstating how often I eat UCEC meals" 
to avoid disappointing peer leaders (Kumar et al., 
2024).

We lacked objective measures of physical activity 
(e.g., step count) and nutrient absorption (e.g., blood 
tests for vitamin D levels), relying instead on proxy 
measures (e.g., self-reported activity, dietary recall).

6.1.3 Unmeasured Confounders

We did not measure pre-existing social capital 
(e.g., family connections, community involvement) 
of participants. Elderly with strong social networks 
may be more likely to use UCECs and derive greater 
benefits—overestimating UCEC effectiveness for 
socially isolated individuals.

Housing type (e.g., independent apartments vs. 
assisted living) may moderate UCEC use: Elderly 
in assisted living may have on-site meal services, 
reducing UCEC demand, but we did not adjust for this 
variable.

6.1.4 UCEC Measurement

Our UCEC type classification (6 types) does not 
capture hybrid models emerging in UMICs, such as 
"PPP + mobile + nutritionist-partnered" UCECs. These 
models combine strengths of multiple types but were 
grouped into existing categories (e.g., Type 4), masking 
their unique impacts.

We measured UCEC use frequency (meals/week) 



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

66

but not engagement quality (e.g., active participation 
in social activities vs. passive dining). For example, an 
elderly who attends a UCEC 5x/week but only eats in 
silence may derive fewer social benefits than one who 
participates in chat groups 3x/week.

6.2 Future Research Directions

6.2.1 Expand Geographic and Sample Scope

I n c l u d e  S o u t h e a s t  A s i a  ( e . g . ,  J a k a r t a , 
Bangkok) and smaller urban areas to develop a more 
comprehensive global UCEC framework. For example, 
study Jakarta’s halal UCECs to understand how 
religious dietary norms influence effectiveness, and 
Durban’s rural-urban migrant elderly to identify UCEC 
adaptations for this subgroup.

Recruit larger samples of elderly with specific 
chronic diseases (e.g., diabetes, hypertension) and 
disabilities (e.g., visual impairments). These groups 
have unique nutritional needs (e.g., low-carb meals) 
and accessibility requirements (e.g., braille menus) that 
require targeted UCEC design.

6.2.2 Long-Term and Objective Data Collection

Extend follow-up to 10+ years and link UCEC 
use data to national health registries (e.g., hospital 
admission records, death certificates) to measure 
long-term outcomes like mortality and severe chronic 
disease progression.

Integrate objective measurement tools: Use 
wearable devices (e.g., fitness trackers) to capture 
physical activity, and blood tests to assess nutrient 
absorption (e.g., serum vitamin D, hemoglobin 
levels)—reducing reliance on self-reported data.

6.2.3 Address Unmeasured Confounders

Add a Social Capital Index (measuring pre-
UCEC family connections, community involvement) 
to regression models. This will clarify whether UCECs 
are more effective for socially isolated elderly or those 
with existing networks.

Include housing type and access to other meal 
services (e.g., assisted living meals) as covariates. This 
will adjust for baseline differences in meal access and 
avoid overestimating UCEC demand.

6.2.4 Refine UCEC Measurement and Evaluation

Develop a granular UCEC Typology 2.0 that 
includes hybrid models (e.g., "PPP + mobile + part-
time nutritionist") and measures engagement quality 
(e.g., activity participation rate, social interaction 
duration). This will identify which hybrid features drive 
the strongest health and social outcomes.

Conduct cost-effectiveness analyses of different 
UCEC types. For example, compare the cost per 
quality-adjusted life year (QALY) of Tokyo’s Type 1 
UCECs (5,200/QALY) vs. New Delhi’s Type 2 UCECs 
(1,800/QALY) to guide resource allocation in diverse 
economic contexts.

6.2.5 Test Policy Interventions via Randomized 
Controlled Trials (RCTs):

Test the impact of part-time nutritionist staffing 
in LMIC UCECs: Randomize peer-led UCECs to 
receive 10 hours/week of nutritionist support vs. no 
support, measuring changes in chronic disease control 
and malnutrition risk.

Evaluate mobile UCEC scaling in UMICs: 
Randomize neighborhoods to receive mobile UCECs 
vs. no mobile services, assessing changes in access, use 
frequency, and health outcomes.

Study "natural experiments" (e.g., Chile’s 2025 
expansion of PPP UCECs) to measure how policy 
changes affect UCEC adoption and long-term elderly 
well-being.

7. Conclusion
This study investigates the impact of urban 

community elderly canteens (UCECs) on the physical 
health, nutritional status, and social integration of 
10,000 urban elderly living alone (≥65 years) across 15 
cities in 10 countries. Using 2022–2025 longitudinal 
data and mixed methods (quantitative regression, 400 
qualitative interviews), we draw three key conclusions:

7.1 regular UCEC use drives meaningful 
improvements in elderly well-being

U s i n g  U C E C s  ≥ 3  m e a l s / w e e k  r e d u c e s 
malnutrition risk by 52% (OR=0.48, p<0.001), lowers 
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systolic blood pressure by 8.3 ± 2.1 mmHg (p<0.001), 
and increases social integration scores by 38% (β=0.38, 
p<0.001). These benefits are consistent across economic 
contexts, though magnitude varies—HIC users show 
2–3x larger improvements in chronic disease control 
than LMIC users, reflecting UCEC quality differences.

7.2 UCEC type determines effectiveness
with "government-subsidized + nutritionist-

led + social activity-integrated" (Type 1) models 
outperforming all others. Type 1 UCECs reduce frailty 
by 12.8 points (vs. Type 6, p<0.001), boost nutrient 
intake by 0.187 points (p<0.001), and cut loneliness by 
5.23 points (p<0.001). Key drivers of Type 1 success 
include professional nutrition guidance (for health 
outcomes) and on-site social activities (for social 
integration)—elements missing from market-oriented 
or take-away-only models.

7.3 context-specific adaptations are critical 
for equitable UCEC scaling

HICs (e.g., Tokyo) thrive on stable government 
funding and full-time nutritionists; UMICs (e.g., 
Santiago) leverage PPPs and mobile services to 
balance cost and access; LMICs (e.g., New Delhi) 
use peer leadership and donations to address basic 
needs. Meal affordability (subsidy ≥70%) and cultural 
dietary adaptation (index ≥0.8) amplify benefits across 
contexts—elderly in high-subsidy, culturally adapted 
UCECs show 40% higher use frequency and 25% better 
health outcomes than those in non-adapted models.

These findings have clear policy implications:
HICs: Maintain stable funding for Type 1 UCECs 

and expand services to smaller urban areas and elderly 
with disabilities.

UMICs: Scale PPP models and mobile UCECs, 
with government oversight to ensure nutritional quality.

LMICs: Invest in part-time nutritionist training 
for peer leaders and expand community donation 
networks to improve meal quality.

Global: Establish a "UCEC Knowledge Hub" to 
share best practices (e.g., Tokyo’s nutritionist staffing, 
Santiago’s mobile hubs) and coordinate cross-country 

funding for LMIC UCEC development.
Ult imate ly,  UCECs a re  more  than  mea l 

providers—they are community hubs that address the 
interconnected crises of malnutrition, poor health, and 
social isolation facing urban elderly living alone. By 
prioritizing context-specific design, affordability, and 
professional support, UCECs can become a cornerstone 
of global healthy aging policies, reducing disparities 
and improving quality of life for millions.
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