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Abstract

Background: Heart failure is one of the world’s most frequently diagnosed cardiovascular diseases. An important element of
heart failure management is cardiac rehabilitation, the goal of which is to improve patients’ recovery, functional capacity,
psychosocial well-being, and health-related quality of life. Patients in cardiac rehabilitation may lack sufficient motivation or
may feel that the rehabilitation process does not meet their individual needs. One solution to these challenges is the use of
telerehabilitation. Although telerehabilitation has been available for several years, it has only recently begun to be utilized in
heart failure studies. Especially within the past 5 years, we now have several studies focusing on the effectiveness of
telerehabilitation for heart failure management, all with varying results. Based on a review of these studies, this paper offers an
assessment of the effectiveness of telerehabilitation as applied to heart failure management.

Objective: The aim of this scoping review was to assess the effects of telerehabilitation in the management of heart failure by
systematically reviewing the available scientific literature within the period from January 1, 2015, to December 31, 2020.

Methods: The literature search was carried out using PubMed and EMBASE. After duplicates were removed, 77 articles were
screened and 12 articles were subsequently reviewed. The review followed the PRISMA-ScR (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses for scoping reviews) guidelines. As measures of the effectiveness of telerehabilitation,
the following outcomes were used: patients’ quality of life, physical capacity, depression or anxiety, and adherence to the
intervention.

Results: A total of 12 articles were included in this review. In reviewing the effects of telerehabilitation for patients with heart
failure, it was found that 4 out of 6 randomized controlled trials (RCTs), a single prospective study, and 4 out of 5 reviews reported
increased quality of life for patients. For physical capacity, 4 RCTs and 3 systematic reviews revealed increased physical capacity.
Depression or depressive symptoms were reported as being reduced in 1 of the 6 RCTs and in 2 of the 5 reviews. Anxiety or
anxiety-related symptoms were reported as reduced in only 1 review. High adherence to the telerehabilitation program was
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reported in 4 RCTs and 4 reviews. It should be mentioned that some of the reviewed articles described the same studies although
they employed different outcome measures.

Conclusions: It was found that there is a tendency toward improvement in patients’ quality of life and physical capacity when
telerehabilitation was used in heart failure management. The outcome measures of depression, anxiety, and adherence to the
intervention were found to be positive. Additional research is needed to determine more precise and robust effects of
telerehabilitation.

(JMIR Rehabil Assist Technol 2021;8(4):e29714) doi: 10.2196/29714

KEYWORDS

heart failure; telerehabilitation; quality of life; physical capacity; depression; anxiety; telehealth; rehabilitation; cardiac rehabilitation;
cardiovascular disease; CVD; mental health; adherence; quality of life; physical capacity

Introduction

Heart failure (HF) is one of the world’s most frequently
diagnosed cardiovascular diseases [1]. It is estimated that
throughout the world, more than 37 million people have been
diagnosed with HF [1]. HF is highly prevalent, and it is predicted
that the prevalence will increase in the future and will therefore
be a growing burden on the health sector [2]. Cardiac
rehabilitation is an important part of HF management, as it aims
to improve patients’ recovery and enhance their functional
capacity, psychosocial well-being, and health-related quality of
life (QoL). Cardiac rehabilitation focuses on weight control,
psychosocial coping, disease management, and improving both
physical activity and diet management [3]. Cardiac rehabilitation
has often been conducted in a rehabilitation facility, which can
be a challenge when patients have limited means of
transportation. Patients in cardiac rehabilitation may also lack
motivation, especially if they feel that the rehabilitation process
is not adequately tailored to their needs [3,4]. A strategy for
managing these challenges is the use of telerehabilitation.
Telerehabilitation is defined as the delivery of rehabilitation
services via information and communication technologies and
generally takes place in the patient’s home [4-6].

A review from 2015 assessed whether telerehabilitation was
effective for improving physical or functional outcomes in
patients with cardiopulmonary diseases [7]. This review found
only 4 studies carried out between 2000 and 2012 that had
utilized telerehabilitation to manage HF [8-11]. The use of
telerehabilitation for assisting patients with HF has thus been
available for several years. However, it was not used as a part
of rehabilitation for HF management among patients in many

studies until a few years ago. In recent years, evidence assessing
the effectiveness of telerehabilitation and HF management has
grown, showing varying results. Nevertheless, there remains a
lack of reviews on the general effectiveness of telerehabilitation
for HF management. The aim of this review was to investigate
the effects of telerehabilitation in the management of HF by
systematically reviewing the most recent, available scientific
literature from the 6-year period from January 1, 2015, to
December 31, 2020.

Methods

Search Strategy
A research protocol for reviewing the available literature was
designed. The protocol included inclusion and exclusion criteria,
type of studies, identification of telerehabilitation technologies,
intervention duration, and outcome measurements. We
conducted a literature search of randomized controlled trials
(RCTs), prospective intervention studies, reviews, and
meta-analyses, all of which aimed to examine the effectiveness
of telerehabilitation on patients with HF. Inclusion and exclusion
criteria are summarized in Textbox 1. The literature search was
performed using the PubMed and Excerpta Medica (EMBASE)
databases, as these two databases were thought to contain many
telerehabilitation studies. In searching through the two databases,
the following search words were used in combinations: “heart
failure,” “HF,” “telecardiology,” and “telerehabilitation.” MeSH
(Medical Subject Headings) terms were used, where possible,
on PubMed, and Emtree terms were used, where possible, on
EMBASE. The literature search was limited to the time frame
January 1, 2015, to December 31, 2020. Multimedia Appendix
1 provides the protocol with the full search strategy.
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Textbox 1. Inclusion and exclusion criteria for the search.

Inclusion criteria

• A home telerehabilitation program for patients with heart failure (HF)

• A comparative study with telerehabilitation and traditional home care or other approaches

• Participants who are older than 18 years

• At least one of the following outcome measures were reported to have been used: quality of life, physical capacity, depression or anxiety, or
adherence to the intervention

• Randomized controlled trials, prospective intervention studies, reviews, and meta-analyses published in the preceding 6 years (January 1, 2015,
to December 31, 2020)

Exclusion criteria

• Languages other than English

• Studies where results from patients with chronic diseases other than HF are not reported separately from the results pertaining to patients with
HF

• Protocols

• Only abstracts

Outcome Measures
In assessing the effectiveness of telerehabilitation, the various
studies used a range of outcome measures. The most common
effect measures in HF and telerehabilitation are QoL, physical
capacity, depression or anxiety, and adherence to the
intervention [2]. Therefore, our review used these four outcomes
as well.

Screening
The review has followed the PRISMA-ScR (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses for scoping
reviews) guidelines [12]. First, 2 authors (CSS and NCH)

independently performed the literature retrieval. Then, 2 authors
(CSS and NCH) independently screened the abstracts identified
during the search. Based on the screening of the titles and
content of the abstract, each article was assessed as to whether
it fulfilled the inclusion or exclusion criteria. Articles that were
deemed relevant and met the inclusion criteria were selected
for inclusion in our study. Disagreements between the 2
reviewers were resolved by discussion until consensus was
reached. The initial systematic literature search resulted in 110
articles on HF. The final selection of relevant articles comprised
12 articles on HF and telerehabilitation [7,13-23]. Figure 1
outlines the screening process.

Figure 1. Flow diagram of the screening and selection process of articles.
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Data Extraction
The following information was collected from all included
studies: references, design of the study, sample size, severity
of HF (reported per the New York Heart Association Functional
Classification), intervention type, technology, duration of
intervention and follow-up, health care utilization, outcomes
(QoL, physical capacity, depression or anxiety, adherence to
the intervention), and questionnaires or tests used to measure
QoL, physical capacity, and depression or anxiety.

Synthesis of Results
The synthesis of the review was performed in 3 steps:

1. For HF and telerehabilitation, an overview of the main
results of the studies that are relevant to this review were
presented in a tabular format.

2. Only significant results were reported in the overviews.
Hence, we did not report tendencies.

3. A summary of HF and telerehabilitation within the time
frame 2015-2020 was presented in a tabular format.

Results

HF and Telerehabilitation
For HF, a total of 6 RCTs [13,15,17,20,22,23], 1 prospective
study [16], and 5 reviews [7,14,18,19,21] were included. The
sample size in the RCTs varied from 17 to 850 patients with
HF. The telerehabilitation interventions described in the studies
varied from 8 weeks to 5 months, and follow-up periods varied
from 12 weeks to 16 months. The technologies discussed in the
studies were educational interventions, telephone monitoring,

exercise programs, teleconsultations, video-based consultations,
mobile phones, and forwarding technologies.

Study Selection, Characteristics, and Outcomes
Table 1 provides an overview of the studies on telerehabilitation
and HF published in the 2015-2020 period. The outcome
measures were QoL, physical capacity, depression or anxiety,
and adherence to the intervention, and these are presented in
Table 2. The boxes containing the abbreviation “N/A” (not
applicable) indicate that the parameter was evaluated in the
specific study but that the result of the evaluated parameter was
not significant. An arrow indicates that the result of the specific
outcome measure was significantly different, which could either
be upward, meaning that the outcome measure was increased
during the intervention, or downward, meaning that the outcome
measure was decreased. The arrow is followed by either “the
intervention group” or “in both groups,” which indicates the
group(s) to which the study results relates. Furthermore, if the
questionnaires or tests used to measure the outcome measures
were reported in the study, the results of the outcomes are
followed by the name of the questionnaires or tests in brackets.
For the review articles, the number of studies showing
significant results of the specific outcome are listed in brackets.
The control group category refers to patients with HF receiving
conventional rehabilitation care, where some received education
with no exercise and others received center-based rehabilitation
with exercise. The outcome adherence is reported in Table 2 as
reported in the studies. “Adherence” refers to the degree to
which participants in the study follow the intervention assigned
to them; thus, high adherence or a high percentage of adherents
refers to those participants showing behavior that corresponds
with the intervention.
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Table 1. Overview and characteristics of studies on telerehabilitation and heart failure (HF).

Duration of inter-
vention and fol-
low-up

TechnologyInterventionSeverity of HF (NY-

HAa Functional
Classification)

Type of study
and sample size

CountryReference

—Phone calls, videoconferenc-

ing, ECGd recorder with
transmission

Home-based telerehabili-
tation; telemanagement
and home-based
telesurveillance, remote

—cExpert reviewItalyBrunetti et al

[18]b

patient monitoring;
home-based nurse telem-
anagement by telephone
and interactive teleconsul-
tation; interactive
telecommunication; coop-
eration between general
practitioners and a tele-
monitoring HF clinic

—Smartphone with apps, digi-
tal weight scale, automatic

Mobile health home-
based telerehabilitation

II, III, and IVSystematic re-
view (4 HF stud-
ies)

AustraliaHamilton et al
[14]

blood pressure monitor, and
ECG recorder; all transmit-
ted via Bluetooth

8-36 weeks of in-
tervention and

Telephone communication,
ECG recorder

Home-based telerehabili-
tation

—Systematic re-
view (4 HF

RCTse)

AustraliaHwang et al
[7]

follow-up from
none to 1 year

12 weeks and fol-
low-up after 12
weeks

Computer, video conferenc-
ing program, electronic slide
presentations with education-
al topics, telephone contact,

Group home-based telere-
habilitation with real-
time online video confer-
encing exercise and edu-
cation

I, II, and IIIRCT (N=53; inter-
vention group,
n=24; control
group, n=29)

AustraliaHwang et al
[23]

automatic sphygmomanome-
ter, finger pulse oximeter

30 daysTelephone communication
and consultations, pedome-

Home-based telerehabili-
tation, and outpatient-

IVProspective inter-
vention study

JapanNakayama et
al [16]

ter, educational rehabilita-based telerehabilitation(N=236; home-
tion DVD with exercises,
blood pressure, weight scale

with telephone consulta-
tions

based interven-
tion group, n=30;
outpatient-based
intervention
group, n=69;
control group,
n=137)

8 weeks and fol-
low-up after 4
months

Text-based, audio, or video
conversations regarding fol-
low-up; computer; and a
home-based platform

Home-based telerehabili-
tation with a telehealth
exercise training program

I, II, and IIIRCT (N=98; inter-
vention group,
n=49; control
group, n=49)

ChinaPeng et al [15]

(WeChat) for communicat-
ing with nurses

8 weeksECG recorder (EHO-MINI
device), blood pressure

Home-based telemoni-
tored walking training

II and IIIRCT (N=111; in-
tervention group,
n=77; control
group, n=34)

PolandPiotrowicz et
al [13]

monitor, weight scale; all
data were transmitted via a
mobile phone to the monitor-
ing center

8 weeksECG recorder (EHO-MINI
device); transmitted via a

Home-based telemoni-
tored walking training

II and IIIRCT (N=131; in-
tervention group,
n=77; control
group, n=75)

PolandPiotrowicz et
al [20]

mobile phone to the monitor-
ing center
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Duration of inter-
vention and fol-
low-up

TechnologyInterventionSeverity of HF (NY-

HAa Functional
Classification)

Type of study
and sample size

CountryReference

—Telephone communication
or transmission of data via
telephone, ECG recorder,
blood pressure monitor,
weight scale, saturation,
respiration, cardiovascular
implantable electronic de-
vice, hemodynamic im-
plantable electronic devices

Home-based telerehabili-
tation

—Review (6 HF
studies)

PolandPiotrowicz et

al [21]b

8 weeksECG recorder (EHO-MINI
device), blood pressure
monitor, weight scale; all
data were transmitted via a
mobile phone to the monitor-
ing center

Home-based telemoni-
tored walking training

II and IIIRCT (N=111; in-
tervention group,
n=77; control
group, n=34)

PolandPiotrowicz et
al [17]

—Telesupervised exercise
training

Home-based telerehabili-
tation

II and IIIExpert review (5
studies)

PolandPiotrowicz
[19]

9 weeks and fol-
low-up over a pe-
riod of 14-16
months

ECG recorder (EHO-MINI
device), blood pressure
monitor, weight scale; all
data were transmitted via a
mobile phone to the monitor-
ing center

Hybrid home-based tel-
erehabilitation with re-
mote monitoring of train-
ing at patients’ homes

I, II, and IIIRCT (N=850; in-
tervention group,
n=425; control
group, n=425)

PolandPiotrowicz et
al [22]

aNYHA: New York Heart Association.
bResults pertaining to patients with heart failure were difficult to distinguish from those of patients with other cardiac diseases.
cParameter not evaluated.
dECG: echocardiogram.
eRCT: randomized controlled trial.
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Table 2. Overview of outcomes of studies on telerehabilitation and heart failure.

Adherence to the interventionDepression or anxietyPhysical capacityQuality of lifeReference

——b↑ (1 study)↑ (1 study)Brunetti et al [18]a

High adherence in all studies in-
cluded; reported as 94% and 95%
in 2 of the studies

——↑ (SF-36c, 1 study)Hamilton et al [14]

Higher adherence in telerehabili-
tation than center-based exercise
(2 studies)

—↑ (6MWTd, 1 study) in the interven-
tion group

↑ (3 studies)Hwang et al [7]

71% adherence in the interven-
tion group

—N/A f (6MWT, 10MWTg)↑ (EQ-5De) in both
groups

Hwang et al [23]

———↑ (EQ-5D) in the inter-
vention group

Nakayama et al [16]

—N/A (HADSi) for both de-
pression and anxiety

↑ (6MWT) in the intervention group↑ (MLHFQh) in the in-
tervention group

Peng et al [15]

94.7% adherence in the interven-
tion group

—↑ (peak oxygen consumption [VO2],
6MWT) in the intervention group

↑ (SF-36) in the inter-
vention group

Piotrowicz et al [13]

——↑ (physical capacity subscale in SF-
36) in both groups

↑ (SF-36) in both
groups

Piotrowicz et al [20]

Higher adherence to telerehabili-
tation than usual care

↓ depression (1 study) and
↓ anxiety (1 study)

↑ (2 studies)↑ (2 studies)Piotrowicz et al [21]a

—↓ (BDIj) depression in
both groups

↑ (cardiopulmonary exercise test
peak VO2) in the intervention group

—Piotrowicz et al [17]

High adherence in the interven-

tion group (2 RCTsk)

↓ depression (1 study)↑ (3 studies)↑ in both groupsPiotrowicz [19]

88.4% adherence in the interven-
tion group

—N/A (6MWT, cardiopulmonary ex-
ercise test, peak oxygen consump-
tion peak VO2); significant differ-
ences were reported only between
groups and not internally within
groups

N/A (SF-36); signifi-
cant differences were
reported only between
groups and not internal-
ly within groups

Piotrowicz et al [22]

aResults pertaining to patients with heart failure patients were difficult to distinguish from those of patients with other cardiac diseases.
bParameter not evaluated.
cSF-36: 36-Item Short Form Survey.
d6MWT: 6-minute walk test.
eEQ-5D: European Quality of Life–5 Dimensions.
fN/A: not applicable.
g10MWT: 10-minute walk test.
hMLHFQ: Minnesota “Living with Heart Failure” Questionnaire.
iHADS: Hospital Anxiety and Depression Scale.
jBDI: Beck Depression Inventory.
kRCT: randomized controlled trial.

Synthesis of Studies on HF and Telerehabilitation
The studies on the use of telerehabilitation for patients with HF
indicated that 4 out of 6 RCTs, 1 prospective study, and 4 out
of 5 reviews reported an increase in QoL (Table 3). In terms of
physical capacity, 4 RCTs and 3 systematic reviews reported
increased physical capacity. Depression or depressive symptoms

were reported as reduced in 1 RCT and 2 reviews. Anxiety or
anxiety-related symptoms were reported as reduced in 1 of 6
reviews. High adherence to the telerehabilitation program was
reported in 4 RCTs and 4 reviews. It should be noted that some
of the reported articles described the same studies but presented
different outcome measures.
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Table 3. Synthesis of studies on heart failure and telerehabilitation, 2015-2020.

Adherence to the interventionDepression or anxietyPhysical capacityQuality of lifeStudy type

High (4 studies)↓ depression (1 study)↑ (4 studies)↑ (4 studies)Randomized controlled trial (n=6)

———a↑ (1 study)Prospective study (n=1)

High (4 studies)↓ depression (2 studies) and
↓ anxiety (1 study)

↑ (3 studies)↑ (4 studies)Review (n=5)

aParameter not evaluated.

Discussion

Principal Findings
The aim of this study was to investigate the effects of
telerehabilitation on the management of HF by reviewing the
available scientific literature within the period from January 1,
2015, to December 31, 2020. This review was based on the
following outcomes: QoL, physical capacity, depression or
anxiety, and adherence to the telerehabilitation intervention.
Overall, it was found that telerehabilitation had a positive
influence on the outcome measures. The 12 articles reviewed
here showed wide variation in terms of the numbers of patients
included, the duration of the intervention, the duration and
absence of a follow-up period, the outcome measurements, and
the technologies used.

Telerehabilitation interventions for patients with HF showed
that patients who participated in telerehabilitation programs
improved their QoL compared to those in conventional
rehabilitation programs [7,13-18,20,21,23]. However, 2 RCTs
showed a significant improvement in QoL both in the
telerehabilitation and the control groups [20,23]. Furthermore,
1 study did not show an improvement in QoL internally in the
groups; however, a significant difference in QoL between the
groups was seen, with QoL being highest in the telerehabilitation
group compared to the control group [22]. These results indicate
that in most cases, telerehabilitation helped increase QoL in
patients with HF compared to conventional care.

Increased physical capacity was seen in 7 out of the 10 studies
that reported this outcome [13,15,17-21]. Physical capacity was
measured by using a variety of outcomes in the identified
studies, but most studies employed the 6-minute walking test
for assessing the effectiveness of telerehabilitation. However,
physical capacity or physical activity can be measured by other
methods. In a RCT with patients with HF enrolled in a
telerehabilitation program, Gade et al [24], whose study was
not included in this review, measured physical activity using a
Fitbit step counter for 1 year. The study found no increase in
the number of steps. However, a significant correlation was
found between the increased number of steps and the reduction
in the ejection fraction. Furthermore, it was found that a step
counter can be a useful tool to help patients monitor their own
physical activity [24]. These findings suggest that measurement
of patients’ physical activity can be carried out using
technologies such as a step counter instead of tests.

All the included studies in our review used home-based
telerehabilitation as their intervention. However, there were
variations in the way the patients were approached, where some

were group-based and others were individually based. Only 1
out of 12 studies were group-based [23], thereby indicating that
the home-based intervention is most commonly used as a
single-based intervention. Many of these studies used the same
types of technologies, such as cell phones, which was seen in
8 of the included studies [7,14,16-18,20-22]. Other types of
technologies used were different types of ECG recorders, blood
pressure meter, weight scale, saturation device, respirometer
video, oximeter sphygmomanometer, computer, and others
(Table 1) [7,13-23]. However, other studies on telerehabilitation
use among patients with HF and patients with other cardiac
disorders utilized technologies such as pedometers, sleep
sensors, tablets, online portals, and apps [24-26]. This suggests
that other studies will employ additional, more advanced, and
newer technologies than the ones mentioned in this review, such
as wearables. The implication is that future research will need
to focus on the potential of these technologies as part of a
telerehabilitation regime for patients with HF.

Depression was used as an outcome measure in only 4 of the
12 studies [15,17,19,21]. Three of these 4 studies showed a
significant decrease in depression with telerehabilitation use
among patients with HF [17,19,21]. Only 2 of the 4 studies had
anxiety as an outcome measure [15,21]. Piotrowicz et al [21]
found a decrease in both anxiety and depression when using
telerehabilitation. Peng et al [15] investigated the effects of
home-based telehealth exercise training on both depression and
anxiety. However, the results proved to be not significant,
thereby indicating that the home-based telehealth exercise
program in this study did not produce any significant
improvement in either of the two outcome measures [15]. Other
studies reported similar results in patients with cardiac disorders,
thus showing that telerehabilitation can have positive effects
on depression and anxiety outcome measures [26-28].

Patients’ adherence to the interventions was measured in 7 of
the studies included, and all 7 reported high adherence to the
telerehabilitation intervention [7,13,14,19,21-23]. Furthermore,
in most of the studies, adherence was reported to be higher in
the telerehabilitation group compared to the standard care group.
Studies reported adherence using different measures like
self-reported activity, daily phone contacts, number of exercises
per week, or number of rehabilitation sessions attended. As
telerehabilitation is often home-based, there may be uncertainty
regarding the degree to which patients actually adhere to the
program. Daily phone contacts with patients, which was the
measure used in 2 studies [13,22], ensured a more stable
monitoring of adherence; however, phoning patients every day
requires considerable resources. Another, less labor-intensive
method of monitoring adherence to a program could be the use
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of a pedometer, as the patient would be able to monitor their
physical activity without any subjective reporting, assuming
that the results are then accurately transmitted.

Telerehabilitation is still a developing feature in the management
of HF. There is a growing body of literature on the effect of
telerehabilitation compared to conventional care in both patients
with HF as well as other diseases [6]. This is especially relevant
now since the COVID-19 pandemic has drawn attention to and
accelerated the use of telerehabilitation, due to restrictions on
the use of physical therapy sessions in many countries.
Therefore, it is likely that the use of telerehabilitation will
become more integrated into clinical practice in the future, as
the pandemic has stimulated the use of new approaches for
rehabilitation for patients with chronic diseases [29]. This
scoping review has been conducted in order to examine to what
extent telerehabilitation has been implemented for patients with
HF and to document the impact of telerehabilitation for patients
with HF in terms of QoL, physical capacity, depression, anxiety,
and intervention adherence. The evidence from our review
indicates that future research within telerehabilitation for patients
with HF should focus on larger-scale clinical trials, longer
duration of interventions and follow-up periods, and patients’
adherence to telerehabilitation interventions.

Limitations
As telerehabilitation is still a relatively new approach to cardiac
rehabilitation, studies of the use of telerehabilitation for patients
with HF are often not comparable. There is still no consensus
on optimal outcomes, which makes it a challenge to compare
studies since outcomes are measured differently. Furthermore,
reviews often focus on cardiac telerehabilitation concerned with
various cardiac diseases, which again makes it a challenge in
distinguishing HF results from other cardiac diseases in reviews.

The studies reviewed here did not focus extensively on patient
education. Instead, their focus was on physical tests. However,
we are aware of telerehabilitation programs where patient
education is part of the program [25].

Conclusion
The review has shown that the effect of telerehabilitation in
patients with HF is still relatively new. Our review indicates a
relative consensus that use of telerehabilitation for patients with
HF helps improve patients’ QoL and their physical capacity.
The outcome measures of depression and anxiety were found
to be reduced as well. Moreover, high adherence to
telerehabilitation interventions was found in most of the studies.
However, there is still no consensus on how and which outcomes
should be measured within telerehabilitation. Therefore,
additional research is needed to determine more precise and
robust effects of using telerehabilitation for patients with HF.
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