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ABSTRACT: The global increase in elderly populations has 
intensified demands for innovative healthcare solutions 
capable of supporting independence, safety, and chronic 
disease management. This narrative review synthesizes 
medical, engineering, and social science evidence on Smart 
Health Monitoring Systems (SHMS) in elderly care. A 
comprehensive search was conducted in PubMed, Scopus, 
and IEEE Xplore using keywords such as smart health 
monitoring, elderly, wearable devices, telemedicine, and 
assistive technology. Inclusion criteria emphasized studies 
focusing on SHMS for older adults, with both clinical and 
technical perspectives considered. The results reveal that 
wearable devices provide reliable monitoring of falls, vital 
signs, and daily activity, with reported accuracies exceeding 
90%. Integration of IoT and AI technologies further 
enhances predictive capabilities, enabling early detection of 
health risks and reducing hospital admissions by as much as 
30%. However, adoption remains constrained by systemic 
barriers, including privacy concerns, fragmented health data, 
limited digital literacy, and infrastructural deficits in 
developing regions. The discussion highlights the need for 
coordinated strategies involving improved digital 
infrastructure, user education, policy incentives, and 
interoperability frameworks to overcome these challenges. 
This review concludes that SHMS represent a transformative 
innovation for elderly care, but their full potential will only be 
realized through inclusive design, robust policy support, and 
culturally sensitive adaptation across diverse healthcare 
contexts.  
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INTRODUCTION 

The global trend of population aging has become a defining demographic challenge of the 21st 

century, with profound implications for healthcare systems, social structures, and economic 

development. According to the World Health Organization (WHO), there were approximately 1.5 
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billion people aged 60 years and older in 2020, and this figure is projected to rise to 2.1 billion by 

2050 (Review on Health and Quality of Life of Elderly People: A Meta-Analysis from the Medical 

and Health Sciences, 2023). This demographic shift is primarily driven by declining fertility rates 

and increased life expectancy, resulting in older adults comprising a larger proportion of the global 

population (Feng & Li, 2025). As life expectancy continues to increase, societies face growing 

demands for sustainable healthcare systems capable of managing the complex and chronic health 

conditions prevalent among older populations (Fallahzadeh et al., 2018). These changes 

underscore the urgent need for innovative approaches to elderly healthcare that go beyond 

conventional medical facilities. 

The emergence of technology-driven healthcare solutions has gained significant attention as a 

means to address the challenges posed by population aging. Among these, Smart Health 

Monitoring Systems (SHMS) have been increasingly recognized for their ability to provide 

continuous, real-time monitoring of physiological and behavioral health indicators in elderly 

populations (Ahmed et al., 2023; Cardoso et al., 2022). These systems utilize advances in wearable 

sensors, Internet of Things (IoT) platforms, and artificial intelligence to generate actionable health 

data that support timely interventions and preventive care. SHMS not only enable elderly 

individuals to maintain independence and autonomy but also reduce the burden on caregivers and 

healthcare providers (Cruces et al., 2024). As such, SHMS have been highlighted as a promising 

solution for enhancing elderly healthcare by facilitating proactive health management and early 

detection of health deterioration. 

Recent statistical evidence reinforces the relevance of SHMS in elderly care. Studies indicate that 

nearly 60% of elderly participants reported feeling safer and more in control of their health 

management when using health technologies (Mshali et al., 2018). Remote monitoring systems 

have demonstrated efficacy in reducing hospital visits, ensuring timely medication adherence, and 

improving the overall quality of life for older adults (Al-Khafajiy et al., 2019; Raje et al., 2024). 

Surveys also suggest that up to 74% of elderly individuals express interest in adopting health 

technologies that support independent living while ensuring access to essential medical oversight 

(Ahmed et al., 2023). These findings reflect a strong demand among aging populations for 

solutions that balance independence with reliable healthcare access. 

The potential of SHMS to transform elderly care is further supported by the increasing recognition 

of their role in chronic disease management. Given the prevalence of conditions such as 

hypertension, diabetes, and cardiovascular disease in older adults, SHMS provide valuable tools 

for continuous tracking and intervention (Abidi et al., 2023). By leveraging intelligent data 

collection and processing, SHMS can support healthcare providers in making informed decisions 

that improve patient outcomes. Moreover, SHMS are aligned with broader global health priorities, 

such as promoting healthy aging and reducing healthcare inequities. 

Despite their promise, the adoption and implementation of SHMS are not without challenges. One 

of the foremost issues is technology acceptability among elderly populations. Many older adults 

may lack digital literacy, feel uncomfortable using new devices, or express concerns about privacy 

and data security (Bradford et al., 2017; Ahmed et al., 2023). Even with advancements in user 
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interface design, these barriers persist and significantly impact the feasibility of SHMS adoption 

(Cruces et al., 2024). Resistance rooted in generational differences in technology use highlights the 

need for inclusive and accessible design. 

Another significant challenge lies in the integration of disparate systems. Healthcare data are often 

fragmented across multiple platforms, making it difficult to consolidate and analyze information 

effectively (Alberdi et al., 2018; Mshali et al., 2018). Without sufficient interoperability, the 

potential of SHMS to provide reliable and comprehensive monitoring is limited. Research has 

shown that poorly integrated systems may produce inconsistent or incomplete health information, 

undermining both patient safety and clinical decision-making (Zhang et al., 2024). 

A further challenge concerns the management of large and complex health datasets generated by 

SHMS. The volume, velocity, and variety of health data require advanced analytical tools to extract 

meaningful insights. Inefficient data management can slow clinical decision-making and diminish 

the utility of SHMS (Alberdi et al., 2018; Abidi et al., 2023). To address this, research emphasizes 

the importance of developing robust algorithms and machine learning models capable of analyzing 

big data for personalized healthcare (Loreti et al., 2019; Wang & Deng, 2024). The success of 

SHMS therefore depends not only on hardware but also on advanced computational 

infrastructure. 

Existing literature also reveals notable gaps in understanding the contextual influences on SHMS 

adoption and effectiveness. Much of the research has focused on generalized settings, with limited 

attention to the impact of social, cultural, and geographic factors on technology use (Ahmed et al., 

2023; Review on Health and Quality of Life of Elderly People: A Meta-Analysis from the Medical 

and Health Sciences, 2023). For example, social support networks and community dynamics have 

been shown to play critical roles in technology acceptance among rural versus urban elderly 

populations (Alberdi et al., 2018; Olawade, 2025). The absence of culturally sensitive designs may 

reduce the efficacy of SHMS in diverse contexts (Abril-Jiménez et al., 2019). This highlights the 

need for future research to explore how social and cultural frameworks influence SHMS 

implementation. 

The primary aim of this review is to critically analyze the role of SHMS in supporting elderly 

healthcare, with a focus on health, safety, and independence. Specifically, this review examines the 

effectiveness of SHMS in facilitating continuous health monitoring, improving disease 

management, and enhancing the quality of life for elderly populations (Alberdi et al., 2018; 

Majumder et al., 2017). It also seeks to highlight the role of SHMS in improving safety by enabling 

rapid responses to emergencies such as falls, as well as their contribution to promoting 

independent living and reducing reliance on institutional care (Al-Khafajiy et al., 2019; Choi et al., 

2021). Through this focus, the review aims to provide a comprehensive understanding of SHMS 

as a multidimensional solution to the healthcare challenges of aging societies. 

The scope of this review encompasses studies conducted across different geographic regions and 

socio-cultural contexts, including developed and developing countries. While much of the existing 

literature emphasizes SHMS in technologically advanced settings, this review also considers 
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research that addresses barriers in resource-limited environments (Guo et al., 2020; Abril-Jiménez 

et al., 2019; Olawade, 2025). By examining diverse populations, the review aims to uncover both 

universal trends and context-specific challenges in SHMS adoption. Moreover, the inclusion of 

elderly individuals with chronic conditions such as diabetes, cardiovascular diseases, and mobility 

impairments ensures a focus on populations most in need of SHMS interventions (Yoneoka et al., 

2020; Kim et al., 2022; Alsadoon et al., 2024). This global and inclusive perspective is essential for 

developing adaptable SHMS models that can be effectively implemented across varied healthcare 

landscapes. 

In summary, the increasing prevalence of aging populations worldwide necessitates urgent 

innovation in healthcare delivery. SHMS represent a promising technological intervention that 

addresses the healthcare, safety, and independence needs of elderly populations. However, their 

widespread adoption requires addressing challenges related to acceptability, interoperability, and 

big data management while recognizing the influence of social and cultural contexts. By 

systematically reviewing the existing literature, this paper seeks to bridge current knowledge gaps 

and provide insights into the global applicability of SHMS, thereby contributing to the broader 

discourse on healthy aging and sustainable healthcare systems.  

 

METHOD 

The methodology for this narrative review was carefully structured to ensure a comprehensive, 

rigorous, and systematic examination of the existing body of literature related to Smart Health 

Monitoring Systems (SHMS) for elderly populations. The process combined established academic 

practices for literature reviews with tailored strategies to address the interdisciplinary nature of 

SHMS, which spans healthcare, computer science, engineering, and gerontology. The steps in this 

methodology encompass database selection, keyword development, inclusion and exclusion 

criteria, study types considered, and procedures for screening and evaluation. Each step was 

designed to maximize relevance, reduce bias, and ensure the robustness of the evidence base for 

the subsequent synthesis. 

The first stage of this methodology was the identification of appropriate databases that provide 

wide-ranging and high-quality coverage of the subject matter. PubMed was selected as a primary 

resource because of its comprehensive repository of biomedical and clinical literature. Given the 

strong medical dimension of SHMS, PubMed was indispensable for accessing studies on chronic 

disease management, telemedicine, and elderly health outcomes (Abril-Jiménez et al., 2019; Alberdi 

et al., 2018). Scopus was chosen to complement PubMed due to its extensive multidisciplinary 

scope, which includes health sciences, social sciences, and engineering. Scopus enabled the 

identification of studies situated at the intersection of technology and healthcare, including those 

examining the design and application of Internet of Things (IoT) systems, artificial intelligence 

(AI), and human-computer interaction in elderly care (Nef et al., 2015). IEEE Xplore was 

incorporated as a critical resource for its emphasis on electrical engineering, computer science, and 

emerging technologies. This database was particularly valuable for retrieving state-of-the-art 
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research on wearable sensors, smart home technologies, and system architectures that underpin 

SHMS (Al-Shaqi et al., 2016; Alsadoon et al., 2024). 

The second stage involved the development of targeted search terms and keyword combinations. 

Because SHMS is an inherently multidisciplinary field, the keyword strategy was designed to 

capture relevant studies across medical, technological, and social dimensions. Keywords were 

combined using Boolean operators to refine the scope of the search and minimize irrelevant 

results. The principal search strings included “Smart Health Monitoring” AND “Elderly” AND 

“IoT,” “Remote Monitoring” AND “Older Adults,” “Wearable Devices” AND “Aging 

Population,” “Health Monitoring” AND “Seniors” AND “Telemedicine,” “Telehealth” AND 

“Aging” AND “Remote Care,” “Smart Home Technology” AND “Elderly” AND “Health 

Management,” and “Assistive Technology” AND “Gerontology” AND “Health Monitoring.” 

These combinations provided a broad yet precise framework to ensure that literature from diverse 

but interconnected fields was captured, covering both the technical innovation and the applied 

health perspectives (Bradford et al., 2017; Umba et al., 2022). 

The third stage consisted of defining inclusion and exclusion criteria to guarantee the relevance 

and quality of the studies incorporated into the review. Studies were included if they: (i) explicitly 

examined SHMS or related health monitoring technologies applied to elderly populations, (ii) were 

peer-reviewed and published in academic journals, (iii) were available in English, and (iv) provided 

empirical evidence, conceptual frameworks, or systematic discussions relevant to the role of SHMS 

in elderly care. Both qualitative and quantitative studies were considered, as long as they 

contributed insights into the design, adoption, or impact of SHMS. Studies were excluded if they: 

(i) primarily focused on general populations without specific emphasis on elderly individuals, (ii) 

addressed unrelated healthcare technologies that did not involve monitoring systems, (iii) were 

limited to conference abstracts without sufficient methodological detail, or (iv) were duplicate 

publications across databases. This approach ensured that the final selection of studies maintained 

thematic consistency and methodological rigor. 

The types of studies included in this review were deliberately broad to reflect the multidisciplinary 

landscape of SHMS research. Clinical trials, including randomized controlled trials (RCTs), were 

prioritized where available, as they provide the strongest evidence for the effectiveness of SHMS 

interventions in elderly populations. Observational studies, such as cohort and case-control 

designs, were included to capture real-world insights into system use and outcomes. Case studies 

and pilot projects were considered valuable for their detailed exploration of specific 

implementations and user experiences, particularly in contexts where large-scale trials were 

unavailable. Additionally, systematic reviews, scoping reviews, and meta-analyses were included 

when they provided comprehensive syntheses of prior work. Technical papers from engineering 

and computer science domains, especially those detailing sensor design, system architecture, and 

algorithmic innovations, were incorporated when their focus was explicitly tied to elderly 

healthcare applications. This diversity of study types allowed for a holistic understanding of both 

the clinical and technical dimensions of SHMS. 
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The fourth stage of the methodology focused on the process of literature screening and evaluation. 

The initial search results were compiled from PubMed, Scopus, and IEEE Xplore, yielding a large 

pool of potentially relevant articles. Duplicates were removed to streamline the dataset. Titles and 

abstracts were then screened to assess preliminary relevance based on the inclusion and exclusion 

criteria. Articles passing the initial screening underwent full-text review to determine their 

suitability for inclusion in the narrative synthesis. The screening process was performed 

independently by two reviewers to minimize bias, with disagreements resolved through discussion 

and consensus. This dual-review approach strengthened the reliability of the selection process. 

Evaluation of the selected literature involved a careful assessment of methodological quality and 

relevance. Studies were examined for clarity in research design, appropriateness of methods, 

robustness of findings, and alignment with the central research objectives. Clinical studies were 

assessed in terms of sample size, validity of outcome measures, and generalizability of results. 

Technical studies were evaluated based on the novelty and applicability of the proposed system or 

algorithm, as well as the extent to which they addressed challenges specific to elderly users. 

Qualitative studies were considered for their depth of insights into user perceptions, acceptance, 

and cultural influences on SHMS adoption. By systematically evaluating the strengths and 

limitations of each study, this review ensured that the synthesis would be both comprehensive and 

critically informed. 

In addition to methodological evaluation, thematic categorization was applied to facilitate synthesis 

in later sections. Selected studies were grouped into key thematic areas, including sensor and 

wearable technologies, IoT and AI integration, privacy and ethical considerations, clinical 

effectiveness, and user acceptance. This thematic organization allowed for a structured and 

coherent narrative review that could highlight not only the advances in SHMS research but also 

the persistent challenges and gaps that remain. It also provided a foundation for comparative 

analysis across geographic and cultural contexts, thereby broadening the scope of the review 

beyond individual studies. 

In summary, the methodology for this narrative review was built upon rigorous database selection, 

targeted keyword strategies, clear inclusion and exclusion criteria, and a systematic screening and 

evaluation process. The inclusion of diverse study types, spanning clinical, technical, and qualitative 

domains, ensured a multidimensional perspective on SHMS. By grounding the review in 

methodological transparency and academic rigor, the study aims to provide a balanced and 

comprehensive synthesis of the existing literature on SHMS for elderly populations. This 

methodology not only strengthens the validity of the findings but also serves as a replicable 

framework for future reviews in related interdisciplinary fields.  

 

RESULT AND DISCUSSION 

The findings of this narrative review are organized around four central themes that consistently 

emerged from the literature: sensor and wearable technologies, integration of Internet of Things 

(IoT) and Artificial Intelligence (AI), privacy, ethics, and user acceptance, and clinical effectiveness 

https://journal.idscipub.com/summa


Smart Health Monitoring Systems for Elderly Populations: Opportunities, Challenges, and 
Global Perspectives 
Umar, Firmansyah, Ashari, and Syam 
 

213 | Medicor: Journal of Health Informatics and Health Policy                  https://journal.idscipub.com/medicor                            

and social impact. Each of these thematic areas reflects critical dimensions in the development, 

adoption, and impact of Smart Health Monitoring Systems (SHMS) for elderly populations. The 

results presented below synthesize empirical evidence, technical analyses, and user studies to 

provide a comprehensive understanding of the current state of SHMS. 

The first major theme concerns sensor and wearable technologies and their contribution to elderly 

health monitoring. Wearable devices have emerged as central components of SHMS, enabling 

continuous monitoring of health parameters and supporting proactive intervention. They are 

particularly valuable for detecting falls, a leading cause of morbidity among elderly populations. 

Studies have consistently reported that wearable systems achieve high accuracy in fall detection, 

often exceeding 90%, which is crucial for preventing severe injuries in older adults who live 

independently (Majumder et al., 2017; Alberdi et al., 2018). Devices such as smartwatches can also 

provide direct notifications to caregivers or healthcare providers in case of emergencies, reducing 

response times and enhancing safety (Alberdi et al., 2018). Beyond emergency detection, wearables 

track daily physical activity and encourage healthier lifestyles, supporting cardiovascular well-being 

and reducing sedentary behavior (Wang et al., 2017). Importantly, wearable sensors that monitor 

physiological variables such as heart rate and blood pressure have proven essential in managing 

chronic diseases by enabling timely clinical interventions based on real-time data (Hasan & Ahmed, 

2024). 

Empirical evidence further validates the accuracy and reliability of wearable technologies in elderly 

health monitoring. Majumder et al. (2017) demonstrated that wearable monitoring systems can 

achieve over 90% accuracy in detecting vital signs and physical activity. Other studies indicate that 

the integration of wearable monitoring with clinical systems can increase medication adherence by 

as much as 80%, as healthcare providers gain direct access to patient data and can engage in 

personalized reminders and feedback (Wang et al., 2017). Dai et al. (2016) reported that wearable 

devices for heart rate monitoring demonstrated accuracy up to 98%, reinforcing confidence in 

their clinical utility. Together, these findings highlight that wearable devices contribute not only to 

improved safety but also to enhanced chronic disease management and patient empowerment. 

The second theme relates to the integration of IoT and AI technologies in SHMS, which 

significantly advances their capacity for early detection and prediction of health problems. IoT-

enabled networks allow continuous data collection from wearable devices and environmental 

sensors, which can be analyzed through machine learning models to detect anomalies or predict 

future risks. For example, AI-driven models have been shown to predict the likelihood of stroke 

using activity and physiological data collected through wearable sensors (Ivanovska et al., 2024). 

Studies confirm that the combination of IoT with AI enhances real-time analysis of health 

information, contributing to quicker clinical decision-making and preventive intervention 

(Abugabah, 2023). Such integration reflects a shift toward predictive and personalized healthcare 

for elderly populations. 

Comparative studies illustrate that the effectiveness of AI algorithms varies depending on data 

quality, healthcare infrastructure, and regional contexts. Random Forest models, for instance, 

achieved an accuracy of 94% in recognizing elderly health patterns, outperforming k-nearest 

neighbors (k-NN), which reached 89% accuracy (Al-Khafajiy et al., 2019). These findings suggest 

that Random Forest is better suited to handle large and complex datasets. However, results differ 
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across geographic settings. In European contexts, where robust electronic health infrastructures 

exist, AI systems performed with higher accuracy compared to implementations in Asian contexts, 

where data fragmentation limited performance (Ejaz et al., 2021; Khoi et al., 2015). These 

variations underscore the importance of contextual factors in shaping the effectiveness of AI-

enabled SHMS and highlight the need for adaptive approaches tailored to regional healthcare 

ecosystems. 

The third theme addresses issues of privacy, ethics, and user acceptance, which are pivotal in 

determining the long-term viability of SHMS. Research demonstrates that elderly users often 

express concerns about privacy and the misuse of their health data. Bradford et al. (2017) reported 

that older adults frequently worry about unauthorized third-party access to their personal health 

information, which sometimes leads to reluctance in adopting SHMS. This distrust is exacerbated 

in contexts where regulations around data protection are weak or inconsistently enforced. On the 

other hand, studies suggest that transparency in data practices and giving users greater control over 

their information significantly increases acceptance and trust (Al-Shaqi et al., 2016). Proactive 

healthcare providers who implement stringent data protection measures and communicate them 

clearly have been more successful in gaining the trust of elderly users (Muheidat & Tawalbeh, 

2020). 

Cultural and geographic variations also shape user perceptions and acceptance of SHMS. Elderly 

populations in developed countries, such as those in Western Europe, generally exhibit higher 

levels of digital literacy and more openness to adopting monitoring technologies. In contrast, in 

many developing countries, barriers such as limited access to technology, lower digital literacy, and 

lack of supportive infrastructure reduce acceptance and usage rates (Khoi et al., 2015). Wu et al. 

(2025) further emphasized that digital skills directly correlate with the willingness of elderly 

individuals to adopt SHMS, with higher educational levels contributing to greater engagement. 

These findings highlight the importance of tailoring SHMS designs and training initiatives to the 

socio-cultural and educational contexts of their intended users. 

The fourth major theme concerns the clinical effectiveness and broader social impacts of SHMS. 

Empirical studies consistently demonstrate that SHMS contribute to reduced hospital visits among 

elderly populations. Ciemins et al. (2018) found that SHMS reduced hospital admissions by up to 

30% over a one-year period, primarily due to early detection of health issues and preventive care. 

Lopes et al. (2021) confirmed these results, noting that SHMS allowed healthcare providers to 

intervene before conditions escalated into critical health episodes. Beyond reducing 

hospitalizations, SHMS have been associated with improvements in quality of life for elderly 

individuals with chronic illnesses, as they provide reassurance, continuous support, and enhanced 

self-management capabilities (Benammar et al., 2018). 

The social impacts of SHMS extend beyond health outcomes to encompass independence and 

psychological well-being. By reducing reliance on institutional care and enabling older adults to 

live independently, SHMS foster autonomy and dignity, which are critical aspects of healthy aging 

(Abril-Jiménez et al., 2019). Comparative analyses highlight that while developed countries benefit 

from smoother implementation due to stronger infrastructures, developing countries face greater 

obstacles. In countries with advanced healthcare systems, wearable technologies are more easily 

integrated into clinical workflows, allowing healthcare professionals to capitalize on real-time 
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patient data (Rodrigues et al., 2020). By contrast, in developing countries, challenges such as poor 

infrastructure, limited technology access, and low digital literacy hinder implementation (Yang et 

al., 2024). Nonetheless, innovative initiatives in low-resource settings, including training programs 

and awareness campaigns, demonstrate potential pathways for improving SHMS adoption (Wang 

et al., 2017). 

The global perspective reveals that while SHMS have proven benefits in multiple contexts, their 

success is contingent on aligning technological innovations with the specific needs and constraints 

of diverse populations. Developed countries demonstrate the potential of SHMS to reduce 

healthcare burdens and enhance elderly independence when supported by robust systems. 

Meanwhile, developing countries showcase how adaptive, context-sensitive strategies can 

overcome structural limitations to gradually improve adoption and outcomes. Together, these 

findings emphasize the importance of global knowledge exchange and collaborative approaches 

to optimize the use of SHMS for elderly populations worldwide. 

In sum, the results of this review reveal that SHMS play a transformative role in elderly healthcare 

by combining wearable and sensor technologies, IoT and AI integration, and strong clinical 

applications with user-centered considerations around privacy and acceptance. While empirical 

evidence strongly supports their effectiveness in improving health outcomes and reducing 

healthcare utilization, disparities in adoption highlight the critical role of socio-cultural and 

infrastructural contexts. These findings lay the foundation for further exploration in the discussion 

section, where systemic barriers, policy implications, and strategies for global scalability will be 

analyzed in greater detail. 

The findings of this review reinforce the centrality of Smart Health Monitoring Systems (SHMS) 

in elderly healthcare, while also providing valuable insights into their limitations and the contextual 

challenges that accompany their implementation. The results are consistent with existing literature, 

particularly in demonstrating improvements in clinical outcomes and quality of life for older adults 

who adopt these technologies. At the same time, this discussion highlights systemic barriers, 

explores potential solutions, and outlines avenues for future research. 

Evidence from the literature consistently demonstrates that SHMS can reduce hospital admissions 

and enhance quality of life for elderly populations. Studies have shown that early detection of 

health complications through SHMS leads to preventive interventions that decrease hospitalization 

rates by up to 30% (Ciemins et al., 2018). Similarly, wearable sensors and remote monitoring 

systems contribute to better chronic disease management, such as hypertension and diabetes, by 

providing continuous data to clinicians and enabling personalized care (Alberdi et al., 2018; 

Majumder et al., 2017). These findings align with other health technology applications, such as 

mobile health tools for atrial fibrillation management, which were shown to improve outcomes by 

facilitating real-time monitoring and timely intervention (Guo et al., 2020). Taken together, these 

results affirm that SHMS are not only technologically feasible but also clinically effective in 

advancing elderly care. 

The question of adoption and acceptability is equally critical in understanding SHMS. Literature 

has established that older adults’ willingness to engage with SHMS is shaped by perceptions of 

usability, trust, and digital literacy (Bradford et al., 2017). Consistent with the findings presented 
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here, Bradford et al. noted that user-friendly design and transparency about benefits significantly 

influence acceptance. Societies with higher technological infrastructure and widespread digital 

education tend to demonstrate greater openness to SHMS adoption (Alberdi et al., 2018). 

Conversely, reluctance remains high in regions with limited access to technology or weak digital 

literacy among older populations, which creates an uneven landscape of adoption across global 

contexts. 

Despite these benefits, systemic barriers remain a substantial impediment to widespread SHMS 

implementation. Data privacy and security are among the most pressing issues. Yoneoka et al. 

(2021) emphasized that stringent data protection regulations, while essential for safeguarding 

personal health information, can sometimes restrict the innovation and deployment of SHMS. 

This tension between privacy and technological progress complicates efforts to implement 

monitoring systems at scale. Furthermore, regulatory inconsistencies across countries exacerbate 

adoption challenges, as developers and healthcare providers must navigate multiple frameworks 

that differ in stringency and scope. 

Health policy and funding are additional systemic factors influencing SHMS adoption. In many 

countries, particularly those with limited resources, insufficient government support or lack of 

targeted investment in digital health technologies slows down the integration of SHMS into 

mainstream healthcare (Yoneoka et al., 2021). This lack of systemic prioritization often forces 

healthcare providers to rely on outdated methods, even when technological alternatives are 

available. As a result, the potential benefits of SHMS remain unrealized in regions that would 

arguably gain the most from their adoption, especially where elderly populations face inadequate 

access to healthcare facilities. 

Technological infrastructure also plays a decisive role in determining the feasibility of SHMS 

deployment. In many developing regions, unreliable internet connectivity, lack of interoperable 

systems, and inadequate access to smart devices limit the functionality of monitoring technologies 

(Yang et al., 2024). These infrastructural deficits create a substantial digital divide, whereby elderly 

individuals in low-resource contexts are unable to benefit from innovations that are routine in 

wealthier nations. Moreover, the complexity of data generated by SHMS—characterized by high 

volume and variety—demands robust computational capacity, which is often lacking in 

underdeveloped healthcare systems (Abidi et al., 2023). These systemic deficiencies underscore the 

structural inequalities that define global disparities in SHMS implementation. 

Potential solutions to these challenges have been proposed in the literature and are supported by 

the findings of this review. One key solution lies in education and training initiatives aimed at 

improving digital literacy among older adults. Abril-Jiménez et al. (2019) noted that targeted 

training programs focusing on wearable devices and smart home technologies can reduce anxiety, 

increase confidence, and foster a sense of empowerment among elderly users. By tailoring training 

to the cognitive and physical needs of older populations, such interventions can significantly 

increase acceptance and engagement with SHMS. In addition, incorporating family members or 

caregivers into training sessions has been suggested as a way to build trust and reinforce technology 

adoption in elderly households. 
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Another critical solution involves fostering greater system integration and collaboration between 

technology developers and healthcare providers. Literature emphasizes the need for shared 

standards and guidelines that promote interoperability, ensuring that SHMS devices can seamlessly 

interact with electronic health records and clinical systems (Abidi et al., 2023). Better integration 

not only enhances the accuracy and completeness of health data but also strengthens the utility of 

SHMS for clinicians, thereby increasing the likelihood of adoption in healthcare practice. 

Furthermore, collaborative ecosystems that unite engineers, policymakers, and clinicians can 

accelerate the co-design of SHMS systems that are clinically relevant, user-friendly, and responsive 

to privacy concerns. 

Proactive policy initiatives are equally important for addressing barriers to SHMS adoption. 

Governments can play a pivotal role by creating incentives for healthcare providers to incorporate 

SHMS into routine practice and by subsidizing access to devices for elderly individuals in low-

resource contexts (Vargiu & Zambonelli, 2017). Policy frameworks that balance stringent data 

protection with innovation-friendly regulations can also reduce uncertainties for developers and 

healthcare institutions alike. As Calatrava-Nicolás et al. (2021) observed, expanding technological 

infrastructure in underserved regions—through investments in broadband access, mobile 

connectivity, and affordable devices—can bridge existing divides and enable equitable access to 

SHMS. These interventions, when combined with community-level engagement and training, can 

substantially enhance the scalability of SHMS across different socio-economic environments. 

The discussion of SHMS must also acknowledge existing limitations in the current body of 

research. A significant proportion of studies focus on technologically advanced countries, leaving 

gaps in understanding how SHMS function in low- and middle-income contexts. This lack of 

diversity reduces the generalizability of findings and raises concerns about whether results from 

one context can be meaningfully applied to another (Yoneoka et al., 2020; Kim et al., 2022). 

Moreover, much of the evidence comes from pilot projects or small-scale trials, which, while 

valuable, may not accurately reflect the complexities of large-scale implementation. Research also 

tends to concentrate on technical performance metrics, such as accuracy of fall detection or heart 

rate monitoring, while often neglecting broader psychosocial outcomes such as independence, 

dignity, and caregiver burden. 

There is also limited longitudinal research that examines the long-term sustainability and impact 

of SHMS on elderly populations. While short-term studies demonstrate reductions in 

hospitalizations and improved quality of life, it remains unclear whether these benefits are 

sustained over years, especially as elderly individuals experience cognitive or physical decline. 

Similarly, little attention has been given to the economic implications of SHMS adoption, including 

cost-effectiveness, affordability for elderly individuals, and healthcare system-level savings. 

Addressing these gaps requires comprehensive studies that combine clinical, social, and economic 

analyses across diverse populations. 

Future research directions should therefore prioritize cross-cultural and cross-geographic studies 

that examine how SHMS are perceived, adopted, and sustained in different contexts. Research 

should also investigate how SHMS can be adapted to account for cultural preferences, social 

support networks, and varying healthcare infrastructures. Moreover, the integration of advanced 

AI and machine learning tools into SHMS warrants further exploration, particularly in terms of 
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ethical use, transparency, and accountability. Studies that evaluate the impact of policy 

interventions, such as subsidies or training programs, would also be valuable for identifying 

effective strategies to enhance SHMS adoption globally.  

 

CONCLUSION  

This narrative review examined the role of Smart Health Monitoring Systems (SHMS) in elderly 

care, synthesizing evidence on sensor and wearable technologies, IoT and AI integration, user 

perceptions of privacy and ethics, and the clinical and social outcomes associated with adoption. 

The results indicate that SHMS significantly contribute to fall detection, chronic disease 

management, and real-time health monitoring, with wearable devices achieving accuracy levels 

above 90% for vital signs and physical activity. Integration with IoT and AI further enhances 

predictive capacity, enabling early detection of conditions such as stroke and reducing hospital 

visits by up to 30%. At the same time, systemic barriers—including fragmented health data, 

inadequate technological infrastructure, and concerns about privacy—continue to limit adoption. 

These findings reinforce the urgency of aligning SHMS development with the unique needs of 

elderly populations across diverse contexts. 

Addressing these barriers requires multi-pronged interventions. Policymakers should prioritize 

investment in digital infrastructure and incentivize healthcare providers to integrate SHMS into 

practice. Educational initiatives designed to improve digital literacy among elderly populations are 

equally vital for fostering acceptance. Standardized frameworks for interoperability and data 

governance would improve trust, reliability, and clinical applicability. Future research should 

expand cross-cultural and longitudinal studies to evaluate the long-term sustainability, affordability, 

and ethical dimensions of SHMS. In conclusion, SHMS hold transformative potential for 

promoting independence, enhancing safety, and improving healthcare outcomes for aging 

populations worldwide, provided that systemic challenges are addressed through policy, education, 

and innovation.  
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