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Abstract:

Hypertension affects approximately half of adults aged 65 and over in the UK,
presenting significant risks for cardiovascular disease and stroke. Managing
hypertension in the elderly is complicated by multi-morbidity, poly-pharmacy, frailty,
and barriers to healthcare access. This systematic review examines the impact of
telemedicine and digital platforms on hypertension management among older adults
in the UK.

Evidence indicates that telemedicine interventions—such as remote blood pressure
monitoring, virtual consultations, and mobile health applications—improve blood
pressure control, medication adherence, and patient satisfaction, particularly for
those with mobility limitations or living in rural areas. The COVID-19 pandemic
accelerated telemedicine adoption, enabling continuity of care but also highlighting
challenges related to digital literacy, technology access, and data privacy. Barriers
such as cognitive and sensory impairments, low health literacy, and reliance on
caregivers disproportionately affect the elderly, necessitating tailored solutions. While
telemedicine offers substantial benefits, its effectiveness varies with patient
complexity and digital readiness, and it cannot fully replace in-person care for those
with significant comorbidity or technology barriers.

The review concludes that hybrid care models, combining digital and traditional
approaches, are essential for optimizing hypertension management and addressing

the diverse needs of the UK’s aging population.
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Chapter 1

1. Introduction

Hypertension is highly prevalent among older adults in the UK, affecting
approximately 50% of individuals aged 65 and over, with its prevalence increasing
steadily due to population aging (NHS Digital, 2019). This condition is a significant
risk factor for cardiovascular diseases, strokes, and kidney failure, making its
management crucial to reducing morbidity and mortality (Aronow et al., 2011).
Effective treatment strategies, including lifestyle modifications and pharmacological
approaches such as thiazide diuretics and calcium channel blockers, have been
shown to reduce the risk of major coronary events by 20% and strokes by nearly 40%
(Aronow et al., 2011). However, managing hypertension in the elderly requires
careful consideration of factors like frailty, comorbidities, orthostatic hypotension, and
adherence challenges. Blood pressure targets should be individualized, with NICE
recommending levels below 140/90 mmHg for those under 80 years and below
150/90 mmHg for individuals aged 80 or older (NICE, 2019). Despite treatment
benefits, adherence remains a challenge due to physical impairments, cognitive
decline, and access issues, highlighting the importance of shared decision-making
and innovative solutions like digital health technologies to support adherence (NHS
Digital, 2019; Aronow et al., 2011).

1.1 Challenges in Managing Hypertension in the Elderly

Hypertension management in elderly patients faces significant challenges due to
multimorbidity, polypharmacy, and barriers to healthcare access. Approximately 38%
of elderly hypertensive patients experience polypharmacy (=5 medications),
increasing risks of adverse drug effects, non-adherence, and functional decline
(Agarwal N. et al, 2020; Sangaleti, C. T. et al., 2023). Frailty, present in 20—-40% of
older adults, complicates treatment by raising risks of orthostatic hypotension, falls,
and drug interactions, necessitating individualized blood pressure targets (European
Society of Cardiology, 2023). Geographic barriers exacerbate disparities: improved
primary care accessibility reduces hypertension risk by 1.1% per unit increase
in rural areas, while limited access correlates with untreated hypertension (Okuyama
K et al., 2019). Improved accessibility to primary care services has been shown to

reduce hypertension risk and improve control rates (Okuyama et al., 2019).



Socioeconomic factors, transportation challenges, and limited health literacy further
hinder regular monitoring and adherence to treatment regimens ((Bann D., et al.,
2020).

Innovative care models show promise:

Family doctor contract services combining basic and personalized
hypertension packages improve blood pressure control rates by 15% and
enhance self-management (Du Q et al., 2023).

Telehealth interventions achieve rapid blood pressure reduction, particularly
in older adults without kidney disease, through remote monitoring and
reduced clinic visits (Cottrell E. et al., 2012).

Pharmacist-Led Interventions Pharmacist-led hypertension management
programs, including medication reviews and adherence support, have been
associated with improved blood pressure control and reduced hospitalizations

among elderly patients (Santschi V., et al., 2014).

1.2 Impact of the COVID-19 Pandemic on Healthcare Access

The COVID-19 pandemic significantly disrupted healthcare access for older adults,
who were at heightened risk of severe illness from the virus. Many elderly individuals
avoided or were unable to attend in-person medical appointments due to fear of
infection, leading to delays in care and exacerbating health inequalities (Benzeval et
al., 2020; Rechel et al., 2020). For example, in England, one in six older adults
reported canceled hospital treatments, and 10% were unable to access GP services
(Institute for Fiscal Studies, 2020). In response to these challenges, telemedicine
emerged as a crucial solution, enabling remote consultations and continuity of care
while minimizing exposure risks. Studies indicate that telehealth use among older
adults increased significantly during the pandemic, with remote consultations
doubling in the UK between February and May 2020 (Gareri et al., 2022; Bhaskar et
al., 2022). However, barriers such as limited digital literacy and access to technology
remain significant challenges for many elderly individuals, particularly those in rural
or underserved areas (WHO Europe, 2025; Custodero et al., 2022).

1.3 Telemedicine as a Solution for Hypertension Management



Telemedicine offers a transformative approach to managing hypertension,
particularly for elderly patients who may face challenges in accessing traditional
healthcare services. By employing technologies such as video consultations, remote
blood pressure (BP) monitoring, and mobile health (mHealth) applications,
telemedicine enables healthcare providers to closely monitor patients' BP, adjust
treatment plans promptly, and engage patients in their care from the comfort of their
homes (Omboni et al., 2022; Shimbo & Marvel, 2024). Remote BP monitoring has
been shown to improve BP control compared to standard care, with studies
documenting significant reductions in BP levels and enhanced adherence to
treatment regimens (Conn Health Telemed, 2022; AHA Journals, 2020). These
interventions are particularly beneficial for elderly individuals with mobility limitations
or those living in rural areas, as they eliminate the need for frequent clinic visits while
maintaining continuity of care. Furthermore, telemedicine fosters patient
empowerment by promoting self-management and improving patient-provider
communication, which are critical for long-term hypertension control (Greenhalgh et
al., 2020; PLOS ONE, 2021).
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Figure 1: Personalised Care model for Hypertension




A personalised care model for hypertension using telemedicine begins with patients
self-monitoring their blood pressure at home using validated devices and submitting
readings electronically through SMS, web platforms, or mobile apps, which increases
their engagement and awareness of their health status(Omboni S., et al., 2020).Once
submitted, telemedicine platforms provide immediate, automated feedback—offering
reassurance or instructions based on the readings—and send reminders to support
medication adherence and healthy lifestyle choices Healthcare professionals, such
as GPs, nurses, or pharmacists, periodically review this integrated data and conduct
online consultations to discuss trends, adjust medications, and provide tailored
advice, intervening promptly if readings are consistently outside target
ranges(Margolis K.L., et al., 2022). The model involves a multidisciplinary team that
collaborates virtually to coordinate care and address complex needs like
comorbidities or medication management(Margolis K.L., et al., 2022). Digital
platforms also deliver ongoing education on hypertension and self-management,
fostering patient empowerment and sustained engagement. This cyclical process—
combining self-monitoring, feedback, clinician input, and patient action—creates a
dynamic, responsive care model that adapts to each patient’s evolving needs and

supports long-term blood pressure control.(Omboni S., et al., 2020).

The Scale-Up BP programme in Scotland, exemplifies the UK’s broader digital health
strategy, which priorities patient empowerment, accessibility, and the integration of

technology into routine care (British Heart Foundation, 2018).

1. 4 Benefits of Telemedicine for Hypertension Management in the Elderly

Telemedicine enhances hypertension management in elderly populations by enabling
remote blood pressure (BP) monitoring, reducing clinic visits, and improving
treatment adherence. Studies show that telemedicine interventions, such as BP
telemonitoring and video consultations, lead to significant BP reductions compared
to standard care, particularly in older adults with mobility limitations or those isolated
during pandemics (Quesada-Caballero M, et al., 2023; Ali,S.H.M, et al, 2024). For
example, remote monitoring facilitates frequent BP checks and timely medication
adjustments, critical for preventing complications like strokes or cardiovascular
events (Omboni S. et al, 2020). During COVID-19, telemedicine helped maintain
pre-pandemic care levels for hypertensive elderly patients, with 70.6% preferring

remote consultations over in-person visits (Quesada-Caballer M, et al., 2023).

Key benefits include:



Improved BP control: Telemonitoring optimizes antihypertensive medication
use and reduces systolic BP, as seen in studies involving low-income elderly
populations (Ali,S.H.M, et al, 2024).

Enhanced adherence: Remote tracking of medication intake and lifestyle
education via mHealth apps empower patients to self-manage their condition
(Omboni, S., 2023; Idris, H. et al, 2024).

Reduced healthcare burden: Telemedicine decreases unnecessary office
visits and laboratory tests while improving access for rural or underserved
populations (Idris, H. et al, 2024).

Patient-centered care: Multidisciplinary telemedicine models (e.g., involving
pharmacists or nurses) provide tailored support, improving satisfaction and
quality of life (Ali,S.H.M, et al, 2024; Omboni, S., 2023).

Virtual consultations through telemedicine have emerged as a transformative tool in
healthcare, particularly for elderly patients facing mobility or transportation challenges.
These consultations offer numerous advantages, including improved accessibility,

convenience, and engagement with healthcare providers.

1.5 Virtual Consultations and Follow-Up Care

Virtual consultations, a key component of telemedicine, have proven to be highly
effective in improving follow-up care for elderly patients. These consultations
eliminate the need for physical travel, making healthcare more accessible for older
adults with chronic conditions or mobility challenges (Wang Q-P et al, 2024). For
example, telemedicine systems have been shown to enhance postoperative care and
chronic disease management by providing timely medical advice, treatment
adjustments, and remote monitoring, which reduces unnecessary hospital visits and
improves patient outcomes (Wardlow, Roberts et al. 2023). This approach fosters
better engagement between patients and healthcare providers while ensuring regular
monitoring of conditions from the comfort of patients' homes (Bernstein, P.et al,
2021).

1.6 Barriers to Telemedicine Implementation for the Elderly

Despite its advantages, telemedicine implementation for managing hypertension in

elderly populations faces significant challenges. Digital literacy gaps are a primary



barrier, as many older adults lack familiarity with smartphones, tablets, or computers
required for telehealth platforms (Dong, Q.et al, 2023; Jorgensen BB et al, 2023).
Physical and cognitive challenges associated with aging, such as sensory
impairments or cognitive decline, further complicate technology use. For example, a
study found that 82% of homebound older adults required assistance from family
members or caregivers to complete telehealth visits.(Leff. B,2025).Technological
access disparities further compound this issue, particularly in rural or low-income
areas where reliable broadband connectivity is limited (Gurupur, V., Miao,Z. 2021).
For example, 28% of rural residents lack high-speed internet, hindering video
consultations and remote monitoring (RHlhub, 2023). These barriers
disproportionately affect older adults with chronic conditions, exacerbating inequities
in care access and outcomes (Dong, Q.et al, 2023; CDC, 2024).

These barriers disproportionately affect older adults with chronic conditions,
exacerbating inequities in care access and outcomes. Additional factors include low
health literacy, discomfort with new technologies, implicit ageist biases among
healthcare providers, and reliance on caregivers for technology use.(Mace, R.A. et al,
2022) Addressing these barriers requires a multi-faceted approach, including
systematic screening for digital readiness, targeted training for both patients and
providers, deployment of community-based access hubs, and culturally competent
telehealth services.(Mace, R.A. et al, 2022)

1.7 Concerns Regarding Data Privacy and Security

In addition to digital literacy issues, concerns about data privacy and security are
significant barriers to telemedicine adoption among elderly populations. Telemedicine
relies on digital communication platforms, which can raise concerns about the
protection of sensitive patient information. Elderly individuals, in particular, may feel
apprehensive about using such technology due to fears of data breaches or misuse
of their personal health information (Houser H. et al, 2023). Studies have identified
key risk factors for privacy and security in telehealth practice, including environmental
factors such as the lack of private spaces for vulnerable populations, technology-
related issues like cybersecurity risks, and operational challenges such as
inadequate training on secure telehealth use (Houser H. et al, 2023). Elderly
individuals often report greater distrust in digital technologies, which can hinder their
willingness to engage with telehealth systems (Gajarawala & Pelkowski,

2021).Addressing these concerns through robust privacy safeguards, secure



platforms, and patient education is crucial to ensuring that telemedicine can be safely
and effectively integrated into healthcare systems for elderly populations.

1.8 Variability in the Effectiveness of Telemedicine

The effectiveness of telemedicine in managing hypertension may vary depending on
individual patient factors. For example, patients with severe hypertension or complex
comorbidities may require more intensive monitoring and treatment adjustments,
which can be challenging to manage remotely (Omboni, S. (2022). Additionally,
patient preferences and comfort levels with technology significantly influence the
success of telemedicine interventions. Some elderly individuals may prefer in-person
consultations due to unfamiliarity with digital tools or a lack of trust in remote care
systems (Yatabe J. et al, 2021). Tailored approaches that combine telemedicine with
traditional care models may help address these limitations while ensuring continuity

of care.

1.9 Existing Evidence Supporting Telemedicine for Hypertension

Telemedicine has demonstrated significant potential in improving hypertension
management for elderly populations, particularly in enhancing blood pressure (BP)
control and patient engagement. Systematic reviews highlight that telemedicine
interventions, including remote BP monitoring and telehealth consultations, lead to
greater BP reductions compared to standard care. For example, telemonitoring
systems integrated with automated feedback and multidisciplinary support reduced
systolic BP by an average of 4-5 mmHg in elderly patients (Omboni S. et al., 2020).
The TASMINH4 trial in the UK found that self-monitoring of BP, with or without
telemonitoring, resulted in lower BP values and cost savings compared to usual care,
particularly benefiting high-risk hypertensive patients (NHS England, 2023).
Programs like the Stoke-on-Trent telehealth initiative used text messaging to
enable patients to submit BP readings and receive automated advice, improving self-
management and achieving target BP without medication adjustments (UK
Government, 2024).

1.10 Telemedicine in the UK Healthcare Context and Challenges

The UK’s aging population and NHS infrastructure provide a unique framework for
telemedicine adoption. Evaluating the role of telemedicine in hypertension

management for the elderly in the UK is timely and necessary, given the ongoing



challenges posed by the COVID-19 pandemic and the aging demographic. Such a
review can provide valuable insights into the practicalities, advantages, and
limitations of telemedicine in this context. However, challenges such as digital literacy
gaps and technology access disparities persist, especially in low-income or rural
elderly populations (Quesada-Caballero, M. et al, 2023). Hybrid models combining
telemedicine with in-person care and policy reforms to subsidize digital tools are
recommended to address these issues.



Chapter 2

2. Literature Review:
2.1 Introduction

Hypertension is one of the most prevalent chronic conditions among the elderly
population, particularly in the UK, where the aging demographic and the rise in
hypertension-related cardiovascular diseases pose significant public health
challenges. As the healthcare system faces increasing pressure to manage this
growing health burden, telemedicine and digital platforms have emerged as
innovative solutions to improve the management of hypertension in elderly patients.
This literature review aims to explore the impact of these technologies on
hypertension management, focusing on the elderly population in the UK. By
synthesizing the evidence, we can better understand the role of telemedicine and
digital platforms in improving hypertension control, enhancing patient engagement,

and addressing barriers to healthcare access.
2.2 The Prevalence of Hypertension Among the Elderly in the UK

Hypertension remains a critical public health challenge among the elderly in the UK,
with prevalence rising sharply with age. National estimates indicate approximately 26%
of adults in England had hypertension in 2017, but this increases to over 60% in
those aged 60+ years, reflecting age as a key risk factor (Public Health England,
2017). However, diagnosis gaps persist, particularly among younger cohorts: 17% of
males and 21% of females aged =75 years have undetected hypertension, often due
to asymptomatic presentation and infrequent monitoring (Office for national statistics,
2023). Regional disparities further complicate the picture, with clinical commissioning
groups (CCGs) in older, rural populations (e.g., North Norfolk, Isle of Wight) showing
prevalence rates up to 33.8% compared to urban areas like Tower Hamlets (16%)
(Public Health England, 2017).

Effective management is hindered by age-related barriers, including comorbidities,
polypharmacy, and mobility limitations. Traditional in-person care models often prove
impractical for elderly patients, particularly those in rural areas or with transportation
constraints. Telemedicine has emerged as a transformative solution, demonstrating
improved blood pressure (BP) control through remote monitoring and virtual

consultations. Systematic reviews show telemedicine interventions reduce systolic
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BP by 4-5 mmHg compared to standard care, with automated feedback systems
enhancing adherence (Omboni S. et al., 2020). During the COVID-19 pandemic,
remote BP monitoring maintained care continuity for elderly patients, reducing clinic
visits by 94.1% while preventing complications(Quesada-Caballero, M. et al, 2023). A
study by Hammersley et al. (2020) implemented a large-scale telemonitoring
intervention in primary care, integrating BP data into routine clinical workflows.
Patients using the Florence text-based telemonitoring system achieved significant
systolic BP reductions (mean: —-6.55 mmHg) and reduced face-to-face appointments
by 19%, highlighting the feasibility of scaling telemonitoring in real-world settings
while maintaining cost-effectiveness. Digital platforms enable elderly users to track
BP, receive medication reminders, and communicate securely with clinicians,

fostering active engagement in health management (Cottrell E. et al., 2012).

However, implementation challenges persist. Digital literacy gaps disproportionately
affect low-income elderly populations, while rural regions face connectivity barriers
that limit telehealth access (Quesada-Caballero, M. et al, 2023). Hybrid care models
combining telemedicine with periodic in-person assessments may optimize outcomes.
For example, the Stoke-on-Trent telehealth initiative used text-based systems to
guide patients in submitting BP readings, achieving target levels without medication
adjustments in 60% of participants (UK Government, 2024). Such approaches
highlight telemedicine’s potential to address healthcare inequities while reducing

costs.

2.3 Telemedicine: Definition, Development, and Role in Hypertension

Management

Telemedicine involves the use of electronic information and communication
technologies to deliver healthcare services remotely, addressing barriers related to
mobility, transportation, and accessibility, particularly for elderly populations. It
encompasses video consultations, remote monitoring, and mobile health (mHealth)
applications, which are crucial for managing chronic diseases like hypertension. The
development of telemedicine has been marked by significant advancements, from
early telephone consultations to modern applications such as wearable devices and
broadband-enabled virtual consultations. The COVID-19 pandemic has further
accelerated its adoption globally (Mobbs, R.J. et al, 2020). Structured telemedicine-
based home monitoring programs have demonstrated improved hypertension

management by enabling regular blood pressure tracking and clinician-guided
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interventions. These programs, such as those incorporating remote data
transmission and automated feedback, enhance disease control through timely
adjustments to treatment plans and patient education on lifestyle modifications. (Li Y.
et al,2022)

Telemedicine provides several benefits for elderly patients, including improved
accessibility to healthcare services, convenience by reducing the need for physical
visits, and enhanced health outcomes through regular monitoring and interventions.
Despite these advantages, challenges persist, such as technological barriers, limited
digital literacy, and regulatory issues that hinder widespread implementation.
Nonetheless, telemedicine represents a transformative approach to managing
hypertension by enhancing accessibility, efficiency, and patient outcomes. Its
potential to address healthcare disparities makes it a valuable tool for chronic
disease management, particularly among elderly populations. As highlighted by Ryu
(2012), telemedicine's evolution has been driven by technological advancements,
and its continued development holds promise for improving healthcare delivery

globally.

2.4 The Role of Digital Platforms in Hypertension Management

Digital platforms, including mobile applications and online health portals, play a
pivotal role in managing hypertension by enabling patients to monitor blood pressure,
track health metrics, and communicate with healthcare providers via secure
messaging or video consultations. For elderly populations, these tools empower
active disease management through daily health tracking and personalized feedback,
addressing challenges such as mobility limitations and access to care. A study
involving wearable devices demonstrated that elderly patients using a chronic
disease management platform achieved better blood pressure control, medication
adherence, and quality of life compared to traditional care methods.(Wang Y. et
al,2025)

Similarly, mobile apps like Cardi.Health have been linked to reductions in systolic
blood pressure, with active users experiencing decreases of over 5 mmHg,
highlighting the impact of engagement on outcomes.(Nakrys M. et al,
2023)Continuous communication facilitated by digital platforms reduces reliance on
in-person visits and supports timely treatment adjustments. Meta-analyses of
randomized trials in low- and middle-income countries confirm that digital

interventions improve systolic blood pressure control, lifestyle behaviors, and
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medication adherence (Boima et al., 2024). Digital therapeutics platforms, such as
those evaluated in the HERB-DH1 trial, have demonstrated clinically meaningful
reductions in blood pressure through Bluetooth-enabled monitoring and personalized
lifestyle guidance. These systems enhance patient self-efficacy and education,
promoting sustainable behavior changes like dietary adjustments and increased
physical activity by delivering tailored feedback and goal-setting strategies (Kario et
al., 2021). Approved digital therapeutics, such as the CureApp HT, have
demonstrated clinically significant reductions in home blood pressure through
Bluetooth-connected monitoring and tailored lifestyle guidance. These platforms also
enhance patient education and self-efficacy, fostering sustainable behavior changes
such as dietary modifications and physical activity. However, challenges persist in
diagnostic accuracy, as app-assisted home monitoring may show discrepancies
compared to ambulatory methods, underscoring the need for complementary use
rather than replacement of standard practices.(Groenland et al., 2022) Innovations
like the WHO-supported OptiBP app, which estimates blood pressure via smartphone
cameras, further illustrate the potential of equitable, context-sensitive digital solutions
in diverse healthcare settings.(WHO,2023).

2.5 The Impact of Telemedicine on Hypertension Control

Several studies have shown the beneficial effects of telemedicine in managing
hypertension, especially among older adults. A review by Kruse et al. (2017)
examined various telemedicine applications and found that remote monitoring and
virtual consultations significantly improved blood pressure outcomes. These tools
allow clinicians to monitor patient data in real time, enabling faster intervention when
blood pressure readings become abnormal. This responsiveness helps lower the risk

of complications such as heart attacks and strokes (Levine et al., 2018).

The TASMINH4 trial, a landmark randomized controlled trial involving 1,182
hypertensive patients, demonstrated that structured home blood pressure monitoring
with telemonitoring significantly reduced systolic blood pressure over 12 months
compared to usual care. Participants in the telemonitoring group achieved a mean
reduction of 4.7 mmHg (95% CI: -7.0 to -2.4) in systolic blood pressure, while self-
monitoring alone reduced it by 3.5 mmHg (95% CI: -5.8 to -1.2), highlighting
telemedicine’s efficacy in managing hypertension without frequent in-person
visits.(McManus et al., 2018) Additionally, a systematic review of telemedicine

interventions for older adults found that remote monitoring and virtual care improved
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blood pressure control, particularly in elderly patients with multiple comorbidities.
These programs enhanced self-management and reduced barriers to care, such as
mobility challenges, while maintaining comparable safety profiles to traditional
methods.(Khanijahani et al, 2022)

2.6 Barriers to the Implementation of Tele-medicine in the Elderly Population

Telemedicine faces significant barriers in elderly populations, particularly due to
digital literacy challenges and the digital device. Many older adults struggle with
using smartphones, tablets, or computers, as highlighted by studies showing that 82%
of homebound elderly patients required caregiver assistance to complete telehealth
visits.(Leff et al., 2025). This is compounded by disparities in technology access,
especially in rural or low-income areas, where limited internet connectivity and device
availability exacerbate health inequalities.(Haimi M. et al, 2024). For example, only
61% of adults over 65 used smartphones in 2021, and socioeconomic factors further
restrict access to telehealth tools.(Leff et al., 2025).

Privacy and security concerns also deter adoption, with older adults expressing
apprehension about sharing health data online. Research reveals that privacy issues
are heightened in home telecare, particularly regarding video recordings, behavioral
monitoring, and data storage. (Andreadis K. et al.,, 2024)These concerns are
amplified by older adults’ limited understanding of privacy policies and reduced use
of protective tools like ad blockers.(Friedman A.B. et al., 2022)

The effectiveness of telemedicine varies based on health complexity and patient
preferences. While structured remote monitoring reduces systolic blood pressure by
3.83 mmHg in older adults,(Mohammad A.H, 2024) those with comorbidities (e.qg.,
cardiovascular and respiratory conditions) often require integrated care
systems.(Galvez-Barron C.et al.,2015) Additionally, 53% of elderly patients express
interest in telemedicine, but barriers like hearing difficulties, language gaps, and
resistance to non-clinic visits persist.(Andreadis K. et al., 2024) Tailored approaches
are essential, as standardized solutions fail to address the diverse needs of elderly
populations, particularly those with multimorbidity or sensory impairments.(Houser et
al, 2023)

2.7 The Impact of COVID-19 on Telemedicine Adoption.

The COVID-19 pandemic accelerated telemedicine adoption for managing chronic
conditions like hypertension, driven by infection control measures and reduced in-

person care access. A systematic review of older adults during the pandemic found
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high satisfaction with telemedicine, particularly for follow-up care, with 98% of
patients in some studies reporting positive experiences.(Alashek W.A.and Ali S.,
2024) Remote monitoring programs, such as the NHS’s virtual wards, reduced
emergency admissions by 22.3% among patients with long-term conditions like heart
failure, demonstrating telemedicine’s efficacy in maintaining care continuity.(Hakim R,
2023).Elderly populations, despite facing digital literacy and access Dbarriers,
increasingly utilized telehealth, with U.S. usage rates rising from 4.6% pre-pandemic
to 21.1% in 2020.(Choi N.G. et al., 2021)

However, disparities persisted: older adults in rural areas, those with lower incomes,
or limited education were less likely to adopt these services.(Smolic S. et al, 2022)
Structured telemonitoring programs, including Bluetooth-enabled devices and
clinician-guided interventions, improved systolic blood pressure control by 4-5 mmHg
in high-risk groups, highlighting telemedicine’s role in reducing cardiovascular
risks.(Hakim R, 2023). Post-pandemic, 80% of patients expressed willingness to
continue using telemedicine for routine hypertension management, citing

convenience and reduced travel burdens.(Alashek W.A.and Ali S., 2024)

2.8 Patient Outcomes and Satisfaction with Telemedicine

Numerous studies highlight high patient satisfaction with telemedicine for
hypertension management, particularly among elderly populations. A systematic
review found that 87.1% of patients viewed telemedicine interventions as user-
friendly and effective for blood pressure monitoring, citing convenience and reduced
travel burdens as key benefits.(Mohammad H.H. et al., 2024) However, concerns
about data privacy and system ease-of-use were noted, particularly among older
adults with limited digital literacy. Telemedicine platforms combining home blood
pressure telemonitoring, clinician feedback, and educational support improved
patient engagement, with adherence rates reaching 76.8% in structured
programs.(Ali H.M. et al., 2024) These interventions empowered patients through
self-management tools, fostering better understanding of hypertension control and
lifestyle modifications.

The long-term benefits of telemedicine include sustained blood pressure reductions
and reduced healthcare utilization. A meta-analysis of pharmacist-led telehealth
interventions demonstrated significant systolic blood pressure improvements (mean
reduction: 4.7 mmHg) and increased patient activation scores, indicating greater self-

efficacy in managing hypertension.(Omboni, 2019)
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Post-pandemic surveys revealed that 96.6% of patients rated telemedicine visits
highly (mean score: 4.94/5), emphasizing its role in reducing anxiety for those with
mobility challenges or rural residency.(Kruse C.S.et al., 2017) Despite these
advantages, disparities in technology access and varying preferences for in-person
care among elderly patients with complex comorbidities highlight the need for tailored
telemedicine solutions.(Ali H.M. et al., 2024)

2.9 Future Directions and Recommendations

While telemedicine has shown significant potential in hypertension management for
the elderly, there is still much to learn about its long-term impact, particularly in health
outcomes and cost-effectiveness. Future research should prioritize evaluating
telemedicine’s efficacy across diverse patient populations, including those with
multiple comorbidities, and addressing barriers to digital health adoption among older
adults.(Omboni, 2022) Studies must also explore best practices for integrating
telemedicine into existing healthcare systems, ensuring it complements traditional

care rather than replacing it.(Zhang and Saltman, 2021).

Addressing the digital divide requires targeted interventions to improve access and
digital literacy in underserved areas. User-friendly interfaces, simplified telehealth
tools, and tailored patient education programs are critical for increasing adoption
among elderly populations.(Omboni, 2022). Wearable health devices and Al-driven
platforms offer intuitive solutions for remote monitoring of elderly patients with
hypertension, reducing cognitive burden through automated data collection and
analysis. For example, wrist-worn wearables with biosensors (e.g., pulse, blood
oxygen saturation) enable real-time tracking of vital signs, transmitting data to cloud-
based platforms for Al-driven anomaly detection. This eliminates manual input,
allowing older adults to focus on daily activities while clinicians receive alerts for
critical changes (e.g., sudden blood pressure spikes) via integrated EHR
systems.(Al-khafajiy H. et al., 2019) Al-powered platforms like CarePredict
autonomously analyze activity patterns (e.g., sleep, mobility) to predict health
declines, enabling early interventions without requiring user input.(Wilmink G. et al.,
2020)

2.10 Conclusion

The literature on telemedicine and digital platforms for hypertension management

among the elderly in the UK highlights the significant potential of these technologies
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to improve blood pressure control, enhance patient engagement, and overcome
barriers to healthcare access. However, challenges related to digital literacy,
technology access, and patient preferences remain, and these need to be addressed
to ensure that telemedicine can be widely and effectively implemented in the elderly
population. The COVID-19 pandemic has further underscored the importance of
telemedicine in managing chronic conditions like hypertension, and its use is likely to
continue to expand in the post-pandemic era.
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Chapter 3
3. Methodology

This chapter outlines the systematic approach used to conduct a comprehensive
review of existing literature on telemedicine and digital platforms for hypertension
management among elderly populations in the UK. The methodology adheres to
established guidelines, including the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) framework or CASP(Critical Appraisal Skill

Program) tools, ensuring transparency, reproducibility, and rigor.
3.1 Study Design

A systematic review was chosen as the study design to synthesize existing evidence
on telemedicine interventions for hypertension management among elderly
individuals in the UK. This design allows for a comprehensive evaluation of diverse
studies, including randomized controlled trials (RCTs), observational studies, and
gualitative research. The review protocol following PRISMA to ensure methodological

transparency and avoid duplication.
Research Question:

What are the impacts of using Telemedicine or Digital Health platform among elderly

population with hypertension in United Kingdom?
Research Aim and Objectives

Aim
To systematically review the impact of telemedicine and digital health platforms on

the management of hypertension among elderly individuals in the UK.
Objectives

1. To evaluate the efficacy of telemedicine in improving blood pressure control
and reducing complications associated with hypertension in elderly UK
populations.

2. To identify common barriers and facilitators to telemedicine adoption and

sustained use among elderly patients.
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3. To assess the economic implications and cost-effectiveness of telemedicine
for hypertension management compared to traditional care models.
4. To provide evidence-based recommendations for optimizing telemedicine use

for elderly patients with hypertension in the UK.

3.2 Search Strategy

A comprehensive search strategy was developed to identify relevant studies across
multiple databases. The following electronic databases were searched:

PubMed

Google Scholer

Cochrane Library

Web of Science

Additionally, grey literature was screened using sources such as NHS Digital reports,
NICE (National Institute of Health and Care Exellence) Guidelince, government of UK
publications, and conference proceedings. Reference lists from included studies

were reviewed to identify additional relevant articles.

Search Terms

The search terms were developed using key concepts related to population,
intervention, outcomes, and context. Boolean operators (AND/OR) were applied to

combine keywords effectively.

nn nn

Population: "elderly," "older adults," "geriatric," "aging population"
Intervention: "telemedicine,” "telehealth,” "remote monitoring," "digital health

platforms"

Outcomes: "blood pressure control,” "medication adherence,” "quality of life,"

"healthcare utilization"

Context: "United Kingdom," "UK," "National Health Service"

Example Boolean Query:

text
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("telemedicine” OR "telemonitoring” OR "digital health”) AND ("hypertension” OR
"blood pressure™) AND ("elderly" OR "older adults") AND ("UK" OR "United Kingdom")

The query used OR to combine similar terms within each concept (e.g.,
Telemedicine OR Telehealth).

AND is used to link the main concepts together, ensuring that the articles
retrieved address all aspects of your research question (telemedicine AND
hypertension AND elderly AND UK).

Quotation marks used to ensure that the search engine looks for the exact

phrase, such as "Remote Monitoring" or "Older Adults".

Search Limits

Publication date: January 2010—-May 2024

Language: English only

Population: Studies focusing exclusively on elderly individuals (=35 years)

3.3 Inclusion and Exclusion Criteria

Inclusion Criteria

Population: Elderly individuals (=35 years) diagnosed with hypertension in the UK.

Intervention: Telemedicine or digital platforms for hypertension management (e.g.,

mobile apps, wearable devices, EHR-integrated systems).

Study Types: Randomized controlled trials (RCTs), cohort studies, and
observational studies providing quantitative or qualitative data on patient outcomes,

treatment adherence, and healthcare costs.

Outcomes: Systolic/diastolic blood pressure reduction, medication adherence rates,

cost-effectiveness, patient satisfaction, healthcare utilization.

Timeline: Studies which are published after year 2019 till 2025.

Exclusion Criteria
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Studies focusing on non-hypertensive populations or younger age groups (<35
years).

Research conducted outside the UK or without specific relevance to UK healthcare

systems.

Editorials, commentaries, or non-peer-reviewed articles.

Studies which are published before 2019.

Studies without full-text availability(Open accessed).

3.4 Study Selection Process

The study selection process involved two phases: screening titles/abstracts and

reviewing full-text articles.

Phase 1: Title and Abstract Screening

Initial screening of titles and abstracts was conducted to identify studies relevant to
telemedicine interventions for hypertension management in elderly UK populations.
Publications were evaluated against predefined inclusion criteria, such as focus on
telemedicine, participant demographics (age 235), and geographical context (UK).
Discrepancies in eligibility assessments were resolved through discussion or
adjudication by a supervisor to ensure consistency and minimize selection bias. This
phase aimed to exclude studies unrelated to the research objectives while retaining

potentially relevant articles for further evaluation.

Phase 2: Full-Text Review

Studies advancing to full-text review underwent detailed eligibility assessment. Each
publication was evaluated against specific criteria, including study design (e.g., RCTs,
observational studies), intervention type (telemedicine for hypertension), and
population characteristics (UK-based elderly participants). Data extraction focused on
intervention  protocols, outcome measures, and ethical considerations.
Disagreements during this phase were resolved through consensus discussions or
arbitration by a supervisor. A standardized excel was made to ensured systematic
documentation of exclusion reasons (e.g., non-UK setting, insufficient intervention

details) to enhance transparency and reproducibility.

Study Flow Diagram
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A PRISMA flow diagram was used to document the study selection process,

including reasons for exclusion at each stage.

Identification of studies via databases

Records removed before screening:
Duplicate records removed (n =
5 Records identified from: 169)
= Databases (n =5600 ) Records removed for other reasons
R} (n=3768)
5
2
Records screened Records excluded**
(n = 1663) (n=1283)
= Reports sought for retrieval Reports not retrieved
= (n=380) (n =136)
2
[&]
N
Reports assessed for Reports excluded:
eligibility Age group (n =52)
(n=244) Not telemedicine-focused (n = 42)
Not UK based studies(n =39)
Conference abstracts, protocols,
or pilot studies and other
Reports included in reasons(n=98)
e Systematic review:
3 (n=13)
=
(8}
=

(University of North Carolina, 2019)

Figure 2: Flow diagram of PRISMA
3.5 Data Extraction

Data extraction was performed using a standardized template designed to capture

key information from each study:

1. Study Characteristics: Author(s), publication year, study design, sample size,

demographics (age range).
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2. Intervention Details: Type of telemedicine platform (e.g., mobile app vs wearable
device), duration of intervention, frequency of monitoring/reporting.

3. Outcomes Measured: Blood pressure reduction (mean systolic/diastolic changes),
medication adherence rates (% adherence), patient satisfaction scores (Ratings or
surveys), cost-effectiveness metrics (e.g., cost per quality-adjusted life year)..

4. Barriers/Facilitators: Digital literacy levels, accessibility issues (e.g., broadband
connectivity), usability of platforms (e.g., user-friendly interfaces), Data privacy
concerns (e.g., handling of personal information), digital skills training programs (e.g.,
workshops for various age groups), platform security measures (e.g., encryption and
authentication methods), and the role of digital citizenship (e.g., responsible online
behavior).

Data were extracted independently by two reviewers to minimize bias.

3.6 Data Synthesis

Qualitative Synthesis

A thematic analysis approach was used to explore the key ideas from the qualitative
studies included in the review. NVivo software helped organize and analyze the text

data efficiently.

Analysis process:

1. Identifying common themes: The data, such as interview transcripts, were
examined to find recurring ideas like barriers patients faced when using telemedicine
and factors that helped improve their experience.

2. Grouping themes: These ideas were then grouped into broader categories,

including:

® Usability challenges: Problems such as difficult app interfaces or technical
issues.

® Digital literacy gaps: Difficulties some elderly individuals experienced with
technology, like navigating apps or managing passwords.

® Perceived benefits: Positive aspects such as saving time by avoiding travel to

healthcare appointments.

Ensuring reliability:
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® Themes were checked against original participant quotes to confirm accurate
interpretation.

® Findings were compared with quantitative data from other studies when available.

® Reflection on potential biases was maintained to support objective analysis.

3.7 Ethical Considerations

Systematic reviews are foundational to the synthesis of research evidence and play a
central role in shaping healthcare practice and policy. To ensure that these reviews
contribute reliable and trustworthy knowledge, it is essential to rigorously address a
range of ethical considerations throughout the review process. Ethical conduct in
systematic reviews not only preserves the integrity and transparency of the research
but also safeguards the credibility of the findings and their subsequent impact on

clinical and policy decisions.(Clovis M.F.,2024)

Transparency and Honesty in Reporting

A primary ethical obligation in conducting systematic reviews is the transparent and
honest reporting of all procedures. This includes clearly documenting the search
strategies, inclusion and exclusion criteria, data extraction methods, and analytical
approaches. Such transparency ensures that all data are accurately represented and
allows others to verify the review’s findings, replicate the process, and assess the
validity of the conclusions. Avoiding selective reporting or “cherry-picking” results that
support a particular hypothesis is crucial, as this practice introduces bias, misleads
stakeholders, and can ultimately result in harm if clinical decisions are based on

incomplete or skewed evidence.(Clovis M.F.,2024)

Ensuring data integrity is a core ethical responsibility in systematic reviews.
Reviewers must use robust and transparent methods for data extraction, quality
assessment, and synthesis to maintain the credibility and reproducibility of their
findings (Zarour et al., 2021). A clear audit trail should be kept, documenting every
decision made during the review process-including how studies were identified,
screened, selected, and how data were managed and analyzed. This transparency
enhances accountability and allows for external scrutiny, which is essential for

upholding the integrity of the evidence base (Zarour et al., 2021).

A crucial part of ensuring data integrity is the rigorous assessment of the quality of all
included studies. To achieve this, systematic reviewers should use validated critical

appraisal tools tailored to the study designs in their review. For example, the Critical
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Appraisal Skills Programme (CASP) checklists are widely used for appraising
gualitative, cohort, and randomized controlled trial studies, while the Joanna Briggs
Institute (JIBI) critical appraisal tools offer structured approaches for a variety of study
types, including case series, cross-sectional, and systematic reviews themselves (JBI,
2017; CASP, 2018). These tools help reviewers systematically evaluate
methodological quality, risk of bias, and the reliability of each study, contributing to a
more defensible and comprehensive synthesis (JBI, 2017).

By applying these quality assessment tools, reviewers can ensure that only high-
quality, relevant evidence informs their conclusions, further supporting the
reproducibility and defensibility of the review’s findings (Zarour et al., 2021). This
process not only upholds ethical standards but also strengthens the overall

trustworthiness of the systematic review.

Conflict of Interest Disclosure

Conflicts of interest (COIl), whether financial, professional, or personal, have the
potential to bias the conduct or reporting of systematic reviews. Ethical practice
requires that all potential conflicts are transparently disclosed by authors, editors, and,
where relevant, peer reviewers. Journals increasingly mandate COI disclosures, but
studies show that such statements are still sometimes omitted or underreported in
systematic reviews. Full disclosure allows readers to assess the potential for bias

and interpret the findings with appropriate caution.(Bou-Karroum L.et al., 2018).

Ethical research practice mandates that all potential COls be disclosed by authors,
editors, and, where applicable, peer reviewers. Although many academic journals
have adopted COI disclosure requirements, empirical evidence shows that these
statements are still inconsistently reported or sometimes entirely omitted. This
underreporting is particularly concerning in reviews funded by commercial entities or
involving researchers with significant academic or industry influence. Such omissions
can compromise the objectivity of the evidence synthesis and mislead decision-

makers.

Ethical Standards of Included Studies

Systematic reviewers must ensure that primary studies included in their analyses
adhered to ethical standards such as informed consent and ethics committee
approval. This practice enhances review reliability and safeguards participant rights?.

For example, journals increasingly emphasize ethics approval declarations,
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particularly in health sciences, though coverage varies across disciplines.(Mali¢ki M.
et al., 2021)

Addressing Reporting and Publication Bias

Reporting bias, including publication bias and selective outcome reporting, is a
pervasive challenge in systematic reviews. It is ethically imperative to acknowledge
and address these biases, as they can distort the evidence base and misinform
practice and policy. Reviewers should employ established methods, such as funnel
plots and sensitivity analyses, to detect and mitigate the impact of reporting bias.
Transparent discussion of these limitations in the review’s findings is essential for

balanced communication with stakeholders.(Clovis M.F.,2024)

Clear and Balanced Communication

Ethical systematic reviews require clear, balanced, and accessible communication of
findings. This includes openly discussing the limitations of the evidence, uncertainties
in the data, and any ethical concerns identified during the review process. Providing
a nuanced interpretation of the results ensures that clinicians, policymakers, and
patients are well-informed and able to make decisions based on a comprehensive

understanding of the available evidence.(Clovis M.F.,2024)

Consideration of Diverse Populations

Ethical systematic reviews must account for the implications of their findings across
diverse populations, including variations in demographics (e.g., race, ethnicity,
socioeconomic status), geography, and health conditions. Recommendations should
prioritize inclusivity to avoid perpetuating health disparities or unintentionally harming
specific groups(Oxman et al., 2006). For example, reviews must critically assess
whether findings generalize equitably or disproportionately exclude marginalized
populations, as underrepresentation in primary studies can lead to biased

conclusions and inequitable policies.(Herington J. et al, 2023)

Conclusion

By rigorously adhering to these ethical principles—transparency, data integrity,
conflict of interest disclosure, assessment of the ethical standards of included studies,
acknowledgment of reporting bias, clear communication, and consideration of diverse
populations—systematic reviews can provide high-quality, reliable evidence. This, in
turn, supports informed decision-making in healthcare and upholds the highest
standards of research integrity.(Herington J. et al, 2023)(Clovis M.F.,2024)
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3.8 Limitations and Challenges

This UK-based systematic review faced several methodological challenges. Limiting
included studies to English may have excluded relevant research from non-English-
speaking communities within the UK, potentially introducing language bias. The wide
variation in telemedicine interventions—such as differences in technology types and
delivery methods—made it difficult to directly compare outcomes across studies.
Additionally, most studies lacked long-term follow-up data, limiting understanding of
the sustainability of clinical benefits and patient adherence over time. The rapid
advancement of telemedicine technologies also means some older studies may not
fully reflect current UK practice. To address these challenges, we followed a
transparent protocol with independent screening and conducted subgroup analyses
where possible, though variability in study design and small sample sizes limited the
strength of pooled conclusions. Future UK research should focus on including
diverse populations, standardizing intervention reporting, and incorporating longer

follow-up periods.

Conclusion

This methodology ensures a rigorous approach to synthesizing evidence on
telemedicine’s impact on hypertension management among elderly populations in the

UK while addressing barriers to adoption and integration into healthcare systems.
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Chapter 4

Thematic Analysis

4.1 Discussion

The management of hypertension among elderly patients in the UK has increasingly
incorporated telemedicine and digital health interventions, demonstrating variable but
generally positive effects on clinical outcomes and healthcare delivery. The
TASMINH4 trial (Grant et al., 2019) notably found that patients using an mHealth-
supported self-monitoring intervention achieved a statistically significant mean
reduction of 5.4 mmHg in systolic blood pressure at 12 months compared to usual
care. This reduction aligns with other UK-based evidence, such as Majert et al.
(2024), who reported an 8.1 mmHg average decrease in systolic blood pressure in
older adults with multimorbidity and polypharmacy under a decentralized home-

based treatment model.

Complementing these primary trials, Quesada-Caballero et al. (2023) conducted a
systematic review and meta-analysis focusing on elderly hypertensive patients with
chronic conditions, consolidating data from various studies and confirming a pooled
systolic blood pressure reduction of approximately 6.8 mmHg associated with
telemedicine interventions. However, they reported moderate heterogeneity (12 =

68%), reflecting the diverse intervention approaches and populations studied.

On the adherence front, Kassavou et al. (2019) demonstrated that a highly tailored
text and voice messaging intervention improved medication adherence scores by 22%
at 6 months, which is consistent with prior evidence linking digital reminders to
improved adherence (Vervloet et al., 2012). Despite this, sustained engagement with
digital platforms was variable. Yardley et al. (2022) found that only 58% of elderly
patients remained consistent users of digital self-management tools over a year, and
Ware et al. (2022) reported a 35% dropout rate within three months due to technical

frustrations and perceived burden.

Healthcare professional perspectives on telemedicine were mixed but generally
positive regarding clinical quality. Hammersley et al. (2020) showed video
consultations maintained quality comparable to face-to-face visits but took 12%
longer. Similarly, Grant et al. (2019) observed an 18% reduction in face-to-face visits

with remote monitoring, suggesting some workload relief for primary care. However,
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Morton et al. (2021) noted clinicians spent an additional 15 minutes per patient
monthly reviewing telemonitoring data, indicating a potential shift rather than

reduction in workload.

Several studies raised concerns about measurement accuracy and technological
limitations. Hodgkinson et al. (2020) found that 27% of patient-owned blood pressure
monitors failed validation, jeopardizing reliable clinical decision-making. Ware et al.
(2022) highlighted connectivity issues affecting 42% of telemonitoring program
failures, especially in rural and deprived areas, exacerbating health inequalities.
Further, Parker et al. (2021) described challenges in analyzing routine telemonitoring

data due to missing values and intra-patient variability.

Finally, the COVID-19 pandemic significantly disrupted traditional hypertension
management. Wiedemann et al. (2024) identified a 15% reduction in recorded blood
pressure measurements during the pandemic’s early phase in England.
Telemedicine partly mitigated this decline but did not fully substitute for face-to-face

care, underscoring implementation challenges.

4.2 Themeatic Analysis

Theme 4.2.1: Effectiveness of Telemedicine and Digital Platforms in Blood

Pressure Control

Clinical Outcomes: Blood Pressure Reduction and Control Rates

Multiple UK studies demonstrate that telemedicine and digital platforms can improve
clinical outcomes in hypertension management by facilitating more frequent and
accurate BP monitoring, leading to timely treatment adjustments. Grant et al. (2019),
in the embedded qualitative study of the TASMINH4 randomized controlled trial,
showed that patients who engaged with mHealth self-monitoring tools experienced
increased empowerment and motivation, reporting improved medication adherence
and lifestyle modifications. This trial established that self-monitoring, supported by

digital technology, significantly improved BP control compared to usual care.

Similarly, Morton et al. (2021) evaluated the implementation of a digital intervention in
primary care and found that integrating remote BP monitoring with clinical decision
support systems led to better hypertension management. Patients were more aware

of their BP trends and could collaborate more effectively with clinicians in treatment
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decisions, resulting in improved BP outcomes. The real-time data availability allowed
clinicians to titrate antihypertensive medications more responsively than traditional
visit schedules permitted.

The decentralized ATEMPT trial by Majert et al. (2024) further extended these
findings to older adults with multimorbidity and polypharmacy, a group traditionally
underrepresented in clinical trials. This pilot RCT found that home-based
telemonitoring and remote medication titration was both safe and efficacious,
reducing systolic BP significantly while decreasing the need for in-person clinic visits.
These results suggest that telemedicine can safely address the complexity of

hypertension management in elderly patients with multiple comorbidities.

Outside the UK, Kario et al. (2021) conducted the HERB-DH1 pivotal trial on a digital
therapeutics system, reporting clinically meaningful reductions in essential
hypertension. Although conducted in Japan, the trial’s robust design and results
provide valuable insights into digital hypertension management’s potential,

reinforcing applicability to UK settings.

Device Accuracy and Data Quality

In the evolving landscape of hypertension management in UK primary care, the
accuracy of home blood pressure monitoring (HBPM) devices and the quality of the
data they produce are pivotal. As digital health technologies replace or supplement
traditional consultations, clinicians increasingly rely on patient-generated data for
diagnosis and treatment. However, this shift introduces new concerns about the
reliability of such data, especially when measurements are taken outside of clinical
settings. Inaccurate data risks misdiagnosis, inappropriate treatment adjustments,

and ultimately poorer health outcomes.

The ACCU-RATE study by Hodgkinson et al. (2020) revealed that nearly 30% of
patient-owned BP monitors failed to meet accepted accuracy standards, with some
devices producing errors large enough to impact clinical decisions. Over- or
underestimation of BP readings can lead to either overtreatment or missed
therapeutic interventions. These risks are particularly problematic given the growing
use of remote monitoring interventions, such as in the TASMINH4 trial (Grant et al.,
2019), where the supplied, validated devices helped control for accuracy—an

advantage not guaranteed in real-world settings.
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Data quality issues go beyond device performance. Technical faults such as irregular
uploads, data loss, and lack of integration with electronic health records have been
documented in telemonitoring studies (Morton et al.,, 2021; Parker et al., 2021).
These limitations reduce clinician confidence in the data, requiring manual
verification and introducing delays and inefficiencies. When patient-reported values
diverge from expected clinical norms, clinicians may distrust the data, reducing their
willingness to act on it (Morton et al., 2021).

Patient factors also influence data accuracy. Kassavou et al. (2019) noted that older
patients or those with low digital literacy frequently used devices incorrectly—
applying cuffs improperly or taking readings at inappropriate times. This can degrade
the validity of the measurements. In trials like ATEMPT (Majert et al., 2024), which
focused on older, multimorbid patients, additional support was required to ensure

correct home monitoring practices.

The problem of "data doubt"—patients being unsure of what their readings mean or
whether they are accurate—also reduces the effectiveness of self-monitoring
interventions (Yardley et al., 2022). Poorly designed apps and devices that lack
feedback mechanisms contribute to patient confusion and disengagement.
Meanwhile, large-scale analyses like the OpenSAFELY study (Wiedemann et al.,
2024) show that while home monitoring rose during the pandemic, its integration into
NHS records remained inconsistent, undermining population-level surveillance and

clinical continuity.

Solutions include prioritising the use of validated BP monitors through NHS guidance
and support schemes, enhancing patient training, and improving digital platform
design. Automated alerts for anomalous readings, better feedback systems for
patients, and seamless data transfer into clinical records could help improve trust and
clinical utility (Parker et al., 2021).

Ultimately, the promise of digital health in managing hypertension depends on the
accuracy and integrity of patient-generated data. Without reliable devices and robust
data systems, digital solutions may not only fall short of expectations but could also
introduce new risks. Addressing these foundational issues is essential to realise the

full benefits of remote monitoring in primary care.
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Theme 4.2.2: Patient Engagement, Acceptability, and Adherence

Engagement and Acceptability Among Elderly Patients

Patient engagement is a central factor in the successful management of hypertension
using digital interventions, particularly among elderly individuals who represent a
significant proportion of the hypertensive population in the UK. For many older adults,
home blood pressure monitoring (HBPM) provides a valuable sense of autonomy and
control. The TASMINH4 study (Grant et al.,, 2019) showed that elderly patients
appreciated the ability to track their blood pressure at home, which enhanced their

understanding of health behaviours and promoted self-management.

However, this engagement is often influenced by age-related factors. Older adults
may face challenges such as reduced dexterity, impaired vision or hearing, and
cognitive decline, which can affect the usability and acceptability of digital tools.
Simplified interfaces and personalised support can increase acceptability in this
demographic. The use of tailored messaging—such as voice calls or easy-to-read
texts—has proven particularly effective in increasing engagement and adherence, as
seen in the trial by Kassavou et al. (2019). These forms of communication are more
accessible for older adults, especially those who are less familiar with smartphone

apps or internet-based platforms.

Another key concern is the reliability of the monitoring devices used by elderly
patients. In the ACCU-RATE study (Hodgkinson et al., 2020), nearly a third of
personal BP monitors tested were found to be inaccurate, which can mislead patients
and clinicians alike. This is especially problematic for older users who may be
unaware of calibration issues or unable to troubleshoot device errors. Ensuring that
patients use validated devices, along with periodic quality checks, is critical to

maintaining safe and effective care.

The acceptability of digital health is also influenced by the presence or absence of
social and technical support. Older adults often rely on family members or caregivers
to assist with using technology, interpreting readings, or contacting healthcare
professionals. In trials such as ATEMPT (Majert et al., 2024), patients reported that
ongoing support was essential for sustained use of home-monitoring tools. Without
such assistance, digital interventions can feel isolating or overwhelming to elderly

individuals, particularly those living alone or with limited social networks.
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Supporting Long-Term Adherence and Reducing Barriers

Maintaining adherence over time is one of the main challenges in managing chronic
hypertension digitally, especially in older adults. While initial engagement may be
strong, sustained usage often declines without consistent reinforcement. Ware et al.
(2022) observed that patients—especially older ones—were more likely to disengage
over time without regular feedback or a structured care plan. This highlights the
importance of integrating digital interventions within ongoing primary care
relationships, where clinicians actively monitor progress and provide timely

encouragement.

Older patients may also express a strong preference for traditional care models.
Research by Hammersley et al. (2020) found that elderly individuals often favour
face-to-face interactions due to the perceived clarity, reassurance, and emotional
support they offer. While video and telephone consultations can be beneficial, they
are not always accessible or effective for all older users. For instance, hearing
difficulties or unfamiliarity with video technology can create communication barriers.
A hybrid care model, combining digital tools with periodic in-person consultations,

may be the most acceptable solution for this population.

Furthermore, digital exclusion remains a significant issue. Older adults from
socioeconomically disadvantaged backgrounds or ethnic minority groups are less
likely to have access to smartphones, broadband internet, or the digital skills
necessary to navigate healthcare apps. Addressing these structural inequalities is
essential to ensuring equitable access to care. Quesada-Caballero et al. (2023)
stressed that during the COVID-19 pandemic, many elderly patients experienced
confusion and distress when forced to adopt telemonitoring tools without adequate

training or preparation.

Co-designing digital interventions with elderly users can help mitigate these barriers.
As shown in the DIPSS programme (Yardley et al., 2022), elderly participants were
more engaged when involved in shaping the tools they were expected to use.
Features such as larger font sizes, audio reminders, and intuitive navigation
significantly enhanced usability and satisfaction. In addition, embedding support
systems—such as community-based digital health education or home visits for

training—can reinforce adherence and confidence.
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In conclusion, fostering engagement, acceptability, and adherence among elderly
hypertensive patients requires a multi-dimensional approach. This involves validating
devices, simplifying interfaces, integrating social support, and respecting user
preferences for interaction style. Sustainable adherence can only be achieved by
making digital health tools not only available but truly accessible and meaningful to
older adults in the context of their everyday lives.

Theme 4.2.3: Implementation Challenges and Health System Integration

Provider Workload, Workflow Integration, and System Readiness

The integration of digital hypertension management into routine primary care
presents a variety of implementation challenges, particularly for clinicians and care
teams already burdened by high patient volumes. Ware et al. (2022), through a
rigorous mixed-methods randomised controlled trial, investigated the implementation
of telemonitoring programs for complex chronic conditions and found that healthcare
professionals frequently encountered increased workloads. These included not only
the task of continuously reviewing blood pressure data remotely submitted by
patients, but also the administrative follow-up actions, coordination of medication
adjustments, and technical troubleshooting. These additional responsibilities were
not matched with proportional increases in staffing or administrative support, leading

to strain on clinical workflows and staff morale.

One critical concern highlighted by Ware et al. (2022) was the lack of clarity in role
definition within the healthcare team. Primary care providers expressed uncertainty
about who should be responsible for interpreting data, initiating interventions, or
supporting patients experiencing technological difficulties. This ambiguity contributed
to workflow inefficiencies and often undermined provider confidence in the

sustainability of telehealth initiatives.

Similarly, Morton et al. (2021), in a mixed-methods process evaluation of a digital
hypertension intervention, underscored the pivotal role of organizational
preparedness and clinician engagement in successful implementation. Their findings
emphasized that without integration into existing electronic health record systems,
standardized clinical pathways, and clearly delineated roles, digital interventions risk
being viewed as peripheral or experimental. Clinicians are more likely to adopt and

sustain new digital care pathways when they are confident that these tools align with
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clinical priorities, reduce duplicative efforts, and enhance—rather than hinder—the
quality of care.

This issue is particularly significant when caring for elderly patients, who may require
more frequent monitoring, medication adjustments, and follow-up due to
multimorbidity and frailty. For these patients, fragmented digital workflows can lead to
delays in care or reduced clinical responsiveness, which may have more serious
consequences than in younger populations. Elderly patients also tend to benefit more
from human interaction and reassurance during clinical decision-making, meaning

that digital interventions must be closely tied into human support systems.

Training and upskilling clinicians in the use of telemonitoring systems, coupled with
leadership support and protected time for digital care management, are essential to
ensure the longevity of these programs. Healthcare systems must also provide
sufficient technical infrastructure and access to IT support, particularly in practices

serving a high proportion of elderly or digitally excluded patients.

Addressing Digital Literacy, Accessibility, and Health Equity for the Elderly

While digital health innovations offer promise for transforming hypertension care,
they also risk reinforcing existing health inequities—especially among elderly
populations. A key challenge in the implementation of telehealth is the disparity in
digital literacy, access to technology, and the confidence needed to engage
effectively with digital tools. Older adults frequently face barriers that include reduced
vision, hearing, and manual dexterity, along with age-related cognitive decline, all of
which can inhibit their ability to use apps, home monitoring devices, or online

consultation platforms (Quesada-Caballero et al., 2023).

The problem of digital exclusion is not limited to age alone. As noted by Wiedemann
et al. (2024), socioeconomic deprivation, limited educational attainment, and
linguistic barriers further compound the challenges faced by elderly patients from
minority ethnic backgrounds. During the COVID-19 pandemic, their analysis of
nationwide data through the OpenSAFELY platform revealed a marked reduction in
blood pressure screening and hypertension control—particularly among older
individuals from deprived regions. These disparities underscore the need for targeted,

inclusive strategies that prioritise vulnerable groups.
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To address these challenges, the implementation of digital hypertension interventions
must be accompanied by structured support for elderly users. This includes offering
basic digital skills training, access to affordable or subsidised devices, and simplified
user interfaces with age-friendly features—such as large-font displays, voice prompts,
and intuitive navigation. Moreover, the provision of human support—whether through
community health workers, family caregivers, or in-person digital education
workshops—can significantly enhance uptake and sustained engagement in older

adults.

Another crucial consideration is the emotional and cognitive experience of older
adults using digital tools. Many elderly patients express concerns about the
impersonal nature of telehealth and the lack of face-to-face reassurance from their
clinicians. Hammersley et al. (2020) noted that while remote consultations via video
or telephone are functional substitutes for in-person visits, they do not fully replicate
the relational and interpretive cues that are particularly important in geriatric care.
Older adults often value the human elements of care—the warmth of a clinician’s
presence, the ability to discuss multiple health concerns in one visit, and the sense of

being heard without technological interference.

To address this, a hybrid model of care is increasingly recommended. Such models
combine the convenience and efficiency of remote monitoring with periodic in-person
consultations that reinforce patient-clinician relationships, enable physical
examinations, and support complex decision-making. Hybrid care ensures that
elderly patients are not forced into a digital-only paradigm that may not suit their

needs or preferences.

Furthermore, policymakers must address the broader social determinants that shape
digital engagement. This includes ensuring that broadband infrastructure reaches
underserved communities, that digital health interventions are culturally and
linguistically appropriate, and that older adults are involved in the co-design of
technologies intended for their use. As Yardley et al. (2022) demonstrated in the
DIPSS programme, involving patients—including elderly participants—in the
development of digital interventions led to greater usability, satisfaction, and long-

term adherence.

The Enduring Impact of COVID-19 on Elderly Hypertension Care
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The onset of the COVID-19 pandemic in early 2020 catalysed one of the most
dramatic shifts in UK primary care in recent history. As in-person consultations were
curtailed to reduce infection risk, primary care providers rapidly adopted digital and
remote methods of patient engagement, including blood pressure telemonitoring and
virtual consultations. While this shift was necessary and, in many ways, effective in
preserving continuity of care, it also surfaced profound disparities in digital access
and readiness, particularly among elderly patients.

Wiedemann et al. (2024) found that, in the early months of the pandemic, there was
a sharp decline in recorded BP measurements and hypertension follow-ups, driven
largely by the suspension of routine screenings. For elderly patients who were
previously monitored in-clinic or during home visits, this disruption created a gap in
care continuity. Some older adults were able to adapt to home-based monitoring and
telephone reviews, and many appreciated the safety, convenience, and reduced
need for travel that remote consultations offered (Quesada-Caballero et al., 2023).
Yet, for others, the absence of direct human interaction, challenges with technology,

and concerns about correctly using home BP monitors created new anxieties.

These mixed experiences underscore that elderly patients are not a homogeneous
group in terms of digital readiness. While some may be comfortable using
smartphones and managing devices, others require significant support or alternative
approaches. Importantly, those who were most socially isolated or had limited social

support were also least likely to benefit from remote monitoring strategies.

The lessons learned from the pandemic are reshaping the long-term trajectory of
hypertension care. There is a growing recognition that digital health should
complement rather than replace traditional care models. Hybrid systems that
integrate telemonitoring with face-to-face visits offer the flexibility needed to meet the
diverse needs of elderly populations. Furthermore, the crisis has accelerated efforts
to improve digital infrastructure, train healthcare staff in telehealth delivery, and build
more inclusive models of care that acknowledge the varying capacities and

preferences of older adults.

In conclusion, the implementation of digital hypertension interventions in UK primary
care must balance innovation with inclusivity. For elderly patients, success depends
not only on technological functionality but also on human-centred design, equitable

access, and integration into personalised care pathways. Policymakers, providers,
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and developers must work together to ensure that elderly individuals are not left
behind in the digital transformation of healthcare.

Theme 4.2.4: Future Directions and Innovations in Digital Hypertension Care

Learning Healthcare Systems and Al for Lifespan Hypertension Care

The next decade will see hypertension management shift toward a true
learning healthcare system—one in which each blood-pressure reading,
medication change, or lifestyle data point feeds an anonymised, continually updating
evidence base that instantly loops back to guide clinical care. Maddula et al. (2022)
describe how large, linked, real-time data sets from primary-care records, pharmacy
dispensing, wearables, and connected home monitors can be mined with
machine-learning algorithms to flag deterioration, predict hospital-admission risk, and
suggest medication titrations before adverse events occur. For older adults, whose
haemodynamic variability and multi-morbid profiles often defy “one-size-fits-all”
targets, Al can personalise thresholds: for example, loosening BP goals for a frail
88-year-old with orthostatic hypotension, while tightening them for a robust
68-year-old with early nephropathy. Voice-activated interfaces, fall-detection sensors,
and cuff-less photoplethysmography wearables can further reduce the manual steps
that currently deter very old or arthritic patients from daily self-monitoring, thereby

widening engagement across all age brackets.

Yardley etal. (2022) add that algorithms alone are insufficient; they must sit inside
behaviourally informed, co-designed ecosystems. That means dashboards that
translate probability scores into plain-language prompts (“Your evening readings
have crept up this week—would you like a nurse call tomorrow?”) and apps that
adapt coaching style to the user’s cognitive and sensory needs. Dynamic tailoring is
especially valuable for the elderly, whose motivation and abilities may fluctuate with
acute illness, medication side-effects, or caregiver availability, but it also benefits

younger users by delivering just-in-time nudges rather than generic alerts.

Policy, Education, and Research Agenda for Sustainable Adoption

Realising this vision demands policy architecture that treats digital hypertension care
as core infrastructure, not a bolt-on pilot. Commissioners will need reimbursement
codes that cover validated home monitors, data plans, and staff time for virtual

reviews. Regulatory bodies must maintain up-to-date device-validation registries and
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mandate post-market surveillance, protecting all age groups—especially older adults,
who are most vulnerable to harm from inaccurate readings. Robust data-privacy
standards are equally critical to maintain public trust while enabling large-scale
analytics.

Parallel investment in human capital is essential. Clinicians require training in
interpreting algorithmic risk scores and in coaching patients through remote-care
pathways; patients need age-tailored digital-literacy programmes delivered via
community centres, libraries, and social-care networks. For the oldest old, blended
models that pair technology with scheduled home visits or telephone outreach can
bridge sensory and cognitive gaps.

Finally, the evidence base must mature from proof-of-concept trials to large,
pragmatic studies that reflect real-world diversity in age, ethnicity, and socioeconomic
status. Future research should report cost-effectiveness from both NHS and societal
viewpoints, examine long-term cardiovascular and quality-of-life outcomes, and
include implementation-science metrics—fidelity, acceptability, equity—so that
successful digital pathways can be scaled safely across UK primary care. Only by
aligning advanced analytics with behavioural design, equitable policy, and rigorous

research can digital hypertension care fulfil its promise for people of every age.

4.3 Discussion

The synthesis of contemporary UK studies confirms that telemedicine and digital
platforms offer significant promise in enhancing hypertension management among
elderly patients, delivering measurable improvements in BP control and patient
adherence. These benefits stem largely from enabling frequent home BP monitoring,

timely clinical feedback, and personalized behavioral support.

However, telemedicine is not a panacea. Device accuracy remains a critical concern,
with many patient-owned BP monitors failing validation tests (Hodgkinson et al.,
2020). Without addressing this, clinical decisions based on inaccurate data risk
patient safety. Equally, patient digital literacy and socio-economic factors influence
engagement and equitable access (Quesada-Caballero et al., 2023; Wiedemann et

al., 2024). Failure to address these risks exacerbating existing health inequalities.

Healthcare providers face challenges integrating telemedicine into already strained

workflows. Increased workload and the need for new competencies underscore the
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importance of organizational support and adequate resourcing (Ware et al., 2022;
Morton et al., 2021). Successful implementation requires careful change

management,

4.4 Methodological critiques

Many of the studies exploring telemedicine and digital platforms for hypertension
management in the elderly UK population suffer from limitations related to small
sample sizes and study durations. Several investigations are pilot or feasibility trials
with limited participants, which reduces the statistical power to detect meaningful
clinical effects or to confidently generalize findings to the broader population
(Kassavou et al., 2019; Majert et al., 2024). Additionally, the short-term nature of
these studies means that long-term adherence, sustainability of blood pressure
control, and impact on cardiovascular outcomes remain unclear. This temporal
limitation restricts the understanding of whether initial improvements can be
maintained and whether digital interventions translate into tangible health benefits
over time (Morton et al., 2021; Yardley et al., 2022).

Selection bias is a pervasive concern in digital health research, with participants
often being more motivated, technologically literate, and health-conscious than the
general elderly population. This skew limits the external validity of results since those
less comfortable with technology—arguably the group that could benefit most—are
underrepresented (Yardley et al., 2022; Quesada-Caballero et al., 2023). The digital
divide thus confounds outcomes, as it becomes challenging to distinguish between
the true efficacy of the intervention and the influence of pre-existing digital
competence or health literacy. Furthermore, many studies do not report sufficient
demographic and socioeconomic data to assess equity or conduct subgroup
analyses, leaving gaps in understanding how these interventions perform across

diverse populations.

The accuracy and reliability of patient self-monitored blood pressure measurements,
which underpin many telemedicine studies, are often questioned. Hodgkinson et al.
(2020) revealed variability in the performance of home blood pressure monitors,
highlighting potential measurement bias in telemonitoring data. The lack of
standardization and independent validation of devices introduces inconsistencies,
and poor adherence to recommended measurement protocols by patients further
compromises data quality. This measurement error threatens the internal validity of

studies and complicates the interpretation of intervention effectiveness.
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Telemonitoring data analysis itself presents methodological challenges due to the
complex nature of the data, including irregular measurement intervals, missing
readings, and autocorrelations between repeated measures. Parker et al. (2021)
emphasized that simplistic statistical methods commonly used may yield biased or
inaccurate estimates of effect. More sophisticated approaches such as mixed-effects
modeling or time-series analyses that account for the longitudinal and hierarchical
structure of the data are necessary to harness the full potential of telemonitoring

datasets and produce robust conclusions.

Another important limitation is the predominant focus on short-term outcomes, often
restricted to blood pressure reduction over a few weeks or months. The elderly
population, especially those with multiple chronic conditions, require sustained
control and management to achieve meaningful reductions in morbidity and mortality.
The lack of longer-term follow-up and evaluation of clinically significant endpoints
such as cardiovascular events or hospitalizations limits the clinical applicability of
current research (Majert et al., 2024). There is a pressing need for extended
longitudinal studies and real-world evidence to assess the enduring impact and cost-

effectiveness of these digital interventions.

Qualitative studies have provided valuable insights into patient and clinician
perspectives regarding telemedicine use; however, these studies often involve small,
purposive samples, limiting generalizability. Furthermore, many lack transparency in
methodology, such as unclear recruitment strategies or insufficient discussion of data
saturation and reflexivity, which affects the trustworthiness of their findings (Ware et
al.,, 2022; Morton et al.,, 2021). Strengthening qualitative research methods and
integrating these findings with quantitative data will enhance understanding of

barriers, facilitators, and implementation challenges.

Finally, a critical but underreported aspect is the context and process of
implementing telemedicine interventions within the complex structure of UK primary
care. Few studies systematically examine or report healthcare system factors such
as professional training, digital infrastructure, workflow integration, and cost
implications (Morton et al., 2021). This lack of implementation science perspective
limits insights into scalability and real-world feasibility, which are crucial for informing

policy and routine practice adoption.

Chapter 5
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5. Conclusion and Recommendation

5.1 Conclusion

Digital health technologies offer transformative potential for improving hypertension
management in the elderly, a group disproportionately affected by high blood
pressure and related cardiovascular risks. The convenience of remote blood
pressure monitoring, teleconsultations, and mobile health apps can reduce the
burden of frequent clinic visits, which are often challenging for older adults due to
mobility issues, transportation difficulties, or coexisting health conditions. These tools
also enable continuous, real-time data collection, allowing more responsive and
personalized care. However, older adults face distinct challenges that may limit their
ability to benefit fully from digital hypertension care. Reduced digital literacy, visual or
hearing impairments, cognitive decline, and limited familiarity with technology can
create barriers to effective use. Furthermore, physiological factors such as arterial
stiffness common in older adults can affect the accuracy of automated blood
pressure devices, raising concerns about reliability in remote settings. The COVID-19
pandemic accelerated the adoption of digital health but also exposed gaps in access
and support, particularly for the elderly, emphasizing the need for equitable solutions

that do not exacerbate existing health disparities.

5.2 Recommendations

Enhance Digital Literacy and Support for Older Adults

Digital literacy remains a significant barrier for many elderly individuals who wish to
engage with telehealth and remote monitoring technologies. To overcome this, it is
essential to implement comprehensive, accessible digital skills training programs
specifically tailored to the unigue learning needs of older adults. These programs
should use simple, jargon-free language and hands-on approaches to familiarize
seniors with the basics of device operation, app navigation, and troubleshooting
common issues. Incorporating devices and interfaces designed for ease of use—
such as large buttons, clear displays, voice commands, and minimal steps—can
significantly improve user experience and confidence. Moreover, ongoing technical
support must be made readily available through community centers, primary care
practices, or dedicated helplines to provide timely assistance. Such support
structures not only empower elderly patients to maintain consistent engagement but

also reduce frustration and the risk of abandonment of digital tools. Encouraging
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peer-led learning and involving family caregivers in training sessions can further

enhance skill acquisition and acceptance (Quesada-Caballero et al., 2023).

Prioritize Device Accuracy and Safety for Elderly Users

Blood pressure monitors and digital health technologies must be validated
specifically for elderly populations, whose physiological characteristics often differ
significantly from younger adults. Factors such as arterial stiffness, arrhythmias, and
variable arm circumference can affect the accuracy of readings (Hodgkinson et al.,
2020). Consequently, healthcare providers and manufacturers should ensure that
devices undergo rigorous clinical testing in older cohorts and meet stringent accuracy
standards. Regular calibration of devices should be mandated as part of routine care,
supported by healthcare professionals who can supervise correct usage and interpret
data within the context of age-related health changes. Training patients and
caregivers on proper measurement techniques—such as correct cuff placement and
timing—is also crucial to maintaining data quality. Given the high stakes involved in
hypertension management, particularly for elderly patients at increased risk of
cardiovascular events, device safety and reliability are paramount to avoid

misdiagnosis or inappropriate treatment adjustments.

Integrate Hybrid Care Models to Meet Diverse Needs

While telemonitoring and remote consultations offer significant advantages—such as
convenience, reduced travel, and lowered infection risk—they cannot fully replace
the need for in-person care, especially among elderly patients with complex health
profiles. Many older adults experience cognitive impairment, sensory deficits (hearing
or vision loss), or multimorbidity that require comprehensive physical assessments
and nuanced clinical judgement best delivered face-to-face. Thus, health systems
should promote hybrid care models that blend digital and traditional approaches
tailored to individual preferences and clinical complexity.(Baskaran T B, et al, 2024).
For example, routine blood pressure monitoring and medication adjustments may be
effectively managed remotely, while periodic in-person visits ensure thorough
evaluations, medication reconciliation, and psychosocial support. Such hybrid models
foster patient-centered care by allowing flexibility and preserving vital personal

interactions, which enhance trust and adherence (Wiedemann et al., 2024).

Address Social Determinants and Promote Equity in Access
Health inequalities remain a pervasive challenge in digital health adoption,

particularly affecting elderly individuals from socioeconomically disadvantaged or
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rural backgrounds. These populations often face compounded barriers including lack
of access to affordable devices, poor internet connectivity, limited digital skills, and
social isolation (Wiedemann et al., 2024). To ensure equitable hypertension
management, targeted interventions are needed. Policymakers and healthcare
providers should facilitate affordable or subsidized provision of blood pressure
monitors and tablets or smartphones, alongside affordable broadband access.
Outreach programs designed in culturally sensitive and linguistically appropriate
ways can increase awareness and acceptance of telehealth services. Collaborations
with community organizations, senior centers, and social services are vital to reach
vulnerable elderly groups effectively. By addressing these social determinants, health
systems can reduce disparities and enhance the overall impact of digital

hypertension care (Quesada-Caballero et al., 2023).

Train Healthcare Providers in Elder-Focused Digital Care

The successful integration of digital hypertension management depends heavily on
healthcare providers’ ability to interpret remotely collected data accurately and tailor
clinical decisions to elderly patients’ specific needs. Clinicians require specialized
training to understand the limitations of technology in older adults, including
recognizing potential inaccuracies caused by physiological factors or incorrect device
use. Training programs should also focus on improving communication skills to
discuss digital health options clearly and empathetically, addressing elderly patients’
concerns or resistance. Additionally, providers must learn to integrate digital data
seamlessly into existing workflows to avoid increased workload or burnout. Equipping
the workforce with these competencies will enhance clinical effectiveness, promote
patient engagement, and ensure the sustainability of telehealth initiatives (Ware et al.,
2022; Morton et al., 2021).

Develop Age-Appropriate Policy Frameworks for Sustainable Digital Care

Policymakers and healthcare administrators need to design digital health policies that
explicitly consider the unique challenges and needs of elderly populations. This
includes establishing reimbursement schemes that fairly compensate telemonitoring
and remote consultations tailored for older adults, incentivizing providers to offer
these services without financial disincentives.(Goldman, 2012). Data privacy
regulations should safeguard sensitive health information while facilitating
appropriate data sharing among care teams. Importantly, policies must support
infrastructure investments to enhance digital access in underserved elderly

communities. Additionally, funding should prioritize research on age-specific digital
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interventions and their long-term cost-effectiveness. Developing robust policy
frameworks with elder-focused provisions will foster equitable, scalable, and
sustainable hypertension management in primary care settings across all age groups
(Quesada-Caballero et al., 2023; Yardley et al., 2022).

5.3 Future Studies

Future research must prioritize the elderly as a distinct population when evaluating
digital interventions for hypertension management. Large-scale, long-duration
randomized controlled trials focusing on older adults—including those with frailty,
cognitive impairment, or multiple comorbidities—are critical to establish clinical
effectiveness and safety. These studies should incorporate comprehensive outcome
measures such as quality of life, functional status, and caregiver burden in addition to
blood pressure control. Economic evaluations that consider cost-effectiveness,
healthcare utilization, and patient/caregiver time investment will help justify broader
implementation. Implementation science approaches using qualitative and
guantitative methods can uncover barriers and facilitators specific to diverse elderly
populations, guiding tailored intervention strategies. Given the heterogeneity of the
elderly, sub-group analyses based on age brackets, cognitive status, and
socioeconomic factors will enhance understanding of who benefits most and under
what conditions. Co-desigh methodologies involving elderly users and their families
should be integrated into all stages of digital tool development to ensure accessibility
and user-friendliness. Finally, the application of artificial intelligence and machine
learning to personalize hypertension care for older adults shows promise but requires
careful ethical considerations related to data privacy, informed consent, and

maintaining patient autonomy.

Abstract
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