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ABSTRACT

Introduction and Objective: The growing aging population and increased prevalence of chronic diseases necessitate
innovative healthcare approaches. Telecare—particularly remote monitoring of vital signs—has emerged as a promising
method to support older adults in home environments. This review aims to evaluate the effectiveness of remote monitoring
systems in improving health outcomes, safety, and independence among elderly individuals.

Review Methods: A narrative review methodology was used to synthesize current evidence from peer-reviewed articles
published between 2018 and 2024. Major databases such as PubMed, Scopus, and Google Scholar were searched using
targeted keywords. Articles included focused on the use of remote vital sign monitoring technologies in home-based care for
individuals aged 60 and above.

State of Knowledge: The findings suggest that telecare technologies, including wearable sensors and connected health
platforms, contribute to earlier detection of clinical deterioration, reduction in hospital readmissions, and enhanced patient
engagement. Furthermore, remote monitoring improves medication adherence and enables continuous communication
between patients and healthcare providers. Despite technological and ethical challenges, user satisfaction and acceptance
remain generally high when systems are tailored to older users' needs.

Conclusion: Telecare with remote vital sign monitoring holds significant potential to support aging in place while reducing
healthcare burdens. Integrating these technologies into standard care models can enhance elderly care quality, improve health
outcomes, and increase autonomy. Further interdisciplinary research is needed to optimize implementation strategies and
address remaining barriers to scalability and equity.

KEYWORDS
Aging in Place, Elderly Care, Remote Health Monitoring, Telecare, Vital Signs, Wearable Technology

CITATION

Aneta Rasinska, Paulina Bala, Justyna Matusik, Piotr Rzyczniok, Mateusz Kopczynski, Justyna Jachimczak. (2025) Telecare for
The Elderly: Effectiveness of Remote Monitoring of Vital Signs in Home Settings. International Journal of Innovative
Technologies in Social Science. 3(47). doi: 10.31435/ijitss.3(47).2025.3499

e-ISSN: 2544-9435 1



3(47) (2025): International Journal of Innovative Technologies in Social Science

COPYRIGHT

© The author(s) 2025. This article is published as open access under the Creative Commons Attribution 4.0
International License (CC BY 4.0), allowing the author to retain copyright. The CC BY 4.0 License permits the content
to be copied, adapted, displayed, distributed, republished, or reused for any purpose, including adaptation and commercial
use, as long as proper attribution is provided.

Introduction.

The global population is aging at an unprecedented rate, with the number of people aged 65 and over
projected to double by 2050, reaching over 1.6 billion (World Health Organization [WHO], 2023). This
demographic shift presents profound challenges for healthcare systems, particularly in managing chronic
conditions and maintaining quality of life for older adults. Traditional models of care, which often rely on
frequent in-person visits and institutionalization, are increasingly being supplemented—or even replaced—by
home-based, technology-driven approaches.

Telecare, defined as the remote provision of healthcare and monitoring services using digital
technologies, has emerged as a promising solution to address the complex needs of the elderly population
(Jiménez-Molina et al., 2023). In particular, remote monitoring of vital signs such as heart rate, blood pressure,
and oxygen saturation enables real-time health tracking, early detection of deterioration, and timely clinical
interventions—all within the comfort of the patient’s home (Kwon et al., 2022).

Evidence suggests that telecare interventions can reduce hospital admissions, enhance medication
adherence, and improve patient autonomy and satisfaction (Bashshur et al., 2021; Fagherazzi et al., 2022).
Furthermore, in the context of public health crises such as the COVID-19 pandemic, telehealth technologies
have proven indispensable in ensuring continuity of care for vulnerable populations (Snoswell et al., 2021).

Despite its promise, the effectiveness of remote monitoring technologies in elderly care remains
influenced by various factors, including digital literacy, socioeconomic disparities, technological infrastructure,
and ethical concerns. Therefore, this paper aims to critically review the current evidence on the effectiveness
of remote monitoring of vital signs in home-based telecare for older adults, identifying both opportunities and
limitations, and providing recommendations for future implementation.

Methodology

This narrative review was conducted through a comprehensive search of relevant scientific databases
including PubMed, Scopus, and Google Scholar. The search focused on articles published in the last five years
to ensure the inclusion of the most recent findings related to telecare and remote monitoring of vital signs
among elderly populations in home settings. Keywords such as “telecare,” “remote monitoring,” “elderly,”
“vital signs,” and “home health” were used in various combinations. Inclusion criteria comprised peer-
reviewed original research studies, systematic reviews, and meta-analyses published in English. Studies
addressing telecare interventions for elderly patients living independently or with minimal assistance were
prioritized. Exclusion criteria included articles focusing solely on acute care or hospital-based interventions,
studies with pediatric populations, and non-English publications. After initial screening by title and abstract,
full texts of potentially relevant articles were assessed for eligibility. Data extracted from the selected studies
were synthesized qualitatively to provide an overview of the effectiveness, challenges, and outcomes
associated with remote monitoring telecare solutions for seniors.

99 ¢c

Background and Literature Review

As healthcare systems face increasing demand from aging populations, the integration of digital health
solutions has become critical. Telecare systems, particularly those focusing on the remote monitoring of vital
signs, are gaining attention as tools that can reduce healthcare burden while improving patient outcomes. These
systems typically involve wearable sensors or connected devices that collect physiological data such as heart
rate, blood pressure, oxygen saturation, and body temperature, which are then transmitted to healthcare
providers in real-time or asynchronously (Lee et al., 2021).

Recent reviews have emphasized that remote monitoring can be especially beneficial for patients with
chronic diseases, including hypertension, diabetes, and chronic obstructive pulmonary disease (COPD), which
are prevalent among older adults (Nguyen et al., 2023). Early detection of abnormal parameters enables timely
intervention, potentially avoiding hospital readmissions and emergency visits (Moyle et al., 2022).

e-ISSN: 2544-9435 2



3(47) (2025): International Journal of Innovative Technologies in Social Science

A meta-analysis by Zhao et al. (2022) found that remote monitoring significantly reduced
hospitalizations among elderly patients by 15-30%, and improved medication adherence and patient
satisfaction scores. Moreover, the psychological benefits—such as reduced anxiety and increased feelings of
safety at home—are frequently reported among users of telecare systems (Chiang et al., 2020).

However, the literature also reveals notable challenges. Digital exclusion due to limited internet access,
lack of digital literacy, and cognitive or physical limitations may hinder telecare adoption among the elderly
(Greenhalgh et al., 2020). Additionally, ethical concerns related to data privacy and patient autonomy remain
important considerations in the deployment of remote monitoring technologies (Sharma et al., 2021).

Despite these challenges, the evolving field of gerontechnology—technology for aging populations—
continues to innovate in ways that enhance usability, personalization, and integration into daily routines. As a
result, the literature increasingly supports the inclusion of remote vital sign monitoring as part of
comprehensive, patient-centered home care strategies.

Technological Solutions and Implementation in Home Settings

The growing demand for effective eldercare, combined with shortages in healthcare personnel and increasing
chronic disease prevalence among older adults, has catalyzed the development and adoption of remote monitoring
technologies in home settings. Modern telecare systems integrate various technological components, including
wearable devices, smart sensors, telecommunication platforms, and cloud-based data analytics, offering continuous,
real-time tracking of vital signs and physiological parameters such as heart rate, respiratory rate, blood pressure,
blood oxygen levels, and temperature (Rashidi & Mihailidis, 2021; Chen et al., 2023).

Wearable devices such as smartwatches, chest straps, and biosensor patches have gained popularity due
to their ease of use and high user compliance. These devices often link directly to mobile applications or
centralized health platforms that transmit data to clinicians and caregivers. For instance, Al-enhanced systems
are now capable of interpreting longitudinal data, recognizing deviations from individual baselines, and issuing
early alerts about potential health deteriorations, reducing the likelihood of hospitalization (Zhou et al., 2022).

In addition to physiological monitoring, home-based telecare setups may incorporate environmental
sensors that detect falls, inactivity, or irregular behavior patterns. Smart medication dispensers and reminder
systems are also essential components, especially for patients with cognitive decline or polypharmacy needs
(Zhang & Bai, 2023). These tools are often linked with teleconsultation services, enabling healthcare
professionals to make timely, evidence-based interventions without requiring the patient to leave their home
(Xu et al., 2022).

The implementation of such systems, however, must be accompanied by considerations of user
experience, data security, and accessibility. Barriers such as limited digital literacy among older adults,
inadequate infrastructure in rural areas, and resistance to change can significantly affect adoption rates.
Solutions must therefore be designed with an emphasis on intuitive interfaces, multilingual support, caregiver
involvement, and training programs for end-users (Wang et al., 2023).

Importantly, health policy frameworks must support the integration of these technologies into existing
healthcare systems. Reimbursement schemes, legal clarity on data privacy (e.g., compliance with GDPR or
HIPAA), and standardized protocols for telecare deployment are essential for sustainable implementation at
scale. As global aging accelerates, investments in such infrastructure will be crucial for reducing the burden
on traditional care facilities while improving patient outcomes and satisfaction (Czaja et al., 2021).

Effectiveness and Clinical Outcomes of Remote Monitoring in Elderly Populations

The effectiveness of telecare systems, particularly remote monitoring of vital signs in the elderly
population, has been substantiated by a growing body of clinical evidence. Numerous randomized controlled
trials (RCTs) and longitudinal studies have demonstrated that remote monitoring significantly improves health
outcomes, reduces hospitalizations, and enhances the overall quality of life for older adults with chronic
conditions (Silva et al., 2023; Chang et al., 2022).

One of the key benefits of remote monitoring is early detection and intervention. Studies have shown
that continuous tracking of parameters such as blood pressure, heart rate, and oxygen saturation enables
healthcare providers to identify early warning signs of exacerbations in diseases like heart failure, COPD, and
diabetes (Park et al., 2021). This proactive approach reduces emergency room visits and prevents disease
progression, which is particularly valuable for frail elderly individuals who may have limited access to in-
person care (Tsai et al., 2023).
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Furthermore, remote monitoring promotes medication adherence and self-management. For example,
the use of digital pill dispensers and reminder systems has been associated with better treatment compliance,
particularly in patients with cognitive impairment or multiple comorbidities (Marschollek et al., 2021). When
combined with teleconsultations and caregiver support, these systems foster greater patient engagement and a
sense of autonomy, which are crucial for maintaining mental well-being among older adults.

Psychosocial outcomes also show improvement. The reduction in isolation and increased perceived
support through regular remote contact with clinicians and caregivers have been linked with lower levels of
depression and anxiety in the elderly (Mueller et al., 2022). Moreover, studies suggest that older adults
generally accept and appreciate remote monitoring, especially when systems are tailored to their abilities and
needs (Liu et al., 2023).

It is important to note, however, that the success of telemonitoring interventions can vary depending on
user characteristics (e.g., digital literacy), condition severity, and the quality of clinical follow-up. Nonetheless,
meta-analyses confirm that, on average, such programs result in better health indicators, improved care
coordination, and cost savings for healthcare systems (Brown et al., 2023).

Challenges and Barriers to Implementation

Despite the clear benefits of remote monitoring for older adults, the integration of such technologies
into routine healthcare still faces several significant challenges. These barriers are both systemic and individual,
encompassing technological, socioeconomic, and healthcare infrastructure-related issues (Wang et al., 2022).

A primary barrier is digital literacy. Many elderly individuals lack familiarity with smartphones, wearable
devices, or health monitoring apps, which can limit their ability or willingness to use telemonitoring systems
effectively (Charness & Boot, 2021). Furthermore, cognitive decline, visual impairments, and motor dysfunction
may exacerbate usability issues, even when user interfaces are designed to be age-friendly (Zamir et al., 2023).

Another critical challenge is the digital divide. Populations in rural or low-income areas may lack reliable
internet connectivity or access to appropriate devices. This disparity undermines equitable healthcare delivery and
widens existing health gaps (Fields et al., 2021). In particular, low-income older adults are at greater risk of being
excluded from telecare programs due to cost barriers and infrastructural limitations (Lee et al., 2023).

Privacy and data security concerns also pose implementation challenges. Older adults and their caregivers
may be reluctant to adopt remote monitoring technologies due to fears regarding unauthorized data sharing or
breaches of medical confidentiality (Ramos et al., 2022). Legal and regulatory frameworks are still evolving, and
inconsistencies in privacy laws across countries can create additional complexities for providers and developers.

From a clinical perspective, there is often a lack of integration between telecare systems and electronic
health records (EHRs), resulting in fragmented care and communication inefficiencies (Zhou et al., 2022).
Moreover, healthcare professionals may face difficulties in managing the high volume of data generated by
these systems without appropriate analytics or triage tools.

Lastly, there is the issue of sustainability. Some pilot projects and telehealth trials show positive results
but are discontinued due to funding shortages, lack of policy support, or difficulty scaling up to national levels
(Tan et al., 2023). Ensuring long-term viability requires cooperation between healthcare providers,
policymakers, technology companies, and communities.

Future Directions and Technological Innovations

As the global population ages, the demand for sustainable, effective, and user-centered telecare solutions
continues to grow. Future directions in remote monitoring for older adults are expected to be shaped by
technological innovation, personalization, and deeper integration with health systems.

Artificial Intelligence (AI) and machine learning (ML) are poised to revolutionize telemonitoring by
enhancing predictive analytics, personalizing alerts, and reducing false positives. Al-based algorithms can
detect subtle trends in vital sign data and predict potential health deterioration before critical thresholds are
reached (Jiang et al., 2022). This enables proactive rather than reactive healthcare interventions.

Moreover, wearable sensors and Internet of Things (IoT) devices are becoming more compact, accurate,
and energy-efficient. Emerging innovations include non-invasive glucose monitoring, continuous ECG
tracking, and fall detection systems embedded in clothing or home furniture (Giggins et al., 2023). These
advances improve comfort and compliance while providing a more holistic picture of a patient’s condition.

Another promising area is the use of voice-activated virtual assistants and chatbots tailored for geriatric
users. Such tools can support medication adherence, symptom tracking, and direct communication with
healthcare providers, especially for those with limited mobility or digital skills (Czaja et al., 2023).
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Interoperability will be key to future success. Developing standards that allow seamless data exchange
between home monitoring devices, electronic health records (EHRs), and healthcare providers' systems will
enhance care coordination and clinical decision-making (Rahimi et al., 2021). Blockchain technology may also
offer secure, decentralized solutions for managing patient data access and consent.

Importantly, future telecare models should be co-designed with older adults, caregivers, and clinicians
to ensure inclusivity, usability, and trust. Participatory design approaches can ensure that solutions are not only
technologically sound but also ethically and socially acceptable (Dequanter et al., 2022).

As these innovations mature, public policy and reimbursement frameworks must adapt to support
equitable access and integration into mainstream care. Investment in digital literacy training, particularly in
rural and underserved communities, will also be essential to fully realize the benefits of remote monitoring
technologies in elder care.

Recommendations for Health Policy

To fully harness the potential of telecare in elderly populations, strategic policy-level actions are necessary.
First, national healthcare systems should formally recognize telemonitoring as a reimbursable and integral
component of long-term care. This would promote broader adoption among healthcare providers and patients.

Second, policymakers should invest in the development of digital infrastructure, particularly in
underserved and rural areas, to ensure equitable access to remote healthcare technologies. Addressing the
digital divide is essential to prevent further marginalization of vulnerable elderly populations.

Third, targeted training programs for both healthcare professionals and older adults are needed to
improve digital literacy and foster confidence in using telecare platforms. Incentivizing caregivers and
clinicians through appropriate education and financial support could enhance system-wide efficiency.

Finally, data protection regulations must be updated and strictly enforced to ensure patient privacy and
ethical use of health data. Public trust in remote care technologies depends heavily on transparent and secure
data management.

By embedding these considerations into national health strategies, governments can promote more inclusive,
effective, and sustainable models of elderly care through telemedicine and remote monitoring solutions.

Conclusions

The implementation of telecare systems, particularly those involving remote monitoring of vital signs,
represents a significant advancement in elderly healthcare. These technologies enable early detection of health
deterioration, improve chronic disease management, and enhance communication between patients and
healthcare professionals. They also contribute to reducing hospital admissions and promoting independence
among older adults, allowing them to age in place with greater safety and dignity.

Despite their proven benefits, several challenges remain, including digital literacy barriers, data privacy
concerns, and limited access to reliable internet infrastructure in some regions. Furthermore, long-term
sustainability and integration of telecare into public health systems require ongoing interdisciplinary
collaboration, policy support, and investment in user-friendly design.

In conclusion, telecare is a promising solution to meet the complex needs of aging populations. With
continued technological innovation and tailored implementation strategies, remote monitoring can be
effectively scaled to support broader public health goals, improve quality of life for elderly individuals, and
alleviate pressure on traditional healthcare systems.
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