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Abstract  

This research investigates the transformative influence of Internet of Things (IoT) technology on home care services 

for the elderly within the domain of social work. In light of the accelerating global trend of population aging, it is 

anticipated that by the year 2050, the number of individuals aged 65 and older will reach 2.1 billion, representing 

approximately 20% of the total global population. Traditional institutional care models encounter significant chal-

lenges, including high costs and a lack of personalized care. This study employs a mixed-methods approach, incorpo-

rating literature review, expert consultation via the Delphi method, and the analytic hierarchy process to develop a 

quality assessment indicator system for smart home care services. The findings indicate that IoT technology, through 

its capabilities of sensing, predicting, reminding, and responding, can effectively monitor the daily living conditions 

of elderly individuals and provide timely support, thereby significantly reducing hospitalization rates and improving 

overall quality of life. Family Nurse Practitioners (FNPs) are identified as pivotal figures in this innovative model, 

with an expanded scope of practice that encompasses personalized health assessments, disease diagnosis, medication 

prescriptions, and chronic disease management. This study advocates for an integrated smart home care model, offering 

novel solutions to the challenges posed by an aging population. 

 

Keywords 

Internet of Things (IoT); smart home care; elderly care; social work; service quality assessment; interprofessional team collabora-

tion

I. Introduction 

1.1 Research Background and Motivation 

In the 21st century, the global community is con-

fronted with an unprecedented phenomenon of popula-

tion aging, which presents substantial challenges to 

healthcare systems across various nations. According to 

data from the United Nations, the number of individuals 

aged 65 and older is projected to rise from the current 770 

million to 2.1 billion by the year 2050, representing ap-

proximately 20% of the total global population [1, 2]. 

This significant demographic shift not only transforms 

the age distribution within societies but also fundamen-

tally questions and challenges established healthcare par-

adigms. 

As the aging population continues to grow, there is 

a concomitant increase in the prevalence of age-related 

chronic diseases, including hypertension, diabetes, cardi-

ovascular conditions, and dementia. These diseases are 
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characterized by their prolonged duration and the neces-

sity for ongoing management, rendering traditional acute 

care models insufficient to address their care require-

ments. The healthcare needs of the elderly demographic 

are complex, varied, and continuous, necessitating that 

healthcare systems offer more personalized and sustained 

care services. 

Conventional institutional care models, such as hos-

pitals and long-term care facilities, exhibit numerous de-

ficiencies when confronted with a large elderly popula-

tion and cases of chronic illness. Firstly, the financial 

costs associated with institutional care are exceedingly 

high, imposing a significant economic burden on many 

nations [3-5]. Secondly, this standardized model of care 

frequently fails to accommodate individualized health 

needs, particularly lacking the flexibility and adaptability 

required for effective chronic disease management [6-8]. 

Furthermore, many elderly individuals, influenced by 

cultural backgrounds, emotional attachments, and estab-

lished lifestyle preferences, express a desire to receive 

medical services within the comfort of their own homes. 

This preference not only addresses their psychological 

needs but also alleviates the physical and financial bur-

dens associated with frequent hospital visits [9-11]. 

In light of these challenges, home healthcare ser-

vices have emerged as a more cost-effective, flexible, and 

compassionate model of care. Home healthcare not only 

has the potential to reduce medical expenses but, more 

critically, offers personalized care services within a famil-

iar environment, thereby enhancing the quality of care 

and patient satisfaction. Nevertheless, traditional home 

healthcare services encounter numerous limitations in 

terms of human resource allocation, service monitoring, 

and emergency response, highlighting an urgent need for 

improvements in service efficiency through the adoption 

of innovative technologies. 

1.2 The Rise of Internet of Things Technology 

and Its Application Potential 

A. Development History and Core Architecture 

The development of Internet of Things (IoT) tech-

nology can be traced back to the concept of Radio Fre-

quency Identification (RFID) introduced by the MIT 

Auto-ID Center in 1999. The core architecture of IoT has 

evolved through three distinct phases: initially emphasiz-

ing the perception layer (2000-2010), subsequently en-

hancing the network transmission layer (2010-2020), and 

currently focusing on the integration of platform and ap-

plication layers (2020 to present). This study delineates 

the four core components of smart home care systems 

based on the most recent technological framework [12-15] 

(refer to Figure 1 and Table 1 for further details): 

 

Table 1: Core Components and Functions of IoT Technology 

Technical 

Layer 
Components Functional Description Application Examples 

Perception 

Layer 

Wearable devices, environ-

mental sensors, biometric 

devices 

Real-time data collection 

and status monitoring 

Smartwatches monitoring heart rate, 

temperature and humidity sensors ad-

justing indoor environment 

Network 

Layer 

5G communication, 

LPWAN, edge computing 
Low-latency data transmis-

Using NB-IoT to transmit home secu-

rity alarms 

Smart Healthcare System Architecture 

Telemedicine 

Systems 

Application Layer 

Automated Service 

Interfaces 

 
Service Provision & 

User Interaction 
User Interaction 

Platform Layer 

Cloud 

Computing 

AI Analyt-

ics Engine 

Blockchain 

Notarization 

Data Inte-

gration 
Intelligent Deci-

sion-Making Security 

Network Layer 

5G 

Comm. LPWAN 
Edge Compu-

ting Nodes 

Low-Latency Data 

Transmission 
Wide Area 

Coverage 
Preliminary 

Processing 

Perception Layer 

Wearable 

Devices 

Environmental 

Sensors 

Biometric 

Devices 

Real-Time Data Collection & Status Monitoring 

Figure 1: Smart Healthcare System Architecture 
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nodes sion and preliminary pro-

cessing 

Platform 

Layer 

Cloud computing, AI ana-

lytics engine, blockchain 

notarization 

Data integration and intel-

ligent decision-making 

Machine learning predicting fall 

risks, distributed ledger securing 

medical records 

Application 

Layer 

Telemedicine systems, au-

tomated service interfaces 

Service provision and user 

interaction 

Voice assistants reminding medica-

tion, robots assisting with transfers 

B. Market Size and Growth Trajectory   

The global IoT healthcare market is undergoing sig-

nificant expansion. Recent projections indicate that the 

market size is anticipated to increase from $133.7 billion 

in 2024 to $668.98 billion by 2032 (Figure 2), reflecting 

a compound annual growth rate of 19.61% [16]. This 

growth is primarily driven by three factors: (1) a height-

ened demand for chronic disease management, with ap-

proximately 57% of the elderly population worldwide af-

fected by two or more chronic conditions [17]; (2) a wid-

ening gap in the healthcare workforce, evidenced by a de-

clining nurse-to-patient ratio in OECD countries, which 

has reached 1:15 [18]; and (3) a growing preference for 

home care, as 85% of seniors express a desire to age in 

place [19].   

C. Significant Technological Advancements and Inte-

gration   

Recent advancements in technology are evident in 

three key areas: first, multimodal sensing technology has 

achieved a 96.3% accuracy rate in physiological data, rep-

resenting a 27% enhancement over conventional devices; 

second, edge computing has successfully reduced data 

processing latency to below 50 milliseconds, thereby im-

proving emergency response times by 40%; third, feder-

ated learning technology has increased the efficiency of 

cross-institutional model training by 35% while maintain-

ing privacy [20-26]. Table 2 provides a summary of the 

benefits associated with the integration of IoT technology 

as analyzed in this study.   

 

 

 

 

Figure 2: Forecast of Global IoT Healthcare Market Size (2024-2032) (Adapted from [16]) 

Table 2: Analysis of Benefits from IoT Technology Integration  

Integrated 

Technology 
Function Improvement Cost Reduction Ratio Clinical Benefit 

5G + Edge Com-

puting 

Data transmission speed in-

creased by 80% 

Bandwidth cost reduced by 

45% 

Real-time remote consultation fea-

sibility reaches 98% 

AIoT + Feder-

ated Learning 

Disease prediction accu-

racy reaches 89% 

Model training cost re-

duced by 60% 

Early anomaly detection success 

rate increased by 3.2 times 
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Blockchain + 

Fog Computing 

Data tampering risk re-

duced by 99% 
Storage cost saved by 35% 

Cross-institution medical record 

retrieval time shortened to 3 

minutes 

D. Applications in Home Care   

In recent years, the convergence of technological ad-

vancements and the aging population has created trans-

formative opportunities for elderly care services. As a 

novel information and communication technology, IoT 

has revitalized traditional home care service models 

through the integration of sensors, smart devices, cloud 

computing, and artificial intelligence.   

Smart home care, often referred to as “smart aging 

systems” or “fully smart aging systems,” involves the ap-

plication of advanced technologies such as IoT, compu-

ting technology, artificial intelligence, automation, and 

smart systems to monitor the daily living conditions of 

elderly individuals at home and provide appropriate care 

support services. These technologies are equipped with 

capabilities such as sensing, predicting, reminding, and 

responding, which facilitate real-time monitoring of sen-

iors’ health status, lifestyle habits, and safety conditions, 

thereby enabling timely interventions and support when 

necessary.   

The implementation of IoT technology in elderly 

care presents several significant advantages. First, 

through the use of various sensing and wearable devices, 

it is possible to continuously monitor the physiological 

indicators, activity levels, and environmental conditions 

of seniors in real-time. Second, by leveraging big data an-

alytics and artificial intelligence algorithms, abnormal 

patterns can be identified, and predictive health alerts can 

be generated, promoting a transition from passive treat-

ment to proactive prevention. Third, intelligent care sys-

tems can deliver personalized care recommendations and 

services tailored to individual health conditions and pref-

erences, thereby enhancing the precision and effective-

ness of care. 

1.3 Roles and Responsibilities of the Social 

Work Profession 

Social work, as a profession centered on human wel-

fare, plays a crucial role within the elderly care service 

system. Social workers are tasked not only with address-

ing the physical health of older adults but also with prior-

itizing their psychological well-being, social support, and 

overall quality of life across multiple dimensions. In the 

context of an innovative home care model facilitated by 

IoT technology, it is imperative for the social work pro-

fession to redefine its roles and responsibilities to align 

with the evolving demands of a technology-enhanced 

care environment. 

Historically, social workers engaged in elderly care 

have primarily performed functions such as assessment, 

consultation, coordination, and advocacy. However, 

within the framework of smart home care models, social 

workers are required to develop advanced technological 

competencies that enable them to leverage IoT technol-

ogy for the collection and analysis of living data pertain-

ing to the elderly. This data-driven approach will facili-

tate the formulation of more targeted intervention strate-

gies [27, 28]. Furthermore, social workers must support 

older adults and their families in navigating the new tech-

nological landscape, thereby mitigating barriers to care 

services that may arise from the digital divide. 

Family Nurse Practitioners (FNPs) are pivotal in this 

transformative process, spearheading advancements in 

medical care. FNPs possess an expanded scope of prac-

tice that encompasses personalized health assessments, 

disease diagnoses, medication prescriptions, and chronic 

disease management services, all aimed at reducing hos-

pitalization rates and enhancing the quality of life for pa-

tients. Countries such as the United States, the United 

Kingdom, Canada, and Australia have successfully inte-

grated FNPs into their home healthcare systems, thereby 

providing primary care services in remote areas and sig-

nificantly decreasing healthcare costs and hospitalization 

rates [29-31]. 

1.4 Research Questions and Objectives 

Although IoT technology holds significant promise 

for enhancing elderly home care, existing research exhib-

its notable limitations. Predominantly, prior studies focus 

on technical aspects, often neglecting comprehensive ex-

aminations of the roles and functions of social work pro-

fessionals. Moreover, current frameworks for evaluating 

service quality remain underdeveloped, lacking special-

ized indicators tailored to smart home care services. Ad-

ditionally, there is a marked variation in the adoption and 

application of IoT technologies in elderly care across dif-

ferent countries and regions, highlighting the necessity 

for comparative analyses to identify best practice models. 

In response to these research gaps, the present study 

is structured around the following research questions: 

RQ1: What is the current status and what are the 

principal developmental trends of IoT technology within 

the context of elderly home care? 

RQ2: In what ways are the roles and functions of so-

cial work professionals being redefined and transformed 

within smart home care models that incorporate IoT tech-

nology? 

RQ3: What are the essential dimensions and indica-

tors required to establish a comprehensive quality assess-

ment system specifically designed for smart home care 

https://doi.org/10.x/journal.x.x.x
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services? 

RQ4: What constitutes an effective and innovative 

care model that successfully integrates IoT technology 

with the professional expertise of social work? 

RQ5: What are the primary challenges and potential 

solutions related to the practical implementation of inte-

grated smart home care models? 

To address these questions, the objectives of this 

study are to: 

1. Analyzing the current status and developmental 

trends of IoT technology in elderly home care. 

2. Examining the role positioning and functional 

transformation of the social work profession 

within smart home care models. 

3. Developing a quality assessment indicator system 

applicable to smart home care services. 

4. Proposing an innovative care model that integrates 

IoT technology with social work expertise. 

5. Identifying the challenges and potential solutions 

associated with the implementation of smart home 

care models. 

1.5 Research Contributions and Significance 

The theoretical contributions of this study enhance 

the discourse surrounding social work theory in the con-

text of technology application, offering a framework for 

the social work profession to adapt to the advancements 

of the digital age. By synthesizing IoT technology with 

social work knowledge, this research establishes an inno-

vative theoretical framework that aids in comprehending 

care models that merge technological and humanistic ap-

proaches. 

Practically, the smart home care model and quality 

assessment indicator system proposed herein provide ac-

tionable guidelines for policymakers, service providers, 

and social workers. The findings of this research are an-

ticipated to facilitate the digital transformation of elderly 

care services, thereby improving service efficiency and 

quality, ultimately enhancing the well-being of older 

adults. 

From a social perspective, this study addresses the 

pressing needs of an aging population, presenting innova-

tive solutions to challenges such as inadequate elderly 

care resources and inconsistent service quality. Through 

a technology-empowered care model, it is expected to ful-

fill the aspirations of older adults for “aging in place” and 

contribute to the development of an age-friendly society. 

II. Methods 

2.1. Research Objectives, Design and Context   

The principal objective of this study is to examine 

the implementation models of IoT technology within el-

derly home care, emphasizing the contributions of the so-

cial work profession and the formulation of a quality as-

sessment framework. To fulfill this aim, a sequential ex-

planatory mixed-methods design was adopted [32]. The 

research framework comprised four sequential phases, 

beginning with quantitative data collection and analysis, 

which were subsequently interpreted and corroborated 

through qualitative approaches. This methodological 

strategy enables a thorough and nuanced understanding 

of the results. The study was conducted in Taiwan, with 

participant recruitment spanning the northern, central, 

and southern regions to ensure a representative sample. 

Figure 3 presents the flow diagram illustrating the re-

search design employed in this study. 

2.2. Phase 1: Literature Review and Theoretical 

Framework Development   

A systematic literature review was undertaken to es-

tablish the theoretical foundation of the investigation.   

Data Sources and Search Strategy: The review en-

compassed scholarly journal articles, conference pro-

ceedings, research reports, and policy documents pub-

lished in both Chinese and English from 2018 to 2024. 

Primary databases included Web of Science, PubMed, 

IEEE Xplore, Huayi Online Library, and the Taiwan Jour-

nal Paper Index System. Search terms comprised “Inter-

net of Things (IoT),” “Smart Care,” “Home Care,” “El-

derly Care,” “Social Work,” and “Family Nurse Practi-

tioner,” combined using Boolean operators (AND, OR) to 

refine search precision.   

Inclusion and Exclusion Criteria: To ensure rele-

vance and quality, inclusion criteria were: (1) studies ad-

dressing IoT applications in elderly care; (2) peer-re-

viewed academic journal publications; (3) research sub-

jects aged 65 years or older; and (4) focus on home care 

service models. Exclusion criteria encompassed: (1) non-

academic materials such as news articles and advertise-

ments; (2) duplicate publications; (3) studies concentrat-

ing solely on technical aspects without application con-

text; and (4) research involving subjects not aligned with 

the study’s defined population. 

2.3. Phase 2: Development of the Quality Assess-

ment Indicator System   

Expert Panel Recruitment   

To construct a quality assessment indicator system 

for smart home care services, the Delphi technique was 

employed. The expert panel consisted of 20 professionals 

from pertinent disciplines: five social work scholars, four 

nursing specialists, four information technology experts, 

three healthcare management professionals, two geron-

tology authorities, and two policymakers. Selection crite-

ria included: (1) possession of a doctoral degree or equiv-

alent in a relevant field; (2) a minimum of ten years of 

https://doi.org/10.x/journal.x.x.x
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practical or research experience; (3) active involvement 

in elderly care policy formulation or service delivery; and 

(4) commitment to participate throughout the entire con-

sultation process.  

Delphi Method Procedure   

The expert consultation was conducted over three it-

erative rounds. The initial round utilized an open-ended 

questionnaire to solicit proposed indicator items for eval-

uating smart home care service quality, alongside expla-

nations of their significance and feasibility. In the second 

round, the compiled indicators were organized into a 

structured questionnaire, and experts rated each item’s 

importance using a five-point Likert scale. The third 

round involved revising and confirming the ratings from 

the previous round to achieve consensus and finalize an 

indicator system characterized by a high level of agree-

ment. 

Analytic Hierarchy Process (AHP) for Weight Deter-

mination   

Subsequent to establishing the assessment indicators, 

the Analytic Hierarchy Process (AHP) was applied to 

assign weights to each indicator. AHP decomposes com-

plex multi-criteria decision problems into a hierarchical 

structure, facilitating pairwise comparisons to ascertain 

the relative importance of criteria [33, 34]. The hierarchy 

comprised three levels: the goal (quality of smart home 

care services), criteria (primary assessment dimensions), 

and indicators (specific evaluation items). Experts con-

ducted pairwise comparisons using Saaty’s 1-9 scale [35]. 

Consistency ratios (CR) were calculated for each judg-

ment matrix to verify consistency, with CR values ≤ 0.1 

deemed acceptable. 

2.4. Phase 3: Quantitative Data Collection and 

Analysis   

Survey Instrument   

A structured questionnaire was developed to capture 

stakeholders’ perceptions, attitudes, and needs concern-

ing smart home care services. The instrument included 

four sections: (1) demographic information (age, gender, 

education, occupation); (2) awareness and acceptance of 

IoT technologies; (3) satisfaction with existing home care 

services; and (4) needs and expectations regarding smart 

home care. Questionnaire items were adapted from vali-

dated scales and customized to the study context. 

Participants and Sampling   

The survey targeted four stakeholder groups: elderly 

service users, family caregivers, professional caregivers, 

and managerial personnel. A stratified random sampling 

approach was employed across northern, central, and 

southern Taiwan, aiming to collect 600 valid responses. 

Quantitative Data Analysis   

Data were analyzed using SPSS version 28.0. Ana-

lytical procedures included: (1) descriptive statistics to 

characterize the sample and variable distributions; (2) re-

liability and validity assessments of measurement scales; 

(3) inferential tests (e.g., t-tests, ANOVA) to examine dif-

ferences in perceptions among stakeholder groups; and (4) 

correlation and regression analyses to identify determi-

nants influencing service quality. 

 

1. Systematic Literature Search 

2. Apply Inclusion/Exclusion Criteria 

3. Establish Theoretical Framework     

Phase 1: Literature Review & Theoretical 

Construction  

Phase 2: Quality Assessment Indicator 

Development  

Figure 3: Research Design Flow Diagram  

1. Recruit Expert Panel  

2. Conduct 3-Round Delphi Method to Generate 

Indicators  

3. Calculate Indicator Weights using Analytic 

Hierarchy Process 

4. Finalize Quality Assessment Indicator System 

Phase 3: Quantitative Phase 

1. Design & Administer Structured Question-

naire 

2. Collect Data via Stratified Random Sampling 

3. Perform Quantitative Analysis (SPSS) 

Phase 4: Qualitative Phase 

1. Conduct Interviews with Stakeholders 

2. Conduct Case Studies 

3. Perform Qualitative Thematic Analysis 

(NVivo)  

Mixed-Methods Integration & Final 

Interpretation 

⚫ Use Qualitative Findings from Stage 4 to Ex-

plain and Validate Quantitative Results from 

Stage 3 

⚫ Synthesize All Findings to Formulate Conclu-

sions and Recommendations  

https://doi.org/10.x/journal.x.x.x


2025, Vol. 1 
doi:10.x/journal.x.x.x 

 

 

Chen, Y. C., Lin, C. C. 

 
Computing&AI Connect 

 

7  

 

 

2.5. Phase 4: Qualitative Data Collection and 

Analysis   

In-depth Interviews   

To deepen understanding of implementation pro-

cesses and challenges, semi-structured interviews were 

conducted with diverse stakeholders: 15 elderly service 

users, 12 family caregivers, 10 social workers, 8 family 

nurse practitioners, 6 service organization managers, and 

4 policymakers. The interview guide addressed: (1) per-

spectives on IoT applications in elderly care; (2) strengths 

and limitations of current services; (3) implementation 

experiences and obstacles; and (4) suggestions for future 

development. Interviews lasted approximately 60 to 90 

minutes, were audio-recorded, and transcribed verbatim. 

Case Studies   

Three representative smart home care service cases 

were selected for comprehensive analysis: (1) an urban 

community care center; (2) telemedicine services in rural 

settings; and (3) premium smart care services offered by 

private providers. Multiple data sources—including doc-

ument review, participant observation, and interviews—

were utilized to enhance validity. Each case study 

spanned three months, during which detailed records of 

service delivery, technology utilization, user feedback, 

and service outcomes were collected. The analytical 

framework encompassed: (1) service model description; 

(2) technology application analysis; (3) evaluation of ser-

vice effectiveness; (4) identification of challenges; and (5) 

recommendations for improvement. 

Qualitative Data Analysis   

Thematic analysis was conducted using NVivo 12 

software. The analytic process involved: (1) immersion in 

the data through repeated transcript review; (2) initial 

coding to identify salient concepts; (3) theme develop-

ment by grouping related codes; (4) theme refinement to 

ensure coherence and distinction; (5) theme definition to 

articulate clear meanings; and (6) synthesis and reporting 

of findings in a narrative format. 

2.6. Ethical Considerations   

This study rigorously adhered to ethical standards. 

Participants received comprehensive information regard-

ing the study’s purpose, procedures, potential risks, and 

benefits, and provided written informed consent. They re-

tained the right to withdraw at any point without penalty. 

Confidentiality was maintained by anonymizing all per-

sonally identifiable data, which were used exclusively for 

academic purposes. Researchers remained sensitive to 

participants’ psychological well-being, offering profes-

sional counseling when necessary. Study findings will be 

disseminated to participants and relevant organizations to 

support practical enhancements and inform policy formu-

lation. 

III. Results and Discussion 

3.1 Current Utilization of IoT Technology in El-

derly Home Care  

An examination of the existing literature alongside 

empirical survey data reveals a swift progression in the 

deployment of Internet of Things (IoT) technology within 

the field of elderly home care. Nevertheless, significant 

variations are evident in the degree of technological ad-

vancement among different countries. Developed nations, 

including the United States, the United Kingdom, Canada, 

and Australia, have extensively incorporated IoT solu-

tions into their elderly care services, leading to the devel-

opment of relatively advanced service models and man-

agement systems. The effective approaches identified in 

these countries predominantly involve the establishment 

of technical standards, the standardization of service pro-

cedures, the professional training of personnel, and the 

strengthening of relevant policies and regulatory frame-

works [36-40]. Table 3 provides a synthesized overview 

of the current state of IoT technology application in el-

derly home care, as reported in the reviewed literature.  

Table 3: Current Application Status of IoT Technology in Elderly Home Care 

Application 

Area 
Main Function Description 

Usage 

Rate 

(%) 

Main Benefit Challenges Faced 

Health Moni-

toring 

Real-time monitoring of physio-

logical parameters such as heart 

rate, blood pressure, blood glu-

cose, body temperature, and activ-

ity level 

78.4 

Improves chronic disease 

management, reduces 

emergency visits and hos-

pitalizations 

High device cost, 

data accuracy and 

stability issues 

Fall Detec-

tion & Safety 

Protection 

Automatically detects falls and is-

sues alerts; safety monitoring such 

as access control and smoke de-

tection 

65.7 

Reduces risk of accidental 

injury, enhances home 

safety for the elderly 

False alarm rate, 

system failures 

causing delays 
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Medication 

Management 

& Reminders 

Smart pillboxes provide timed 

medication reminders and monitor 

medication adherence 

54.3 
Reduces medication er-

rors, improves adherence 

User operation dif-

ficulty, low tech-

nology acceptance 

Telemedicine 

& Health 

Consultation 

Remote diagnosis, health consul-

tation, and medical service provi-

sion 

48.9 

Increases access to 

healthcare, especially in 

remote areas 

Unstable network 

connection, privacy 

and security con-

cerns 

Smart Home 

Automation 

Automated control of lighting, 

temperature, appliances, and voice 

assistant support 

42.1 
Improves convenience, re-

duces caregiver burden 

Technical complex-

ity, high learning 

curve for the el-

derly 

Activity 

Tracking & 

Positioning 

GPS and Bluetooth technology to 

track elderly location and prevent 

wandering 

36.8 

Enhances safety manage-

ment, enables timely de-

tection of abnormal behav-

ior 

Privacy concerns, 

limited device bat-

tery life 

The survey data obtained in this study indicate that 

68.5% of professional caregivers recognize the potential 

of IoT technology to substantially enhance the efficiency 

of home care services. Additionally, 72.3% of partici-

pants perceive that this technology plays a significant role 

in improving the quality of life for elderly individuals. 

However, the findings also highlight notable disparities 

in technology acceptance among different age groups, 

with younger seniors aged 65 to 74 demonstrating a 

higher acceptance rate (76.8%) compared to those aged 

75 and above (52.4%). This disparity emphasizes the im-

portance of addressing the digital divide when promoting 

elderly care services. Table 4 presents a summary of the 

survey results concerning the primary benefits of IoT 

technology in elderly home care, while Table 5 outlines 

the main challenges and their respective proportions en-

countered in the application of IoT technology within el-

derly care.  

Table 4: Main Benefit Assessment of IoT Technology for Elderly Home Care 

Benefit Item 
Agreement 

Rate (%) 

Average 

Score (1-5) 
Remarks 

Improve quality of life for the 

elderly 
81.5 4.3 

Includes physical health and psychological 

well-being 

Reduce emergency visits and 

hospitalization rates 
74.2 4.1 Reduces burden on medical resources 

Enhance care service efficiency 69.8 4.0 Reduces labor costs and time waste 

Increase sense of security for 

the elderly 
66.3 3.9 

Includes fall prevention and environmen-

tal safety 

Promote participation of family 

caregivers 
58.7 3.7 

Improves communication and coordina-

tion among family members 

Increase accessibility of medi-

cal services 
54.1 3.6 

Especially in remote areas or for those 

with mobility issues 

Table 5: Main Challenges and Proportions Faced by IoT Technology in Elderly Care 

Challenge Item 
Percentage of Respondents Iden-

tifying as Major Barrier (%) 
Description 

Cost and Economic Burden 72.5 
High cost of equipment acquisition and 

maintenance 

User Technology Acceptance 64.3 
Elderly have difficulty learning and adapt-

ing to new technology 

Data Privacy and Security 

Concerns 
59.7 

Protection of personal health data and risk 

of data leakage 
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System Stability and Reliabil-

ity 
53.2 

Technical failures and connection inter-

ruptions affect service continuity 

Cross-Platform and Device 

Compatibility Issues 
48.9 

Lack of standardized integration among 

different brands and systems 

Insufficient Professional 

Training 
44.6 

Caregivers lack the ability to apply IoT 

technologies 

 

Within the domain of home care, smart home care 

systems are fundamentally structured around four princi-

pal functional modules: health monitoring, safety protec-

tion, daily living assistance, and emergency rescue. The 

health monitoring module continuously assesses physio-

logical parameters, activity levels, and sleep quality of el-

derly individuals through the integration of wearable de-

vices and environmental sensors. The safety protection 

module utilizes access control mechanisms, fall detection 

technologies, and video surveillance to safeguard the 

well-being of elderly residents within their living envi-

ronments. The daily living assistance module provides 

tailored services such as medication reminders, nutri-

tional recommendations, and exercise guidance. Lastly, 

the emergency rescue module is engineered to automati-

cally trigger alarm protocols and notify appropriate emer-

gency responders upon identification of abnormal or crit-

ical conditions [41-44]. 

3.2 Construction and Validation of Service 

Quality Assessment Indicator System 

This research constructs an evaluation framework 

for service quality in smart home care services by em-

ploying the Delphi method alongside the Analytic Hier-

archy Process (AHP). The framework consists of five 

principal dimensions and 23 detailed indicators [45]. The 

five core dimensions are: technical reliability (weight = 

0.245), service responsiveness (weight = 0.198), service 

assurance (weight = 0.187), service empathy (weight = 

0.178), and service tangibility (weight = 0.192). 

Among these, technical reliability carries the great-

est weight within the assessment system, underscoring 

the critical importance of IoT technology in smart care 

services. This dimension is further divided into five spe-

cific indicators: system stability, data accuracy, equip-

ment durability, fault recovery capability, and technology 

update speed. Expert consultations reveal that system sta-

bility (weight = 0.312) is considered the most significant 

technical indicator, followed by data accuracy (weight = 

0.276). These results correspond with the increased em-

phasis on safety and reliability in elderly care services. A 

comprehensive overview of the service quality assess-

ment indicator system for smart home care is presented in 

Table 6.  

Table 6: Service Quality Assessment Indicator System for Smart Home Care 

Main Dimension Weight Sub-Indicator Weight Importance Score 

Technical Reliability 0.245 System Stability 0.312 4.73 

Data Accuracy 0.276 4.68 

Device Durability 0.198 4.35 

Fault Recovery Capability 0.142 4.21 

Speed of Technology Updates 0.072 3.87 

Service Responsiveness 0.198 Emergency Response Time 0.358 4.82 

Problem-Solving Speed 0.287 4.56 

Service Adjustment Flexibility 0.219 4.23 

24/7 Service Availability 0.136 4.09 

Service Assurance 0.187 Professional Qualifications 0.342 4.79 

Privacy Protection Measures 0.298 4.71 

Service Quality Assurance 0.234 4.42 

Risk Management Mechanism 0.126 4.18 

Service Empathy 0.178 Personalized Service Design 0.387 4.65 

Emotional Support Provision 0.276 4.38 

Degree of Family Involvement 0.198 4.12 

Cultural Sensitivity 0.139 3.94 

Service Tangibility 0.192 Equipment Usability 0.376 4.58 
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Interface Friendliness 0.287 4.41 

Service Environment Comfort 0.203 4.19 

Clarity of Information Presentation 0.134 4.03 

The service responsiveness dimension evaluates the 

speed and efficiency with which service providers re-

spond to the needs of the elderly. This dimension includes 

four indicators: emergency response time, problem-solv-

ing speed, service adjustment flexibility, and 24-hour ser-

vice availability. Survey data indicates that the current 

emergency response time for the majority of smart home 

care services ranges from 5 to 15 minutes; however, 

23.7% of services do not meet the ideal standard of re-

sponding within 10 minutes. 

3.3 Transformation and Adaptation of the Social 

Work Professional Role 

Within the smart home care model, social work pro-

fessionals encounter both challenges and opportunities 

for redefining their roles. Traditional social work practice 

predominantly relies on face-to-face interactions and the 

establishment of interpersonal relationships, whereas the 

integration of IoT technology has transformed the modal-

ities and content of service delivery. Findings from in-

depth interviews conducted in this study reveal that 

83.7% of social workers believe they require additional 

training in technology application to adapt to the evolving 

work environment. 

The emerging roles of social workers within the 

smart home care team primarily encompass: data inter-

pretation and assessment, technology adaptation counsel-

ing, family relationship coordination, ethical issue man-

agement, and service quality supervision. Among these 

roles, the ability to interpret and assess data is deemed the 

most critical new skill, necessitating that social workers 

comprehend and analyze various data collected by IoT 

devices and formulate appropriate intervention strategies 

based on this analysis. Table 7 summarizes the role func-

tion analysis of social workers in smart home care. 

Table 7: Role Function Analysis of Social Workers in Smart Home Care 

Role Function 
Importance 

Score 

Current 

Competency 

Level 

Urgency of 

Training 

Needs 

Implementation 

Difficulty 

Data Interpretation and Assessment 4.67 2.34 4.52 3.89 

Technology Adaptation Guidance 4.45 2.78 4.23 3.56 

Family Relationship Coordination 4.38 3.92 2.67 2.45 

Ethical Issue Handling 4.21 3.15 3.78 3.23 

Service Quality Supervision 4.09 3.28 3.45 2.89 

Resource Connection and Integration 4.56 3.67 3.12 2.76 

Crisis Intervention Handling 4.73 3.85 3.89 3.12 

FNPs play a crucial role in this transformation pro-

cess, as their expanded scope of practice enables them to 

assume greater responsibilities within the smart home 

care model. FNPs not only possess clinical nursing com-

petencies but also have the authority to diagnose, pre-

scribe, and develop treatment plans, thereby serving as a 

vital link between technological systems and human care 

[46-48]. This study found that in integrated smart home 

care services involving FNPs, the hospitalization rate de-

creased by an average of 31.5%, while patient satisfaction 

increased by 42.7%. 

3.4 Design and Implementation of Innovative 

Care Models 

Drawing upon the research findings, this study pro-

poses an innovative home care model that integrates IoT 

technology with the expertise of social work profession-

als (as illustrated in Figure 4). This model adopts a dual-

track design concept of “technology + humanity,” effec-

tively leveraging the advantages of IoT technology in 

monitoring, early warning, and response, while upholding 

the core values of social work professionals in care, sup-

port, and advocacy.  
The innovative care model comprises a four-level 

service structure: infrastructure layer, data processing 

layer, service provision layer, and user experience layer. 

The infrastructure layer encompasses various sensing de-

vices, communication networks, and cloud platforms re-

sponsible for data collection and transmission. The data 

processing layer employs artificial intelligence and big 

data analysis technologies to process and analyze the col-

lected data, identify abnormal conditions, and predict po-

tential risks. The service provision layer integrates pro-

fessional caregivers, including social workers, nurses, 

and physicians, to deliver personalized care services 

based on the results of data analysis. The user experience 
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layer prioritizes the actual feelings and needs of the el-

derly and their families, ensuring service accessibility and 

satisfaction.  
The principal characteristic of this model is the im-

plementation of a collaborative mechanism involving a 

multi-disciplinary team, with the FNP acting as the case 

manager responsible for the coordination and integration 

of diverse care services. Social workers play a crucial role 

in evaluating the psychosocial needs of elderly individu-

als, offering appropriate support and facilitating access to 

resources. The technical support team is tasked with en-

suring the stability and security of system operations. Ad-

ditionally, family caregivers receive essential training to 

become integral members of the care team. 

3.5 Evaluation of Service Effectiveness and In-

fluencing Factors 

This research conducted a comprehensive evaluation 

of the service effectiveness across three case studies, 

demonstrating that smart home care services yielded sig-

nificant improvements in various domains (refer to Table 

8). In terms of health metrics, the rate of blood pressure 

control among elderly participants increased by 28.4%, 

the blood sugar control rate rose by 35.7%, and medica-

tion adherence improved by 41.2%. Regarding quality of 

life, the average score for daily living activity capabilities 

among the elderly increased by 15.3 points, while mental 

health status improved by 23.8 points. 

From an economic perspective, smart home care ser-

vices exhibited a distinct cost-effectiveness advantage. 

The cost-benefit analysis conducted in this study revealed 

that the annual care cost per elderly individual decreased 

by an average of 32.6%, with significant savings at-

tributed to reduced hospitalization expenses (which ac-

counted for 45.8% of total savings), decreased emergency 

room visits (28.3%), and enhanced care efficiency 

(25.9%). Concurrently, the operational efficiency of ser-

vice providers improved, characterized by a more rational 

allocation of human resources and an expanded service 

coverage of 48.7%. 

However, the study also identified several critical 

factors influencing service effectiveness. The first factor 

is the acceptance of technology; variables such as age, ed-

ucational background, and health status significantly af-

fect the elderly’s willingness to adopt and utilize new 

technologies. The second factor is the level of family sup-

port; elderly individuals with engaged family members 

demonstrated markedly better service outcomes com-

pared to those without familial support. The third factor 

pertains to the skill level of professionals; the quality of 

services rendered by trained caregivers was significantly 

superior to that provided by untrained personnel. 

 

User Experience Layer 

Service Provision Layer 

 

Data Processing Layer 

 

Infrastructure Layer 

 

Elderly Interface (Simplified operations, 

voice control, emergency button) 

Family Caregiver Interface (Status noti-

fications, care guidance, communication 

platform)  

Professional Interface (Data dashboard, 

case management, team collaboration) 

 

Social Workers (Psychological sup-

port, resource connection, family co-

ordination) 

Family Nurse Practitioners (Health 

assessment, medical intervention, 

care plan) 

Specialists (Telemedicine, prescrip-

tion adjustments, consultation recom-

mendations) 

Other Professionals (Nutritionists, 

physical therapists, psychologists) 

 

Artificial Intelligence Analysis En-

gine (Pattern recognition, anomaly 

detection, predictive analysis) 

Decision Support System (Care rec-

ommendations, risk assessment, re-

source allocation) 

Quality Monitoring System (Service 

evaluation, outcome tracking, im-

provement suggestions) 

Wearable Devices (Blood pressure 

monitors, blood glucose meters, 

smartwatches, fall detectors) 

Environmental Sensors (Access 

control systems, temperature and hu-

midity monitoring, smoke detection, 

lighting control) 

Communication Networks (5G net-

works, Wi-Fi, Bluetooth, cloud stor-

age) 

Figure 4: Integrated Smart Home Care Service 

Model Structure 
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Table 8: Comparative Analysis of Smart Home Care Service Effectiveness 

Evaluation Indicator Before Service After Service Improvement 
Statistical 

Significance 

Blood Pressure Control Rate 62.4% 80.1% +28.4% p<0.001 

Blood Glucose Control Rate 58.3% 79.1% +35.7% p<0.001 

Medication Adherence 67.9% 95.9% +41.2% p<0.001 

Number of Emergency Visits 4.7 times/year 2.3 times/year -51.1% p<0.001 

Hospitalization Days 12.8 days/year 6.2 days/year -51.6% p<0.001 

Activities of Daily Living Score 78.4 points 93.7 points +15.3 points p<0.001 

Mental Health Score 65.2 points 80.7 points +23.8% p<0.01 

Family Caregiver Stress 3.8 points 2.1 points -44.7% p<0.001 

Overall Satisfaction 72.6% 91.3% +25.7% p<0.001 

3.6 Examination of Implementation Challenges 

and Barriers 

Despite the considerable potential of smart home 

care services, numerous challenges and barriers persist in 

the actual implementation process. This study identified 

five primary challenges through in-depth interviews and 

focus group discussions: technological barriers, insuffi-

cient professional manpower, outdated policies and regu-

lations, substantial financial investment, and ethical con-

troversies. Table 9 ranks the significance of the barriers 

to the implementation of smart home care services iden-

tified in this study. 

Technological barriers represent the most prevalent 

challenge, encompassing issues related to equipment 

compatibility, unstable internet connections, data security 

risks, and difficulties in system integration. Surveys indi-

cate that 67.8% of service providers have encountered 

service interruptions due to technical failures, with an av-

erage repair duration of 3.7 hours. These technical diffi-

culties not only compromise service quality but also di-

minish user trust and satisfaction. 

Insufficient professional manpower is a critical fac-

tor constraining service development. There exists a sig-

nificant shortage of social workers and nursing staff pro-

ficient in the application of IoT technology, with most 

current personnel requiring extensive training to meet 

evolving job demands. This issue is particularly pro-

nounced in remote areas, adversely affecting the accessi-

bility and equity of services. 

Outdated policies and regulations also pose signifi-

cant constraints. Current medical regulations are primar-

ily tailored to traditional healthcare service models and 

lack explicit guidelines for the integration of IoT technol-

ogy in healthcare. This results in legal risks and ambigu-

ous liability issues for service providers during imple-

mentation. Furthermore, the medical insurance system 

lacks appropriate reimbursement mechanisms for emerg-

ing smart care services, which hampers the sustainable 

development of these services. 

Table 9: Importance Ranking of Barriers to Smart Home Care Service Implementation 

Barrier Category 
Importance 

Score 

Occurrence 

Frequency 

Difficulty of 

Resolution 

Degree of 

Impact 

Technical Equipment Failure 4.32 67.8% 3.45 4.12 

Insufficient Professional Manpower 4.67 89.4% 4.23 4.56 

Insufficient Funding 4.18 73.2% 3.89 4.01 

Lack of Policy and Regulations 3.94 56.7% 4.67 3.78 

Low User Acceptance 3.76 45.3% 3.12 3.45 

Data Privacy Disputes 4.05 38.9% 3.78 3.89 

Difficulty in Cross-Agency Coordination 3.87 62.4% 3.56 3.67 

Inconsistent Service Standards 3.69 71.6% 3.34 3.23 

Ethical controversies primarily revolve around pri-

vacy protection, informed consent, and the provision of 

humanistic care. The extensive collection of personal data 

by IoT devices raises concerns regarding sensitive pri-

vacy information, making data security and user privacy 

critical issues. Additionally, an overreliance on technol-

ogy may diminish interpersonal interactions, potentially 
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impacting the mental health and social engagement of the 

elderly, thereby necessitating a careful balance between 

technological application and humanistic care. 

3.7 Identification of Best Practice Models and 

Development Trends 

Through a comparative analysis of international best 

practices, this study identified several exemplary models 

for smart home care services. The Home Telehealth pro-

gram established by the Veterans Health Administration 

(VHA) in the United States provides home care services 

to veterans through remote monitoring technology, suc-

cessfully expanding its service population to 40,000 

within five years, reducing hospitalization rates by 25%, 

and achieving a satisfaction rate of 86% [49-51]. 

The Digital First Primary Care service model devel-

oped by the NHS in the United Kingdom integrates arti-

ficial intelligence diagnostics, remote consultations, and 

community nursing services, facilitating a balanced allo-

cation of medical resources between urban and rural areas. 

This model particularly emphasizes multi-disciplinary 

team collaboration, wherein a team comprising general 

practitioners, community nurses, and social workers for-

mulates personalized care plans for each elderly individ-

ual [52-55]. 

The virtual care platform established by Telus 

Health in Canada combines wearable device monitoring, 

AI health analysis, and remote professional support to de-

liver comprehensive health management services for el-

derly individuals in remote areas. This platform notably 

emphasizes the integration of indigenous culture, tailor-

ing service content to accommodate diverse cultural 

backgrounds [56-58]. 

Based on these exemplary practices and the findings 

of this study, the anticipated future development trends of 

smart home care services include:  

1. Technological integration, which involves a deep 

integration of technologies such as artificial intel-

ligence, big data, and cloud computing;  

2. Personalized services, which entail the provision 

of customized services based on individual health 

conditions, lifestyles, and preferences;  

3. Continuous care, which aims to establish a com-

prehensive care system encompassing prevention, 

treatment, and rehabilitation;  

4. Professional team development, which focuses on 

cultivating professional teams with interdiscipli-

nary knowledge and skills; and  

5. Standardized assessment, which seeks to establish 

unified service quality assessment standards and 

monitoring mechanisms. 

3.8. Integration of Principal Findings and Theo-

retical Contributions   

This study’s findings demonstrate that the imple-

mentation of IoT technologies in elderly home care con-

fers significant benefits. By leveraging capabilities such 

as sensing, prediction, reminders, and responsive actions, 

smart care systems enable continuous real-time monitor-

ing and management of older adults’ health conditions. 

This approach effectively reduces the incidence of emer-

gency medical interventions and hospital admissions, 

while concurrently improving the quality of life and au-

tonomy among elderly populations. Quantitative analyses 

reveal that elderly individuals utilizing smart home care 

services experience marked improvements in blood pres-

sure regulation, glycemic control, and medication adher-

ence, with overall satisfaction rates increasing by more 

than 25%.   

Furthermore, the role of social work is pivotal within 

the smart home care framework. Although technological 

tools provide precise data collection and analysis, ad-

dressing the psychosocial needs of elderly individuals re-

quires professional, human-centered care. Social workers 

contribute critically by interpreting data, advising on 

technology adaptation, and facilitating family relation-

ship coordination, thereby bridging technological sys-

tems and humanistic care. The involvement of FNPs fur-

ther enhances service professionalism and effectiveness, 

as their expanded scope of practice allows for more com-

prehensive and timely medical support in home care set-

tings.   

The theoretical contributions of this research are 

threefold. First, it advances social work theory in the con-

text of digital transformation by exploring innovative 

technology-mediated social work practices, thus offering 

new perspectives for theoretical development. Second, it 

proposes a theoretical framework integrating IoT technol-

ogy with social work practice, elucidating the harmoniza-

tion of technological tools and professional care, which is 

essential for understanding technology-enabled social 

service models. Third, it develops a specialized theoreti-

cal model for evaluating the quality of smart care services. 

Building upon the SERVQUAL framework, this model is 

adapted to capture the distinct features of smart care, in-

corporating dimensions of technical performance, hu-

manistic care, and user experience.   

3.9. Practical Implications and Policy Recom-

mendations 

The practical implications of this study provide tar-

geted guidance for the advancement and implementation 

of smart home care services. The findings underscore sev-

eral critical factors for successful deployment:   

Firstly, establishing a robust technical infrastructure 

and standardized protocols is imperative. Governments 

should formulate unified technical standards to ensure 

system compatibility and interoperability, alongside ef-
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forts to enhance internet connectivity, particularly in un-

derserved rural regions.   

Secondly, strengthening professional training and 

capacity building is essential. Academic curricula should 

be updated to integrate IoT applications within social 

work and nursing education, complemented by ongoing 

in-service training for current practitioners. Emphasis 

should be placed on cultivating interdisciplinary collabo-

ration competencies.   

Thirdly, policy frameworks and support mecha-

nisms require refinement. Authorities should promptly 

enact specific regulations governing smart care services, 

defining service standards and regulatory oversight. Ad-

ditionally, medical insurance schemes ought to expand 

coverage to include smart home care, thereby mitigating 

financial barriers for users.   

Finally, ethical considerations and privacy protec-

tions must be prioritized. Service providers are urged to 

implement rigorous data security protocols to safeguard 

personal information. Moreover, a human-centered ap-

proach should be maintained to prevent over-technologi-

zation that could compromise the delivery of compassion-

ate care.   

3.10. Research Limitations and Future Research 

Directions 

This study acknowledges several limitations. Pri-

marily, the sample is predominantly drawn from Taiwan, 

which may constrain the generalizability of findings to 

other international contexts. Future research should 

broaden the sample scope and undertake cross-national 

comparative analyses. Secondly, the cross-sectional de-

sign employed may not sufficiently capture long-term 

outcomes; thus, longitudinal studies are recommended to 

assess the sustainability and evolving efficacy of smart 

care services. Thirdly, the current investigation focuses 

mainly on the perspectives of service providers and pro-

fessionals; subsequent research should adopt a more user-

centered approach to better understand the experiences 

and needs of elderly individuals and their families.   

In light of these limitations, future research avenues 

include:  

1. The development of more intelligent and personal-

ized care technologies, particularly leveraging arti-

ficial intelligence and machine learning. 

2. The exploration of adaptability and localization 

strategies for smart care services across diverse cul-

tural settings.  

3. Cost-effectiveness analyses of smart care interven-

tions. 

4. The investigation into the potential applications of 

emerging technologies such as 5G, edge computing, 

and blockchain within elderly care. 

5. The examination of the impact of smart care ser-

vices on family dynamics and social support net-

works. 

IV. Conclusion 

This research examines the application of IoT tech-

nology within the field of social work, emphasizing its 

critical role in the development of innovative home care 

models for the elderly population. Given the accelerating 

global demographic shift toward aging, conventional in-

stitutional care systems are increasingly insufficient. This 

study demonstrates that integrating IoT technology into 

smart home care frameworks presents a novel and effec-

tive approach to addressing these challenges. The pro-

posed integrated smart home care service model embod-

ies an innovative paradigm that synthesizes technological 

advancements with humanistic principles, structured 

through a four-layer architecture that clearly defines func-

tional roles and collaborative processes. The results indi-

cate that smart home care not only reflects technological 

progress but also signifies a fundamental transformation 

in care philosophy, prioritizing a person-centered meth-

odology that combines technological capabilities with 

professional expertise to provide high-quality, affordable, 

and sustainable care services. Furthermore, the develop-

ment of a quality assessment indicator system offers a rig-

orous framework for evaluating and improving service 

quality across five critical dimensions: technical reliabil-

ity, service responsiveness, assurance, empathy, and tan-

gibility. As technological innovation continues to ad-

vance, smart home care services are anticipated to be-

come integral components of future elderly care systems. 

Nonetheless, technology alone is insufficient; it must be 

complemented by professional, humanistic care to genu-

inely safeguard the welfare and dignity of older adults. 

The social work profession plays an indispensable role in 

this context, as its foundational values and ethical stand-

ards guide the responsible application of technology. The 

findings contribute both novel theoretical insights to the 

academic discourse and practical implementation strate-

gies for practitioners and policymakers. Moving forward, 

the principal challenge will be to uphold humanistic val-

ues amid rapid technological progress, necessitating in-

terdisciplinary collaboration, ongoing innovation, and 

broad societal engagement to ensure that smart home care 

effectively promotes elderly well-being and supports the 

overarching objective of “aging in place.” 
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