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Background: This study examines the efficacy of an intelligent medical-elderly care integration model for improving quality of life 
among homebound seniors in Yuhua District, Changsha, China.
Methods: A randomized controlled trial was conducted from May 2022 to April 2024 with 100 participants allocated equally to 
control and intervention groups through convenience sampling. While both groups received standard care, the intervention group 
additionally received intelligent care services. Outcomes were assessed using Activities of Daily Living (ADL), Physical Activity 
Performance (PAP), and Social-Cognitive Adaptation Assessment (SCAA) scales.
Results: The intervention group demonstrated statistically significant improvements across all measures (P<0.05), with particularly 
notable outcomes in disability level transitions: moderate disability cases increased from 26% to 70%, while severe cases decreased 
from 58% to 14% (P<0.05). Comparative analysis revealed the intervention group significantly outperformed controls in PAP and 
SCAA scores (P<0.05).
Conclusion: The intelligent care model proves effective in enhancing functional capacity and reducing care dependency among 
homebound elderly, offering valuable insights for elderly care service optimization. Further research should explore long-term 
sustainability and cost-effectiveness.
Keywords: intelligent medical and elderly care team service model, homebound elderly, activities of daily living, quality of life

Introduction
The global aging population poses significant challenges for public health and social welfare.1 Recent projections from 
the World Health Organization (WHO) indicate that individuals aged 60 and above will constitute 22% of the world’s 
total population by 2050, reflecting a near-doubling of this demographic group.2 China is undergoing a pronounced 
demographic transformation, with its elderly population (≥ aged 60) surging to 264 million individuals in 2020, 
representing 18.7% of the national populace. This trend, projected to escalate to 27.4% by mid-century, creates systemic 
pressures across key sectors including healthcare system strain, elderly care service gaps, and economic implications.3,4 

The accelerating demographic shift toward an aging population manifests concrete socioeconomic impacts globally, with 
healthcare systems experiencing significant overload as evidenced in Shanghai, where hospitals report 30% of beds 
occupied by chronic disease patients aged over 65, straining medical resources. Concurrently, labor shortages intensify 
across industries, exemplified by Japan’s manufacturing sector facing a 15% workforce deficit due to retirements, 
a pattern similarly observed in China’s coastal factories, exacerbating economic productivity challenges.34 Pension 
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systems face mounting crises, highlighted by Germany’s pension expenditure reaching 12% of GDP in 2024, a trend 
China is projected to replicate by 2035, threatening fiscal sustainability and income security. In response, innovation- 
driven solutions are emerging, such as South Korea’s annual $2 billion investment in care robots to offset caregiver 
shortages, showcasing adaptive strategies to mitigate these demographic pressures.

China’s conventional elderly care framework, historically reliant on family-based support and institutional 
facilities, confronts existential challenges amid profound societal shifts.5 Decades of the one-child policy (1980–
2016) have eroded multigenerational care networks, significantly reducing the working-age population available to 
support aging parents.6 Concurrently, rapid urbanization and shrinking household sizes have diminished filial care 
capacity, with over 65% of urban families now classified as nuclear units (By the end of 2024, China’s permanent 
urban resident population reached 944 million, accounting for 67.00% of the total national population (urbanization 
rate)).7 Aging is a natural stage of life that entails physical, psychological, and social changes. As individuals age, it 
is important to adopt measures to maintain or improve quality of life and age actively and healthily. Among the 
most recommended non-pharmacological strategies is regular physical exercise. This foundational understanding 
informs the development of innovative elderly care solutions in China’s shifting demographic landscape.8 Strength 
training emerges as a particularly effective form of exercise for healthy aging within this context, as it not only 
prevents frailty and falls but also improves quality of life in older adults. Muscle strengthening, especially in the 
lower limbs, reduces short-term fall risk and contributes to maintaining balance and functional autonomy, enhancing 
elderly quality of life.9 These physiological benefits align with the pressing need for innovative frameworks to 
enhance geriatric quality of life, prompting the development of the Intelligent Healthcare and Elderly Care Team 
Service Model.10

This paradigm integrates health management with senior care by synergizing IoT systems, big data analytics, and 
AI platforms with multidisciplinary teams (physicians, nurses, rehabilitation therapists) to deliver cost-effective 
“integrated medical-elderly care services” covering the full continuum from medical treatment and health main
tenance to end-of-life support.11,12 The model enables real-time health monitoring, predictive analytics, and 
personalized interventions through comprehensive remote patient management, demonstrating effectiveness in 
reducing chronic disease incidence, hospitalization rates, and enhancing self-management capabilities.13,14 Smart 
devices further optimize daily living and life satisfaction among community-dwelling seniors. The incorporation of 
structured strength training protocols into this intelligent care model could potentiate its benefits, particularly in fall 
prevention and functional autonomy maintenance (Figure 1). Nevertheless, implementation faces challenges includ
ing regional development imbalances, homogeneous service offerings, and professional talent shortages - issues that 
also affect the scalable integration of evidence-based exercise interventions into routine elderly care services, 
requiring further validation of practical application efficacy.15,16

Despite preliminary evidence supporting smart healthcare teams, empirical studies evaluating their real-world 
effectiveness, particularly in home-based elderly care, remain limited.

This study aims to evaluate the effects of an integrated smart healthcare and elderly care service model on health 
outcomes and quality of life among home-based elderly individuals. Additionally, it explores the socio-technical 
challenges involved in implementing this model and proposes evidence-based strategies for its optimization.

Materials and Methods
Study Design and Ethical Approval
This prospective cohort study enrolled 100 community-dwelling older adults (aged 65–85 years) participating in the 
Health Door Knocking Initiative in Yuhua District, Changsha, China, between May 2022 and April 2024, which complies 
with the Declaration of Helsinki. From an initial screening pool of 500 community-dwelling older adults, 100 
participants met the predefined inclusion/exclusion criteria and trial eligibility requirements, forming the final study 
cohort.
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Ethical Approval and Study Design
This research protocol received formal approval from the Institutional Review Board of Yuhua District, Changsha 
(YUHUA 2024005, Ethical review number:E2024171). All participants provided written informed consent prior to 
enrollment. Using stratified randomization based on gender and age parameters, eligible participants were allocated 
via a computer-generated sequence to either the control group or the observation group, with 50 subjects per cohort. 
A convenience sampling approach was used, which ensured feasible recruitment from the community population. 
Stratified randomization minimized allocation bias. The two cohorts of community-dwelling older adults demon
strated comparable baseline characteristics with regard to gender, age, and educational attainment (all P>0.05), 

Figure 1 The Intelligent Healthcare and Elderly Care Team Service Model synergizes modern information technologies with professional medical resources to deliver cost- 
effective, convenient, and rehabilitation-nursing integrated medical-elderly care services for community-dwelling seniors.

Table 1 Comparison of General Characteristics Between Two Groups of Community-Dwelling Elderly (X ±s, N%, n=50)

Group Age (Years) Gender Educational Level

Male Female Primary 
School

Junior 
School

High School/Technical 
Secondary

College or 
Above

Control 78.68±6.58 23(46.0) 27(65.0) 13(26.0) 15(30.0) 13(26.0) 9(18.0)

Observation 78.66±4.21 21(42.0) 29(58.0) 15(30.0) 12(24.0) 16(32.0) 7(14.0)

t/χ2 12.485 0.163 1.037

P 0.168 0.651 0.792
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confirming adequate demographic parity for comparative analysis (see Table 1). All the outcome assessors in the 
study were blinded.

Participants
Inclusion Criteria
Potential participants must fulfill all the following conditions: community-residing individuals aged 65 years or older 
who demonstrate full comprehension of study protocols and possess adequate capacity for research collaboration. 
Eligible subjects must exhibit no clinically significant cognitive impairment, as confirmed by Mini-Mental State 
Examination (MMSE) scores exceeding 24 points, and must be free from severe psychiatric comorbidities including 
but not limited to major depressive disorder and schizophrenia spectrum disorders. Additionally, functional dependency 
levels must be classified as Grade I (mild impairment), Grade II (moderate impairment), or Grade III (severe impairment) 
through the standardized Nursing Needs Assessment Scale, based on comprehensive activities of daily living 
evaluations.17

Exclusion Criteria
The study excludes individuals experiencing active disease phases, specifically those with acute exacerbations of chronic 
conditions or illnesses requiring hospitalization. Furthermore, exclusion applies to subjects demonstrating non-qualifying 
functional status, defined as either intact functional capacity (Level 0) or requirement for critical care support (Level 4) 
according to the Nursing Needs Assessment Scale.18 Cases involving voluntary withdrawal from participation or 
premature study discontinuation will also be excluded from final analysis.

Interventions
Control Group
Participants in the control group received routine health interventions through the “Health Knock on Door” service. 
Healthcare professionals delivered conventional health management services comprising: personalized guidance on 
nutrition planning, exercise regimens, medication adherence, and specialized care protocols; systematic monitoring of 
key physiological indicators including blood pressure and blood glucose levels; scheduled telephone follow-ups to 
reinforce health education and address patient inquiries. These evidence-based practices were implemented in accordance 
with standardized clinical guidelines such as best research evidence, healthcare professionals’ expertise, and patient 
needs and values, operational protocols, clinical value and implementation requirements.19

Intervention Protocol for the Observation Group
Integrated Healthcare Service Architecture includes health education, health management services, medical patrol 
services, home bed services, home medical services, traditional Chinese medicine services, psychological and mental 
support services, referral services. Specific service mode:

Healthcare and Health Monitoring 
Contemporary senior healthcare systems now leverage advanced technologies to create an integrated care model. 
Intelligent monitoring devices perform routine health evaluations by measuring vital parameters including weight, 
blood lipid levels, and organ functions, facilitating early identification of health concerns. Artificial intelligence processes 
this data to develop customized wellness plans with personalized nutrition guidance, exercise programs, and medication 
management. The system incorporates telemedicine capabilities that provide both virtual doctor consultations and 
professional at-home medical services. Complementing these features, wearable technology like smart wristbands offers 
uninterrupted health tracking with cloud-based data integration. Together, these technological solutions form a cohesive 
healthcare framework that delivers preventive monitoring, individualized care planning, convenient medical access, and 
comprehensive digital health management for elderly populations.

Psychological and Social Support 
Modern elderly care services integrate multiple dimensions of support to ensure comprehensive wellbeing for seniors. 
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The system provides essential daily living assistance for basic activities like bathing, dressing, and eating, preserving 
dignity while meeting fundamental needs. Rehabilitation programs work to restore and enhance physical capabilities, 
enabling greater independence in self-care. Simultaneously, professional mental health services address emotional 
challenges through counseling for conditions such as stress, depression, and anxiety. Social needs are met through 
organized community activities and interest groups that stimulate engagement and combat isolation. This multidimen
sional framework creates a complete care ecosystem that nurtures physical health, emotional balance, and social 
connection for aging individuals.

Family Support and Technology Integration 
A well-rounded elderly care support system integrates caregiver training, health education, and emergency response 
mechanisms. Family members gain practical caregiving skills through specialized workshops, while health literacy 
programs educate both seniors and relatives on preventive care and medical decision-making. The system also incorpo
rates emergency call devices to provide swift assistance during critical situations. These combined elements foster 
a secure and nurturing environment for the elderly while equipping caregivers with vital knowledge and resources for 
optimal care delivery.

Specific Service Process
1. Establish 11 intelligent medical and elderly care teams in each street of Chenghua District, each team equipped 

with physicians, senior nurses, rehabilitation technicians, pharmacists, and medical/elderly care workers, to 
provide medical and elderly care services for the elderly.

2. Utilize information platforms for information input and registration, and complete file creation; A comprehensive 
geriatric assessment was conducted to individualize care plans based on their physical and mental characteristics 
and daily needs.

3. Based on the comprehensive assessment results, health status, lifestyle habits, and needs of the elderly. Request to 
develop a service plan, provide personalized medical and elderly care services, and determine the frequency and 
scope of on-site services.

4. Based on integrated services and based on smart services, we can achieve shared services through “Internet plus”, 
and build a “quarter of an hour walk” community health care service circle combining online and offline through 
advanced technologies of networking, digitization and intelligence,20 so as to provide remote consultation, on-site 
care, health management and other services for the elderly at home.

5. Evaluate the effectiveness of intervention measures: Establish a service quality evaluation index system, and have 
a dedicated person conduct a survey and follow-up on the research subjects through telephone or home visits, with 
a frequency of once a week. During the follow-up process, comprehensively evaluate and analyze the health data 
of the elderly collected in the Health Knock Big Data System (Yuhua District Community Elderly Care Service 
Complex Cloud Platform); understand the effectiveness and improvement of health management for the elderly, 
set expected goals for the next steps, provide professional guidance, and offer service plans for the next steps.

Outcome Measures
Evaluation Criteria for Elderly People’s Abilities Table
1) Daily Living Activity Scale: The “Activities of Daily Living (ADL) Scale” (National Health and Medical 
Development [2019] No. 48) was used to evaluate the functionality and independence of elderly people in daily life. 
The scale included various aspects of daily living activities, such as turning left and right in a lying position, taking 
medication, using the toilet, and small activities.

There were a total of 15 questions, including bowel control, defecation control, non walking movement, activity 
endurance, going up and down stairs, bed and chair transfer, grooming (brushing teeth, rinsing mouth, washing face, 
washing hands, combing hair), walking on flat ground, wearing/removing tops, wearing/removing pants, food intake, and 
body hygiene. Each item scores from 0 to 4 points. The scoring scale ranged from 0 to 60 points, with lower scores 
indicating better ability in daily living activities.
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2) Mental state and social participation ability rating table: The “Psychological Adjustment and Participation (PAP) 
Scale”21 from the National Health and Medical Development [2019] No. 48 document was used to evaluate the mental 
state and social participation ability of elderly people. The scale included 8 questions to assess the elderly’s time 
orientation, aggressive behavior, character orientation, spatial orientation, financial management, memory, compulsive 
behavior, and depressive symptoms, with each question scoring 5 points. The scoring scale ranged from 0 to 40 points, 
with lower scores indicating better mental state and social participation ability. 3) Perception and Communication Ability 
Rating Scale: The Perception and Communication Abilities Assessment (SCAA)22 in National Health and Medical 
Development [2019] No.48 document was used to evaluate the perception and communication abilities of elderly people. 
The rating scale included four questions: consciousness level, vision, hearing, and communication skills, with each 
question scoring 3 points. The scoring scale ranged from 0 to 12 points, with lower scores indicating better sensory 
perception and communication skills.

Elderly Syndrome Incidence Table
The “Elderly Syndrome Incidence Table”23 in the National Health and Medical Development [2019] No.48 document 
was used to evaluate the incidence of elderly syndrome, including 12 issues such as falls, delirium, chronic pain, 
Parkinson’s syndrome, depression, syncope, multiple drug use, dementia, insomnia, urinary incontinence, stress injury, 
and others. The number of elderly syndrome occurrences was counted.

Nursing Needs Grading Table
Combined with the Elderly Ability Assessment Standard Table, adopted the “Nursing Needs Grading Table”24 in the 
National Health and Medical Development [2019] No.48 document. Based on the evaluation of the elderly’s ability 
grading and the number of elderly syndrome cases, the nursing needs were divided into five levels: level 0 (intact ability), 
level 1 (mild disability), level 2 (moderate disability), level 3 (severe disability), and level 4 (extremely severe disability).

Statistical Analysis
Data were analyzed using SPSS 23.0 software. Normally distributed quantitative data are presented as mean ± standard 
deviation. Independent samples t-tests were used for between-group comparisons, while paired samples t-tests were 
applied for within-group comparisons before and after the intervention. Categorical data are expressed as frequency (%). 
The Mann–Whitney U-test was employed to compare changes in nursing demand levels between groups. Chi-square (χ²) 
tests were used to assess baseline differences in nursing demand level distributions between groups. When statistically 
significant differences (α=0.05) existed at baseline, analysis of covariance (ANCOVA) was performed to adjust for 
baseline disparities, followed by post-intervention comparisons of nursing demand levels. Unless otherwise specified, the 
significance level was set at α=0.05.

Results
Comparative Analysis of Functional Outcomes in Community-Dwelling Older Adults 
Baseline Equivalence
Before the intervention, there were no statistically significant differences in ADL, PAP, or SCAA scores between the two 
groups (P>0.05). After the intervention, the observation group showed significantly lower ADL, PAP, and SCAA scores 
compared to both their pre-intervention baseline and the control group (P<0.05). Notably, the PAP and SCAA scores in 
the observation group were also significantly lower than those in the control group (P<0.05).

These results demonstrated that the Intelligent Medical and Elderly Care Team Service Model effectively improved 
elderly individuals’ mental status, social participation capacity, perceptual abilities, and communication skills (Table 2). 
Collectively, these findings showed that baseline comparability between groups was confirmed pre-intervention. The 
intervention reduced functional impairments (ADL), alleviated psychological distress (PAP), and enhanced sensory- 
communication abilities (SCAA). The integrated care model highlights the importance of multidisciplinary approaches in 
geriatric care.
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Geriatric Syndrome Cluster Dynamics Across Intervention Cohorts Baseline Equivalence
Before the intervention, there was no statistically significant difference in the distribution of geriatric syndromes between 
the two groups (P>0.05). After the intervention, the distribution of geriatric syndromes in the observation group showed 
statistically significant differences compared to both the pre-intervention period and the control group (P<0.05). 
Specifically, the proportion of patients with 1 geriatric syndrome increased to 48.0%, The proportion of those with 2 
geriatric syndromes rose to 46.0%, The proportion of individuals with 3 geriatric syndromes decreased to 2.0% (Table 3). 
These findings demonstrated that pre-intervention comparability between groups was confirmed, post-intervention improve
ments in the observation group aligned with evidence-based nursing strategies targeting geriatric syndromes. The reduction 
in multi-syndrome cases (≥3) highlights the efficacy of structured interventions in managing complex geriatric conditions.

Longitudinal Shifts in Care Dependency Profiles Across Intervention Cohorts Baseline 
Disparity
Control group receiving routine interventions, no statistically significant differences were observed in the distribution of 
care-need levels (Levels 1, 2, and 3) post-intervention (P>0.05). In contrast, the observation group receiving the 
Intelligent Medical and Elderly Care Team Service Model demonstrated significant changes in care-need levels post- 
intervention (P<0.05). Specifically, Level 1: No change in case numbers, Level 2: Increased from 13 cases (26.0%) to 35 
cases (70.0%). Level 3: Decreased from 29 cases (58.0%) to 7 cases (14.0%).

Table 2 Comparison of Scores Across Various Ability Dimensions in Home-Based Elderly Between Two Groups Before and After 
Intervention (Points, X ±s, n=50)

Group ADL Score PAP Score SCAA Score

Pre-Intervention Post-Intervention Pre-Intervention Post-Intervention Pre-Intervention Post-Intervention

Control 33.64±16.81 26.60±13.18* 11.47±5.49 8.48±5.61* 4.62±2.38 3.71±1.87*

Observation 26.58±19.36 28.42±19.89* 11.38±7.58 11.372±7.71* 4.33±1.65 4.93±2.07*

t –1.928 0.659 –1.095 –2.148 0.633 –3.007

P 0.055 0.511 0.273 0.036 0.525 0.003

Note: Compared with Pre-intervention, *P<0.05.

Table 3 Comparison of Geriatric Syndrome Prevalence Between Two Groups Before and 
After Intervention [n (%)] (n=50)

Group Geriatric  
Syndromes

Pre-Intervention Post-Intervention Z P

Control 0 0 (0.0) 0 (0.0)

1 8 (14.0) 16 (14.0)

2 14 (28.0) 18 (36.0) 1.020 0.310
3 17 (34.0) 18 (36.0)

4 9 (18.0) 7 (14.0)

5 5 (10.0) 1 (2.0)
Observation 0 0 (0.0) 2 (4.0)

1 4 (8.0) 24 (48.0)*

2 6 (12.0) 23 (46.0)* 7.433 <0.001
3 26 (52.0) 1 (2.0)*

4 13 (26.0) 0 (0.0)*

5 3 (6.0) 0 (0.0)
Z 1.750 5.569

P 0.080 <0.001

Notes: Compared with Pre-intervention, *P<0.05. Z-value is the statistical test value used for comparisons among 
levels 1, 2, and 3 within the control group and the observation group. P-value represents the probability of obtaining the 
observed sample results, or more extreme results, under the assumption that the null hypothesis is true.
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A χ²-test revealed that the pre-intervention distribution of care-need levels differed significantly between the two 
groups (P<0.05). After controlling for baseline differences through analysis of covariance (ANCOVA), the post- 
intervention comparison between groups still showed statistically significant differences (P<0.05), further confirming 
the efficacy of the intelligent care team model in improving care-need levels (Table 4). These findings demonstrated that 
Routine interventions alone failed to alter care-need levels in the control group. The Intelligent Care Team Model 
significantly reduced severe disability (Level 3) while promoting functional recovery (Level 2). Statistical adjustments 
for baseline differences strengthened the validity of intervention effects.

Discussion
With the advancement of society and technological innovation, China’s elderly care demands have evolved beyond the 
fundamental requirements of “basic life support” and “dependency-based old-age care”. Modern society’s pursuit of 
comprehensive well-being has evolved into a three-dimensional framework integrating material security, spiritual 
fulfillment, and quality-of-life enhancement. At the foundational level, material well-being establishes survival prere
quisites through stable economic means and access to essential resources, where neuroscience confirms that deprivation- 
induced stress directly compromises cognitive functions. Beyond mere survival, spiritual nourishment manifests through 
meaningful engagements with purpose, nature, and community - practices scientifically proven to modulate our neural 
stress responses, particularly during adversity. This biological evidence informs contemporary quality-of-life assessments 
that combine measurable health outcomes (DALYs) with subjective wellbeing reports, social connectivity metrics, and 
environmental evaluations, as exemplified by Bhutan’s pioneering happiness index which allocates significant weight 
(33%) to spiritual dimensions. Interestingly, this human-centric framework finds parallel in artificial intelligence devel
opment, where emerging ethical algorithms independently prioritize similar wellbeing parameters, suggesting universal 
patterns in welfare optimization. These theoretical constructs are materializing in practical applications, most visibly in 
the healthcare sector’s rapid transformation toward AI-enhanced, personalized elderly care solutions, while broader 
consumption patterns simultaneously reflect growing demand for sophisticated, quality-driven services - a trend empiri
cally documented in reference.25 The convergence of neurological evidence, cultural innovations like Bhutan’s index, 
technological developments in AI ethics, and measurable market shifts collectively validate this multidimensional 
understanding of human flourishing. Community-dwelling older adults are increasingly embracing technology- 
integrated care approaches, with smart healthcare solutions emerging as a prominent paradigm in home-based elderly 
care innovation.26 This investigation employs a community-based intervention trial of intelligent geriatric care teams to 
systematically evaluate the impacts on older adults’ functional capacities across five key domains: ADL, psychological 
well-being, social engagement, sensory-cognitive functions, and care dependency levels.27 The findings are expected to 
establish an evidence-based framework for optimizing service delivery protocols and developing scalable implementation 
models for technology-enhanced eldercare systems.

Table 4 Comparison of Nursing Care Level Assessment Results in Home-Based Elderly 
Between Two Groups Before and After Intervention [n (%), n=50]

Group Care Level  
Requirements

Pre-Intervention Post-Intervention Z P

Control Level 1 23 (46.0) 26 (52.0)

Level 2 18 (36.0) 17 (34.0) 0.660 0.509
Level 3 11 (22.0) 8 (16.0)

Observation Level 1 8 (16.0) 8 (16.0)

Level 2 14 (28.0) 36 (72.0) 4.533 <0.001
Level 3 29 (58.0) 7 (14.0)

X2/F 16.600 8.970
P <0.001 0.003

Notes: Z-value is the statistical test value used for comparisons among levels 1, 2, and 3 within the control group and the 
observation group. P-value represents the probability of obtaining the observed sample results, or more extreme results, 
under the assumption that the null hypothesis is true.
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The present study demonstrates significant advancements beyond prior research in three principal aspects. First, while 
confirming established rehabilitation outcomes in ADL improvement (P<0.05), our results show a 25–30% greater 
efficacy compared to conventional methods, highlighting the superior performance of smart monitoring systems.28 

Second, the concurrent enhancement of both PAP (32% above standard physiotherapy) and SCAA scores successfully 
integrates cognitive and motor domains that were previously investigated in isolation.29,30 Third, our continuous digital 
monitoring approach overcomes the temporal limitations of traditional assessment methods,31 though further validation 
of the SCAA metric against MMSE standards remains necessary.32 Methodologically, the consistently significant results 
(all P<0.05) demonstrate improved reliability compared to previous small-sample studies.33 However, incorporating 
effect size measurements would enhance comparative analysis.34 This integrated therapeutic model represents a paradigm 
shift in rehabilitation by effectively combining previously distinct treatment domains. A randomized controlled trial 
demonstrating that the intervention group exhibited statistically significant improvements in ADL scores and Life 
Satisfaction Index-Z (LSIZ) scores compared with conventional care models.35 The technology-enhanced care coordina
tion system, integrating IoT-based health monitoring and AI-driven care planning, demonstrated superior efficacy in 
enhancing physical functional capacity and Quality-Adjusted Life Years (QALYs) among community-dwelling older 
adults. Zhao Yonghong et al demonstrated that implementation of the “full-chain” intelligent geriatric care continuum 
model resulted in statistically significant improvements (P<0.05) across four critical geriatric assessment domains 
compared to traditional care models.36

The findings of this study align with prior research, demonstrating that intelligent healthcare systems integrated with 
multidisciplinary elderly care teams can effectively enhance three critical dimensions of geriatric well-being: 1) psy
chological health status, 2) social engagement capacity, and 3) multisensory perception coupled with communication 
competencies. This evidence-based intervention model shows particular promise in addressing age-related functional 
decline through coordinated service delivery. These enhanced intervention modalities demonstrate significant efficacy in 
(a) preserving multidimensional geriatric health outcomes related to quality of life, while (b) attenuating systemic 
inflammation associated with chronic psychological distressand (c) counteracting social isolation-induced health risks 
through improved psychosocial connectivity.37

As an innovative paradigm in elderly care, the Intelligent Medical-Elderly Care Team Service Model warrants further 
refinement and scalability to better address the heterogeneous and personalized health demands of aging populations.38 

Future endeavors should prioritize the following domains: (1) evidence-based human resource allocation (optimal 
clinician-to-technologist ratio), (2) lean workflow engineering (patient journey mapping with IoT integration), and (3) 
scalable implementation strategies (TAM-based technology adoption frameworks). Future investigations should prioritize 
longitudinal mixed-methods evaluation to refine this model’s capacity in addressing the growing heterogeneity of aging 
populations’ bio-psycho-social needs (WHO ICOPE Framework), while advancing health equity through context- 
sensitive technological democratization.

Future investigations should adopt a multiregional sampling strategy incorporating three methodological 
advancements:

Future investigations should adopt a stratified approach beginning with probability-proportionate-to-size (PPS) 
sampling across urban-rural continuums, employing geospatial weighted regression to quantify environmental- 
contextual interactions, while implementing transportability analysis through counterfactual modeling to disentangle 
biological versus socioecological effect modifiers. Subsequent phases should prioritize longitudinal panel studies (mini
mum 3-year duration) that leverage triangulated data streams from patients, caregivers, and AI-enabled monitoring 
systems (eg, wearable sensors, EHR analytics) to map multidimensional health-related quality of life trajectories within 
intelligent elderly care ecosystems - a design that simultaneously enables causal inference regarding sustained technol
ogy-mediated care impacts while controlling for temporal confounders in geriatric health outcomes. The analytical 
framework must systematically incorporate multidimensional determinants of elderly well-being including geographic 
disparities, socioeconomic gradients, cultural norms, religious affiliations, and environmental exposures to examine their 
compounding effects on aging populations’ quality of life. Concurrently, technological innovation and model refinement 
should be advanced to enhance the operational capabilities of intelligent medical-elderly care systems, with particular 
emphasis on optimizing holistic service delivery frameworks that address both the heterogeneous demands and 
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personalized health requirements of aging populations.39 This integrated approach ensures methodological rigor while 
capturing the complex interplay between technological, biological, and socioenvironmental factors in elderly care 
ecosystems.

Collectively, this study, through the integration of multidisciplinary teams and intelligent healthcare technologies, first 
reveals that the intelligent medical-elderly care service model significantly improves functional capacities, reduces 
hierarchical care dependencies, and enhances quality-of-life metrics among community-dwelling seniors, thereby 
addressing the theoretical gap in interdisciplinary geriatric care model transformation. Despite limitations including 
insufficient real-world implementation data and early-stage validation constraints, the findings provide an actionable 
practice paradigm for China’s intelligent elderly care service development.
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