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Heart failure (HF) represents a significant global health burden characterized by high morbidity, mortality, and healthcare utilization. Traditional in-person
care models face considerable limitations in providing continuous monitoring and timely interventions for HF patients. Telemedicine—defined as the remote

delivery of healthcare via information and communication technologies—has emerged as a promising solution to these challenges. This review examines the

evolution, current applications, clinical evidence, limitations, and future directions of telemedicine in HF management. Evidence from randomized controlled

trials and meta-analyses indicates that telemedicine interventions can improve guideline-directed medical therapy implementation, reduce hospitalization

rates, improve patient engagement, and potentially decrease mortality among HF patients. Remote monitoring systems that track vital signs, symptoms, and

medication adherence allow for the early detection of clinical deterioration, enabling timely interventions before decompensation occurs. Despite these bene-

fits, telemedicine implementation faces several barriers, including technological limitations, reimbursement issues, digital literacy gaps, and challenges in inte-

grating workflows. Future directions include developing standardized guidelines, designing patient-centered technologies, and establishing hybrid care models

that combine virtual and in-person approaches. As healthcare systems worldwide seek more efficient and effective strategies for managing the growing popu-

lation of individuals with HE, telemedicine offers a solution that may significantly improve patient outcomes and quality of life.
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Introduction

Background

Heart failure (HF) is a significant global health burden charac-
terized by the heart’s inability to pump sufficient blood to meet
the body’s metabolic demands. It affects approximately 26 million
people worldwide and is associated with substantial morbidity,
mortality, and healthcare costs [ 1]. Despite advances in pharma-
cological and device therapies, HF continues to pose major chal-
lenges, with high readmission rates and a 5-year mortality ap-
proaching 50% in some populations [2]. Traditional in-person
care models for HF management have inherent limitations, in-
cluding inadequate monitoring between scheduled visits, delayed
recognition of early decompensation signs, geographic barriers to
specialist access, difficulties in optimizing medication regimens,

and challenges in promoting patient self-management [3]. Tele-
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medicine, broadly defined as the delivery of healthcare services
using information and communication technologies (ICT) overa
distance, has emerged as a promising approach to address these
gaps. The World Health Organization first formalized the concept
of telemedicine in 2007, emphasizing distance as a critical factor
in its application; however, contemporary definitions now en-
compass any healthcare delivery that uses ICT for remote patient
care, regardless of geographic proximity [4]. The coronavirus dis-
ease 2019 (COVID-19) pandemic significantly accelerated tele-
medicine adoption across all medical specialties, including cardi-
ology, by necessitating alternative care delivery models [5]. For
example, one large health system reported a 683% increase in vir-
tual urgent-care visits over just 6 weeks in 2020 [6]. This rapid
implementation demonstrated both the feasibility and potential
benefits of virtual care approaches for managing cardiovascular

disease, particularly chronic conditions such as HE.
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Objectives

This review examines the role and prospects of telemedicine in
HF care, focusing on its historical development and definition,
current clinical applications and supporting evidence, implemen-

tation challenges, and future directions.

Ethics statement

As this study is a literature review, it did not require institutional
review board approval or individual consent.

Historical development of telemedicine

The evolution of telemedicine has paralleled advances in com-
munication technology. Early forms of remote healthcare com-
munication began in the 1840s with the invention of the tele-
graph, which enabled rudimentary long-distance medical consul-
tations. The subsequent invention of the telephone expanded
these capabilities; reports dating back to the early 1900s describe
telephone-based diagnoses of croup and remote auscultation
techniques [7]. The systematic development of telemedicine as a
formal healthcare delivery approach gained momentum in the
mid-20th century with several key milestones. In the 1960s, the
National Aeronautics and Space Administration significantly ad-
vanced telemedicine by developing physiological monitoring sys-
tems for astronauts. These systems enabled the transmission of vi-
tal signs, including electrocardiograms (ECGs), from space to
medical teams on Earth [8]. The emergence of the World Wide
Web in the 1990s transformed telemedicine by broadening access
beyond specialized fields such as aerospace medicine [9]. In 2003,
the US Veterans Affairs healthcare system pioneered large-scale
telemedicine implementation with its Home Telehealth program,
targeting rural veterans with limited access to medical facilities
[10]. By 2010, the Veterans Affairs had established a national tele-
health center, initially focusing on mental healthcare for veterans
affected by conflicts like the Iraq War and later expanding to com-
prehensive care models that included cardiovascular disease man-
agement [ 11]. The telemedicine market has experienced substan-
tial growth, valued at approximately $21.2 billion in the United
States alone and $49.8 billion globally in 2018, with projections
suggesting a fivefold increase in the global market by 2026. Nota-
bly, the market encompasses both telemedicine products (hard-
ware and software) and services (consultations and monitoring),

with roughly equal distribution between these segments [12].
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Taxonomy and components of telemedicine

Types of telemedicine interactions

The terms “telemedicine” and “telehealth” are often used inter-
changeably, but subtle distinctions exist. Telemedicine typically
refers to remote clinical services, such as video consultations, tele-
phone consultations, chat-based consultations, and remote diag-
nosis or data analysis. In contrast, telehealth covers a broader
range of remote healthcare services, including not only telemedi-
cine but also remote patient monitoring, remote surgery, remote
diagnostics, electronic intensive care units, and remote clinical tri-
als [13]. Telemedicine can be categorized based on synchronicity
and the entities involved. Synchronous telemedicine refers to re-
al-time interactions, where communication occurs instantly with-
out delays. In a physician-to-patient setting, this includes live vid-
eo or phone consultations during which a doctor provides imme-
diate diagnosis and treatment recommendations. In a physi-
cian-to-physician context, it involves real-time discussions be-
tween medical providers who consult a specialist via video or
phone call regarding a patient’s case [ 14].

Asynchronous telemedicine follows a store-and-forward ap-
proach, where medical data is recorded and reviewed later rather
than in real time. In a physician-to-patient setting, this includes
cases in which a patient uploads medical images or symptoms for
later analysis by a doctor, who then provides medical advice. In a
physician-to-physician context, a general practitioner may send a
patient’s ECG or chest X-ray to a specialist, such as a radiologist or
cardiologist, who reviews the data and offers expert opinion when
available [15].

Hybrid telemedicine combines both synchronous and asyn-
chronous approaches, leveraging real-time monitoring alongside
delayed data analysis to provide more efficient and comprehen-
sive care. In a physician-to-patient setting, a patient continuously
records vital signs using wearable devices that automatically trans-
mit and store data for later review. Physicians can then analyze
trends over time and provide feedback asynchronously. In a phy-
sician-to-physician context, a doctor might consult an artificial in-
telligence (AI)-driven system to analyze stored medical data be-
fore discussing findings with a specialist in real time [16].

In HF management, various modalities have been applied that
often combine remote monitoring of patient data with either syn-
chronous or asynchronous provider feedback. This hybrid model
shows promise in HF care by enabling continuous data collection
with prompt intervention when necessary. For example, an HF
patient can use a wearable device to continuously track vital signs
such as heart rate, blood pressure, and oxygen levels. The data are
recorded and transmitted, allowing physicians to analyze trends
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over time and detect early signs of HE. If a concerning pattern
emerges, such as a gradual weight increase due to fluid retention,
the physician can intervene before symptoms worsen, either
through a video consultation or messaging. This approach is espe-
cially valuable in HF management, where rapid and proactive re-
sponses are critical to preventing acute decompensation and hos-
pitalizations [ 17].

Technical components of telemedicine systems

Effective telemedicine implementation for HF management re-
quires a well-integrated technological infrastructure. Essential
components include digital platforms, communication devices,
and remote monitoring technologies. Digital platforms form the
foundation of telemedicine services, ranging from basic data man-
agement systems to advanced platforms that incorporate Al for
predictive analytics. These platforms facilitate secure data collec-
tion and storage, seamless integration with clinical workflows,
communication between patients and providers, and the provi-
sion of analytics to support clinical decision-making [18]. Com-
munication devices are vital for patient engagement in telemedi-
cine, as they provide the primary means for remote interaction
[19]. For example, the smartphone—one of the most well-known
devices—is versatile, widely accessible, and serves as a key inter-
face for telemedicine applications [20]. Remote monitoring de-
vices enable health monitoring outside traditional clinical settings.
These devices include connected blood pressure monitors, wire-
less weight scales, pulse oximeters, activity trackers, multi-param-
eter monitoring systems, and implantable hemodynamic sensors
such as CardioMEMS [21].

For effective HF management, remote monitoring typically fo-
cuses on 3 key domains: risk factor monitoring, which tracks
changes in blood pressure, glucose levels, and weight; medication
adherence monitoring, which uses digital reminders and smart
pillboxes to ensure patients follow their prescribed regimens; and
symptom monitoring, which assesses clinical indicators such as

dyspnea, fatigue, and edema [22,23]. The integration of these

Table 2. Telemedicine types

technological components creates a comprehensive telemedicine
ecosystem that addresses the complex needs of HF patients
throughout their care journey. By leveraging digital platforms,
communication devices, and remote monitoring tools, telemedi-
cine can enhance HF management, improve patient outcomes,

and expand access to care (Tables 1,2).

Clinical evidence for telemedicine in HF
management

Reduced hospital readmissions and mortality rates

Remote monitoring systems have been shown to reduce hospi-
tal readmissions for HF patients. The TIM-HF?2 trial, published
in The Lancet in 2018, is one of the largest randomized studies of
telemedicine in HF to date, involving approximately 1,500 partici-
pants [24]. This study implemented a structured telemedicine
program that monitored body weight, blood pressure, heart rate,
ECG, oxygen saturation, and self-reported health status. The re-
sults demonstrated a significant reduction in both all-cause mor-

tality and HF-related hospitalizations in the intervention group

Table 1. Telemedicine components

Components Telehealth D Telemedicine

Digital platform

- Secure data collection and storage

- Clinical workflow integration

- Provider-patient communication support
- Analytics for decision-making

- Al for predictive capabilities
Communication device - Smartphones for application interface
- Primary remote interaction tools

- Patient engagement enablers

- Secure messaging capabilities

- Virtual visit technology

Remote monitoring technology - Risk factor monitoring

- Medicine adherence

- Symptom monitoring

Al, artificial intelligence.

Types Synchronous+

Asynchronous = Hybrid

Visits  Virtual visits: Direct physician-patient
interaction with immediate assessment and
treatment recommendations

Consult Virtual consults: Live video consultations
between physicians for immediate specialist
input on patient cases

eVisits: Patient-submitted health data and
symptoms reviewed by physicians with
delayed response and treatment plans

Remote monitoring: Continuous tracking of
vital signs and symptoms synchronously
through wearable devices with asynchronous
physician review

eConsults & second opinions: Medical data and Predictive analytics: Al-driven analysis of
images forwarded to specialists for expert
review and recommendations when available

patient data to identify deterioration patterns
and risk factors, enabling proactive
interventions

Al, artificial intelligence.
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compared to standard care (hazard ratio, 0.70; 95% confidence
interval [CI], 0.50-0.96; P=0.0281). Subgroup analyses from
this trial suggested particularly pronounced benefits among pa-
tients with diabetes mellitus as a comorbidity, underscoring the
potential value of telemedicine for HF patients with multiple
chronic conditions.

A comprehensive systematic review and meta-analysis exam-
ined the effectiveness of telemedicine, including home telemoni-
toring systems (hTMS), in HF management. This review ana-
lyzed 27 studies selected from an initial pool of 4,947 articles and
demonstrated significant reductions in all-cause mortality (pooled
odds ratio [OR], 0.65), cardiovascular mortality (OR, 0.68), and
HF-related hospitalizations (OR, 0.77), particularly among pa-
tients with heart failure with reduced ejection fraction (HFrEF)
[25]. Similarly, research on hTMS, which analyzed 65 non-inva-
sive and 27 invasive studies involving 36,549 HF patients, revealed
a 16% reduction in all-cause mortality, a 19% reduction in first HF
hospitalization, and a 15% reduction in total HF hospitalizations
[26]. These findings underscore that telemedicine plays a crucial

role in improving outcomes by enhancing disease management,
reducing hospital admissions, and lowering mortality rates in HF
patients.

Utilizing advancements in communication technology, social
networking service (SNS)-based emergency coordination has
demonstrated potential for improving care efficiency. By enabling
real-time communication among emergency cardiac care teams,
this approach facilitates targeted resource allocation and opti-
mized medication management. One study reported that imple-
menting an SNS (BAND) for emergency cardiac teams signifi-
cantly improved door-to-intervention times for patients with
ST-elevation myocardial infarction. This was achieved by allowing
emergency medical services to rapidly assess hospital availability,
determine percutaneous coronary intervention capability, and co-
ordinate patient transport in real time. The BAND enabled rapid
pre-hospital communication, early diagnostic sharing, and stream-
lined preparation before patient arrival, ultimately reducing treat-
ment delays and improving outcomes [27] (Fig. 1).

The door-to-device time was significantly shorter in the SNS
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Fig. 1. Telehealth in ST-elevation myocardial infarction using a social networking service (SNS) band to reduce the time for transfer.
Adapted from Park et al. [27] under the CC-BY-NC license. STEMI, ST-segment elevation myocardial infarction; EMS, emergency

medical service; PCl, percutaneous coronary intervention.
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(+) group compared to the SNS (-) group across all cases
(P<0.001) and during off-hours (P < 0.001), while no significant
difference was observed on weekdays (P=0.184) (Fig. 2A). Fur-
thermore, the first medical contact-to-device time was significant-
ly shorter in the SNS (+) group (P =0.031), indicating that SNS
utilization contributes to a more rapid treatment process (Fig.
2B).

In addition to non-invasive telemonitoring, implantable devices
such as the CardioMEMS HF system enable direct measurement
of pulmonary artery pressure. This approach facilitates earlier de-
tection of worsening HF compared to conventional monitoring
methods. By identifying clinical deterioration before the onset of
severe symptoms, these devices support timely intervention, opti-
mization of medical therapy, and more informed clinical deci-
sion-making. Collectively, these early responses can reduce hospi-
tal admissions and lead to significant cost savings in HF manage-
ment through telemedicine [28,29].

Improved medication adherence

Telemedicine significantly enhances medication adherence
through integrated features designed specifically for HF patients.
One key benefit is the optimization of guideline-directed medical
therapy (GDMT), which comprises evidence-based pharmaco-
logical treatments—such as angiotensin receptor blockers, be-
ta-blockers, mineralocorticoid receptor antagonists, and sodi-
um-glucose cotransporter-2 inhibitors—recommended by clini-
cal practice guidelines for HF management. Despite their proven

e Second door-to-device time
80

P<0.001 P=0.184 P<0.001

All Weekdays Off-hours

[ SNS(-)

benefits, GDMT is frequently underprescribed or administered at
suboptimal doses due to barriers such as physician inertia, con-
cerns about side effects, and inadequate follow-up [30,31]. Re-
search indicates that telemedicine can overcome these challenges.
In a randomized controlled trial involving 66 HF patients, those
in the remote monitoring intervention group showed significant
improvements in GDMT adherence compared to the standard
care group. At the 6-month follow-up, the intervention group
achieved a higher 4-GDMT score (64.6%) compared to 56.5% in
the standard care group, demonstrating a significant enhancement
in GDMT implementation. Although improvements in left ven-
tricular ejection fraction and B-type natriuretic peptide levels did
not reach statistical significance—Ilikely due to the limited sample
size—these findings support the potential of remote monitoring
to improve GDMT quality and clinical outcomes in patients with
HFEF [32].

Improved patient engagement

Telemedicine promotes patient engagement in HF manage-
ment through multiple mechanisms. Virtual consultations offer
opportunities for patient education and self-management sup-
port, allowing physicians to guide patients on symptom recogni-
tion, lifestyle modifications, and self-care strategies [33]. Struc-
tured symptom tracking using patient-reported outcome mea-
sures also helps patients become more aware of their condition
and actively participate in monitoring their health [34]. Virtual
cardiac rehabilitation programs further enhance engagement by

e FMC-to-device time

P=0.031
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30

0 -
All
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Fig. 2. Impact of social networking service (SNS) on time to revascularization. Reproduced from Park et al. [27] under the CC-BY-

NC license. FMC, first medical contact.
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providing home-based exercise sessions with remote monitoring,
virtual classes on nutrition and lifestyle modification, online sup-
port groups, and telehealth coaching sessions [35,36].

A multi-center study conducted across 7 South Korean hospi-
tals developed and tested an advanced telemedicine system incor-
porating Al-enhanced predictive algorithms [37]. This compre-
hensive platform included a patient smartphone application, con-
nected weight and blood pressure monitoring devices, and a pro-
vider dashboard with automated alerts. The smartphone applica-
tion allowed patients to track symptoms—including dyspnea, fa-
tigue, edema, and palpitations—using a structured scale, while
also logging vital signs such as blood pressure, heart rate, weight,
and body water. The system integrated Bluetooth-connected
monitoring devices to ensure automated, real-time data collection
(Fig. 3).

Additionally, Al-assisted dietary analysis enabled sodium intake
estimation via image recognition to support better dietary man-
agement. Beyond self-monitoring, the app provided personalized
feedback on medication adherence and symptom trends (Fig.
4A). A clinical decision support system continuously analyzed pa-
tient data to detect significant health changes, generating alerts
that prompted patients to assess their condition and seek medical
attention when necessary. Furthermore, educational resources on
HF management were available to improve patient knowledge

and self-care practices (Fig. 4B).

Physician-developed
monitoring rules and logic

Integrate
monitoring rule

° Telemonitoring system
I

Information stored to server directly

Directly give reminder and suggestion to the patient

In a randomized evaluation involving approximately 130 pa-
tients followed for 4 weeks, the intervention group demonstrat-
ed significant improvements in dyspnea symptom scores com-
pared to the control group. This evidence shows that technolo-
gy-enabled care can yield measurable clinical improvements
while simultaneously increasing patient engagement and em-
powering individuals to take a more active role in managing

their condition.

Challenges and barriers to telemedicine
implementation

Technological barriers and infrastructure

A fundamental challenge is the availability and reliability of
technology. Telemedicine depends on stable internet connections
and sufficient bandwidth, which may be lacking in rural areas or
low-resource settings. Patients in regions with poor connectivity
or those who cannot afford broadband may be unable to effective-
ly participate in video visits or continuous data transmission. Even
when connectivity is available, ensuring interoperability between
various devices and platforms is difficult [38]. In HF telemonitor-
ing programs, patients might use different brands of blood pres-
sure cuffs, weight scales, and wearables; integrating these diverse
data streams into a coherent platform for physicians is technically

complex [39]. Lack of standardization can result in systems that

Hypertension monitoring APl send
information to server

g Patient checking and
medial advice

Vital sign

Information monitor by system

Fig. 3. An advanced telemedicine system incorporating artificial intelligence (Al) for heart failure patients' home care. Reproduced
from Yoon et al. [37] under the CC-BY license. API, Application Programming Interface.
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Fig. 4. Telehealth in heart failure using an artificial intelligence (Al) platform. (A) How the Al platform appears on the smartphone
screen and (B) the provider dashboard and patient alert system. Reproduced from Yoon et al. [37] under the CC-BY license.

do not communicate effectively, leading to fragmented informa-
tion. Moreover, data security and privacy are major concerns.
Transmitting personal health information over networks raises
the risk of data breaches or unauthorized access, and both physi-
cians and patients may worry about the confidentiality of sensitive
medical information. While strict adherence to security protocols
(such as encryption, secure servers, and Health Insurance Porta-
bility and Accountability Act-compliant software) is essential, not

all telemedicine solutions meet these standards [40].

Regulatory and reimbursement issues

Health policy and reimbursement frameworks have not always
kept pace with telemedicine technology. Historically, many insur-
ance systems provided limited or no reimbursement for telemedi-
cine services, discouraging investment in virtual care. For exam-
ple, before 2020, Medicare in the United States only reimbursed
telehealth for patients in certain rural areas or specific circum-

stances, often at lower rates than in-person visits. Licensing re-

e-emj.org

quirements also posed challenges; a physician must typically be li-
censed in the state where the patient is located, complicating
cross-state telemedicine even over short distances [41]. This frag-
mentation meant that a patient seeking consultation from a re-
nowned HF specialist in another state via telemedicine could face
legal barriers unless the physician obtained multiple state licenses.
Malpractice coverage for telehealth was another uncertain area.
Although many of these regulatory constraints were relaxed
during the COVID-19 pandemic—Ieading to a significant uptick
in telemedicine use—it remains uncertain whether these favor-
able policies will persist long-term. If reimbursement reverts to
pre-pandemic models or cross-state licensing flexibility is with-
drawn, providers may scale back telehealth offerings. Uncertainty
in payment models is a barrier, and healthcare organizations may
hesitate to invest in telemedicine programs if financial sustainabil-
ity is unclear [42]. Additionally, telemedicine raises questions re-
garding interstate practice, liability laws across jurisdictions, and
even issues like the remote prescribing of controlled substances
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[43]. Policymakers and regulatory bodies are actively addressing
these issues, yet the absence of universally adopted telemedicine
guidelines and inconsistent policies across regions continues to
hinder widespread adoption. Continued advocacy is required to
ensure that providers are adequately compensated for telemedi-
cine services and that patients receive insurance coverage compa-

rable to in-person care.

Patient factors: digital literacy and trust

Telemedicine inherently requires patients to engage with digital
technology, introducing challenges related to patient capability
and access. Digital literacy—the ability to use devices and navi-
gate digital interfaces—varies widely among patient populations
[44]. Older patients, who comprise a large proportion of those
with HF, may be less familiar with smartphones, computers, or
even basic cell phone functions. Additionally, some patients may
experience cognitive impairments or visual/hearing deficits that
complicate the use of telehealth apps. Socioeconomic factors also
play a role; patients with lower incomes or education levels may
lack access to appropriate devices or struggle with the usability of
health-related applications. Consequently, vulnerable populations
risk being excluded from the benefits of telemedicine, potentially
exacerbating existing health disparities—a phenomenon often re-
ferred to as the digital divide. Another barrier is trust and personal
preference. Some patients are skeptical of remote care, feeling that
virtual visits are not as thorough as in-person consultations [45].
Concerns may include discomfort discussing sensitive issues via
video or fears that clinical details may be overlooked. Establishing
trust in telemedicine requires assuring patients that their needs
will be fully addressed and emphasizing that remote care comple-
ments, rather than replaces, face-to-face interactions when clini-
cally appropriate.

Physician factors: workflow challenges

Integrating telemedicine into HF management presents signifi-
cant workflow challenges for physicians. They must adapt to vid-
eo visit platforms, manage electronic patient communications,
and interpret continuous remote monitoring data—often leading
to “alert fatigue” when numerous patients transmit daily readings.
In addition, many physicians require training in virtual examina-
tion techniques and must overcome initial resistance to this mo-
dality, which some feel lacks the personal connection of tradition-
al care. These challenges are often mitigated through the use of
smart alert algorithms and, in some cases, by deploying dedicated
telemonitoring personnel—resources that may not be readily
available in all clinical settings [46]. Various factors impede access
to healthcare, each contributing to the complex landscape of

e-emj.org

healthcare accessibility [47] (Fig. 5).

Future perspectives and recommendations

Standardization of telemedicine protocols and guidelines
A key recommendation is the development of standardized
guidelines and policies for telemedicine in HF. Professional soci-
eties and public health authorities are already working toward this
goal. The American Heart Association recently published a scien-
tific statement outlining best practices for telehealth in cardiovas-
cular and stroke care [48]. Such guidelines provide a structured
framework for determining when and how to use telemedicine,
along with clearly defined standards for quality, safety, privacy,
and data security, as well as metrics for evaluating outcomes. Reg-
ulators are encouraged to harmonize policies across regions—for
example, by simplifying licensure for telemedicine across state or
national borders—to facilitate access to expert care regardless of
patient location. Furthermore, integrating telemedicine documen-
tation and data into existing health information systems is crucial
for continuity of care. Initiatives such as creating standardized
telehealth visit codes and telemonitoring data fields in electronic
health records can help make telemedicine a seamless part of clin-
ical workflows. In addition, reimbursement models should be for-

malized to ensure permanent coverage of telehealth services at

High health
care costs

Healthcare
staffing
shortages

Transportation
barriers

Challenges
in achieving
healthcare
accessibility

Limited
appointment

Implicit bias

|and health care
avoidance

nfrastructure
and access
barriers in
elemedicine

Fig. 5. Various factors impeding access to healthcare, each
contributing to the complex landscape of healthcare accessibility.
Adapted from Anawade et al. [47] under the CC-BY license.
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Standardization of telemedicine protocols

and guidelines

® Development of standardized guidelines
® Integration with health records

® Regulatory and reimbursement policies

Hybrid care models

Patient-centered technology development
o User-friendly interfaces & accessibility

e Digital literacy & patient education

® Equity in telemedicine access

e Balanced in-person & remote care
® Improved follow-up and monitoring
® Optimized healthcare resource use

Fig. 6. Future perspectives and recommendations for telemedicine in heart failure (Drawn by the author).

parity with in-person care, particularly given their demonstrated

clinical efficacy.

Patient-centered technology development

A critical future focus for telemedicine is to improve accessibili-
ty and acceptability across diverse patient populations. This effort
requires involving patients in telehealth system design, developing
user-friendly interfaces, and providing educational resources such
as tutorial videos, helplines, and peer mentoring to improve digital
literacy. To address equity concerns, healthcare systems should
consider device lending programs and internet access support for
underserved communities, while also implementing culturally
sensitive adaptations in language and health education. Rather
than adopting a one-size-fits-all approach, providers should assess
individual circumstances and preferences—offering high-tech
monitoring for tech-savvy patients while maintaining low-tech
options like phone calls for others. Continuous collection of pa-
tient experience data will help refine these services, ensuring that
telemedicine’s benefits extend to all populations, including those
in remote or historically underserved communities, and ultimate-

ly preventing digital disparities in HF care outcomes [49].

Hybrid care models

Experts recommend adopting hybrid models that blend in-per-
son and remote care rather than treating telemedicine as a com-
plete replacement for traditional approaches. For HF patients, this
means scheduling in-person visits for critical moments, such as
initial diagnosis or when detailed physical examinations are neces-
sary, while using telemedicine for routine monitoring and fol-

low-ups. This balanced approach can increase healthcare capacity

e-emj.org

by allowing physicians to manage larger patient panels while pro-
viding more frequent touchpoints without overwhelming clinic
schedules. Telemedicine can also enhance after-hours support,
potentially preventing emergency department visits through re-
mote assessment and medication adjustments, thereby reducing

acute care burdens on healthcare providers (Fig. 6).

Conclusion

HF requires continuous management and is associated with
high mortality, making telehealth an essential tool for effective
care. This review has examined substantial evidence supporting
telemedicine’s effectiveness in improving clinical outcomes, opti-
mizing medication therapy, and providing personalized care. De-
spite its effectiveness and growing implementation, significant
challenges remain and must be addressed to realize telemedicine’s
full potential. When thoughtfully implemented with attention to
evidence and integrated with existing care systems, telemedicine
has the potential to significantly improve the quality of HF man-

agement.
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