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Aim: Center-based cardiac rehabilitation (CBCR) is a cornerstone of secondary prevention, yet participation remains limited due to 
access constraints and adherence barriers. Home-based cardiac rehabilitation (HBCR) has evolved from conventional telephone- and 
logbook-supported programs to technology-assisted telerehabilitation. However, the extent to which specific delivery models translate 
into clinical and patient-centered benefits remains unclear.
Purpose: To compare HBCR and CBCR delivery models and outcomes, and to evaluate whether variation in HBCR delivery 
approaches is associated with differences in functional capacity, adherence, quality of life, and cardiovascular risk factors.
Patients and Methods: A PRISMA 2020-guided systematic review of randomized controlled trials compared HBCR with Phase II/ 
III CBCR. Risk of bias was assessed using RoB 2. Outcomes were synthesized narratively, and random-effects meta-analyses (inverse- 
variance) were conducted where data were sufficiently comparable for VO2peak, 6-minute walk distance (6MWD), and adherence.
Results: Fourteen trials (2002–2023), including 1,085 participants (22–242 per study), were included. HBCR delivery clustered into 
traditional programs (exercise prescription with telephone/logbook follow-up) and technology-assisted models (web/app platforms, 
wearable monitoring, and/or video-supported supervision). Overall risk of bias was low in six trials, some concerns in seven, and high 
in one; concerns were most commonly related to randomization, while outcome measurement was consistently low risk. Meta-analysis 
favored HBCR for VO2peak at follow-up (MD 0.68 mL·kg−1·min−1, 95% CI 0.06–1.29; I2=4%), whereas 6MWD showed no between- 
setting difference (MD −6.77 m, 95% CI −55.06 to 41.52; I2=61%). Adherence modestly favored HBCR (MD 3.24 sessions, 95% CI 
−0.10 to 6.58; I2=70%). HRQoL and cardiovascular risk factors were generally comparable.
Conclusion: HBCR yields outcomes comparable to CBCR, with small advantages in VO2peak and adherence, supporting the 
scalability of HBCR, particularly technology-assisted models, to expand rehabilitation access and uptake.
Keywords: cardiac rehabilitation, center-based CR, delivery models, home-based CR, telerehabilitation

Introduction
Improving access to effective cardiac rehabilitation directly advances good health and well-being by strengthening 
prevention and management, and by reducing mortality from Cardiovascular disease (CVD). CVD remains the leading 
cause of death and disability worldwide, accounting for nearly 20 million deaths annually.1 Exercise-based cardiac 
rehabilitation (CR) is a cornerstone of secondary prevention and improves survival, functional capacity, and quality of 
life.2,3 Current guidelines recommend CR for a broad range of eligible patients, including those following acute coronary 
syndrome or myocardial infarction, after percutaneous coronary intervention or coronary artery bypass grafting, and for 
selected heart failure populations.4 Clinically, CR is delivered across phased care (Phase I inpatient, Phase II early 
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outpatient/supervised, and Phase III/IV long-term maintenance), and incorporates core components such as structured 
exercise training, patient education, cardiovascular risk factor management, psychosocial support, and long-term lifestyle 
counseling.4,5 However, participation in traditional center-based CR (CBCR) remains low, with only 20–30% of eligible 
patients enrolling.6 Barriers are multifactorial and include access and system constraints (distance, facility availability, 
costs/coverage), as well as patient-level factors such as comorbidities, competing responsibilities, and psychosocial 
concerns.7,8 These barriers contribute to suboptimal engagement and may compromise clinical outcomes.4

Home-based cardiac rehabilitation (HBCR) has emerged as an alternative that offers greater flexibility and may 
reduce logistical burden while supporting family involvement, features that can facilitate adherence and sustained 
behavior change. Prior systematic reviews generally report comparable outcomes between HBCR and CBCR for exercise 
capacity and cardiovascular risk factors,9,10 and telerehabilitation-based CR appears safe and effective in improving 
cardiorespiratory fitness compared with usual care or CBCR.11–14 Nonetheless, many reviews pool heterogeneous HBCR 
delivery models and comparators and often prioritize composite outcomes (eg, mortality or rehospitalization), limiting 
inference regarding which delivery approaches best support functional capacity and patient-centered outcomes.10,15,16 In 
addition, variability in exercise dose, program duration, and reporting of intervention components hinders translation into 
scalable program design.17,18

Importantly, HBCR also faces engagement challenges, including low self-motivation and concerns about exercising 
without direct supervision.19 This has driven the adoption of technology-assisted delivery (eg, mobile apps, remote 
monitoring, and structured telecoaching) to enhance feedback, safety, and adherence.11,20,21 Thus, HBCR with 
a telehealth approach appears to be an innovative rehabilitation model that is feasible and effective compared to 
conventional CR in hospitals.11,14,20 However, it remains unclear whether different HBCR delivery models, traditional 
(eg, logbooks and telephone follow-up) versus technology-assisted (eg, apps or real-time telemonitoring), produce 
different effects on functional capacity and patient-centered outcomes.21 Therefore, this systematic review aimed to 
(1) compare HBCR versus CBCR on functional capacity, adherence, quality of life, and cardiovascular risk factors, and 
(2) evaluate whether HBCR delivery models influence these outcomes, to inform clinically effective and acceptable CR 
program design in home-based and digital care settings.

Materials and Methods
Study Design
This study followed the PRISMA 2020 guidelines for reporting systematic reviews.22 The comprehensive study protocol 
has been registered on the PROSPERO platform (registration number: CRD420251059819).

Search Strategy
Electronic databases, including PubMed, Cochrane Central Register of Controlled Trials (CENTRAL), and Scopus, were 
used to identify primary studies in any language. Data retrieval from the databases during June–August 2025 (strategy 
provided in Supplementary material, Table S1). In the article search process, we used three general concepts to identify 
medical subject headings (MeSH): “home-based therapy”, “center-based”, and “cardiac rehabilitation”. All keywords 
used the Boolean operator OR to identify the same concept, and AND to link concepts. Three reviewers (PK, NS, NF) 
independently searched each database. If there were differences of opinion, they were resolved through discussion with 
other reviewers (MRAAS, BBT, SS).

Eligibility Criteria
Three independent reviewers selected relevant articles in this review according to the PRISMA guidelines. The research 
question and eligibility criteria were developed using the PICOT framework (P: Population, I: Intervention, C: 
Comparison, O: Outcome, T: Study type). The population (P) of this study was adult patients (≥18 years) with 
cardiovascular disease, both in centers/hospitals and at home/in the community. Eligible participants were required to 
have a clinician-diagnosed cardiac condition consistent with guideline-indicated cardiac rehabilitation populations, 
including coronary artery disease/chronic coronary disease (eg, post–acute coronary syndrome or myocardial infarction, 
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post–percutaneous coronary intervention or coronary artery bypass grafting, and/or stable angina), and selected heart 
failure populations (HFrEF/HFpEF) as defined by each trial’s inclusion criteria. Where applicable, diagnosis definitions 
(eg, LVEF thresholds, NYHA class, or procedure-based eligibility such as post–atrial fibrillation ablation) were extracted 
as reported by the original trials.

The intervention (I) was a home-based exercise rehabilitation program, either structured, supervised, or semi- 
supervised. The comparison (C) is a center-based exercise rehabilitation program, which is a structured program 
conducted in a hospital, clinic, or rehabilitation center under direct supervision. The primary outcomes were functional 
capacity measures (VO2peak) and the 6-minute walk distance (6MWD). In addition to statistical significance, we planned 
to interpret functional capacity findings against minimal clinically important difference (MCID) benchmarks to enhance 
clinical interpretability. Secondary outcomes include quality of life (QoL), adherence, and clinical risk. The type of 
studies (T) included were all randomized controlled trials (RCTs). Publications were excluded if the full text was 
unavailable, and studies that were not intervention studies (eg, reviews or meta-analyses) were excluded. To address 
clinical risk and comorbidity, we included trials recruiting clinically stable participants suitable for outpatient Phase II/III 
rehabilitation; trials exclusively enrolling unstable/high-risk patients requiring continuous monitoring or with exercise 
contraindications were excluded, consistent with established cardiac rehabilitation risk-stratification frameworks (eg, 
markedly reduced LVEF, complex ventricular arrhythmias, unstable angina, or recent decompensation). We also excluded 
populations with major mobility/movement disorders or severe comorbidities that precluded safe participation in exercise 
training (as defined in the original trials’ exclusion criteria). There were no publication year restrictions to ensure 
a comprehensive review of relevant studies.

Study Selection, Data Analysis, and Data Extraction
Three reviewers (PK, NS, NF) independently screened the studies according to the eligibility criteria. All the studies 
were downloaded from the databases, and duplicates were identified using Mendeley Reference Manager. Next, all 
studies were evaluated for relevance to the research topic based on their titles and abstracts. Then, after obtaining the full- 
text versions of all identified studies, one of the reviewers collected relevant full-text. The three reviewers also 
independently assessed the full text for inclusion using predefined criteria. In the final stage, all included studies will 
be evaluated using the Risk of Bias 2 (ROB2) tool to assess the quality of the resulting studies. The included studies will 
be extracted using Google Forms, and the results will be presented in a table that includes demographic characteristics 
and key results in the study. In addition, we extracted trial-reported diagnostic inclusion criteria and key exclusion criteria 
(including high-risk features and major comorbidities) to characterize the clinical risk profile of included participants. 
Any disagreements will be resolved through consensus with other reviewers (MRAAS, BBT, SS).

Risk of Bias Assessment
Two reviewers (PK and NS) independently assessed the risk of bias for the included studies. The included randomized 
controlled trials were appraised using the Cochrane Risk of Bias tool for randomized trials (RoB 2) across five domains: 
(1) bias arising from the randomization process, (2) bias due to deviations from intended interventions, (3) bias due to 
missing outcome data, (4) bias in measurement of the outcome, and (5) bias in selection of the reported result. For each 
domain, judgments followed RoB 2 guidance and signaling questions and were rated as “low risk of bias”, “some 
concerns”, or “high risk of bias”. An overall risk-of-bias judgment was derived according to the RoB 2 algorithm. 
Domain-level judgments were recorded in a structured spreadsheet and subsequently visualized using RobVis to generate 
both the traffic-light plot and the weighted summary plot. If any discrepancies are found, we will discuss them with all 
authors to reach a decision.

Data Synthesis
Given clinical and methodological heterogeneity across trials (eg, outcome definitions, measurement instruments, follow- 
up duration, intervention components, and reporting formats), we primarily conducted a narrative synthesis. For each 
outcome domain (functional capacity, adherence, health-related quality of life, and cardiovascular risk factors), we 
tabulated study characteristics, measurement tools, and between-group findings (HBCR vs CBCR), and summarized the 
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direction of effects and statistical significance as reported. Trials were additionally grouped by HBCR delivery model 
(traditional vs technology-assisted) to compare patterns qualitatively. Where outcomes were sufficiently comparable and 
reported with available variance estimates, we performed random-effects meta-analyses (inverse-variance). Pooled 
effects are presented as mean differences (MDs) with 95% confidence intervals, and heterogeneity was assessed using 
I2 and the Chi2 test. Outcomes were not pooled when instruments, definitions, follow-up windows, or reporting were too 
heterogeneous or variance data were incomplete; these were summarized narratively and detailed in Supplementary 
Tables S2–S4. To support clinical interpretability of functional capacity, we applied published MCID benchmarks (VO2 

peak: 1 mL/kg/min; 6MWD: ~25 m) as interpretive thresholds.15,23 MCID appraisal used study-level mean change from 
baseline (post–baseline) when baseline and follow-up data were available; where SD of change was not reported, mean 
change was presented and missing variance was indicated. MCID values were used as benchmarks rather than definitive 
cut-points, and we did not estimate the proportion achieving MCID due to lack of individual-level data.

Results
Study Selection
A comprehensive search of various databases identified a large number of studies. Specifically, the initial search yielded 
2510 studies. Of these, 873 studies were excluded due to duplication, leaving 1637 studies for screening. Fifty-eight 
studies were selected based on criteria outlined in their titles and abstracts. However, only 48 studies were assessed for 
eligibility after excluding 10 studies that could not be retrieved. Finally, 14 studies met the inclusion criteria and were 
included in the analysis (See Figure 1).

Risk of Bias Assessment in Included Studies
Across the 14 included trials, the overall RoB 2 judgment was low risk in six studies,24–29 some concerns in seven 
studies,20,30–35 and high risk in one study36 (Figure 2). Overall, the evidence base was therefore dominated by trials rated 
as low risk or some concerns, with only a single study judged high risk. At the domain level, the most frequent source of 
“some concerns” was the randomization process (Domain 1), suggesting potential limitations in reporting or in the 
conduct of allocation procedures across several trials. Deviations from intended interventions (Domain 2) contributed 
additional concerns in a smaller subset of studies, whereas missing outcome data (Domain 3) was judged low risk in 
nearly all trials, with “some concerns” observed in only one study. Measurement of the outcome (Domain 4) was 
consistently rated low risk across all studies, suggesting outcome ascertainment was unlikely to be a major driver of bias. 
Concerns related to the selection of the reported result (Domain 5) were uncommon overall. However, this domain drove 
the single high-risk study, underscoring the need for cautious interpretation when conclusions rely heavily on studies with 
concerns in Domain 1 and/or Domain 5.

Characteristics of Included Studies
The included studies were conducted between 2002 and 2023 and comprised 14 randomized controlled trials, with 
sample sizes ranging from 22 to 242 participants (total n=1,249). The smallest trial was conducted by Izquierdo-García 
et al (n=22),36 while the largest was Arthur et al (n=242).29 Across trials, participant age generally reflected an older 
adult CR population: most studies enrolled participants with mean ages in the mid-50s to early-60s. Sex distribution was 
consistently male-predominant across the evidence base. Most trials enrolled predominantly men (often >75% male). All 
studies were conducted in high-resource settings, including Australia (n=2),24,31 Belgium (n=2),20,35 Norway (n=2),33,34 

and each study (n=1) conducted in Canada,29 China,25 Czech Republic,28 Spain,36 Netherland,32 New Zealand,26 

Denmark,27 and USA.30

In terms of clinical characteristics, most participants were patients with stable coronary artery disease, including 
post-myocardial infarction, post-CABG surgery, or percutaneous revascularization procedures, and patients with 
low to moderate risk acute coronary syndrome.24,26–30,32–34 Several studies specifically recruited heart failure 
patients with preserved ejection fraction,20,31,35,36 while others included patients after atrial fibrillation ablation.25 

All studies compared home-based exercise therapy programs with phase II/III center-based cardiac rehabilitation, 
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and generally reported that baseline characteristics between HBCR and CBCR groups were comparable in terms of 
age, gender, and cardiovascular diagnosis profile.20,24–29,31–36 The characteristics of this study are summarized 
in Table 1.

Analysis of Delivery Models in Home-Based Cardiac Rehabilitation
The experimental groups in the thirteen studies received HBCR as an intervention, while CBCR served as the control. 
Table 2 shows the content of the intervention model provided in each study. The core content of this intervention includes 
exercise dosage and various intervention models for administering HBCR. In general, the intervention is divided into two 
types: traditional and technology-assisted HBCR. Three studies revealed that traditional HBCR was administered by 
rehabilitation doctors who prescribed exercise doses to patients in terms of frequency, intensity, and type of exercise. 
Rehabilitation was then carried out at home and followed up by telephone by physiotherapists and rehabilitation officers. 
In contrast, the other ten studies used technology to conduct follow-ups, record physical progress, and guide exercise 
rehabilitation. For more details, see Table 2 and Figure 3.

Records identified from:
PubMed (n = 1136)
Cochrane (n=462)
Scopus (n=912)

Records removed before 
screening:

Duplicate records removed  
(n = 873)

Records screened
(n = 1.637)

Records excluded based on title 
and abstract
(n = 1.579)

Reports sought for retrieval
(n = 58)

Reports not retrieved
(n = 10)

Reports assessed for eligibility
(n = 48)

Reports excluded:
22 wrong comparators (usual 
care)
4 wrong intervention (not 
exercise therapy)
3 wrong outcomes
2 no full text study
1 observational study
1 review article
1 incomplete data

Studies included in review
(n = 14)

Identification of studies via databases and registers
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Figure 1 PRISMA flowchart of the study selection process. 
Notes: Adapted from Page MJ, McKenzie JE, Bossuyt PM et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ. 2021; 372:n71.
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Theme I: Conventional HBCR Programs with Telephone and Logbook Support
Several trials featured relatively low-tech HBCR models that relied on written exercise prescriptions, heart rate targets, 
and self-reported exercise logs, combined with telephone follow-ups. The studies by Arthur et al and Gordon et al 
provided aerobic exercise five times per week for six months to post-CABG patients, with daily logbooks and weekly 
phone calls, resulting in equivalent physical capacity and quality-of-life outcomes, and even better results in some other 
domains compared to center-based rehabilitation.29,30 Including a group given high-intensity interval training (HIIT), it 
showed comparable functional capacity improvements between home- and center-based rehabilitation.33,34 Oerkild et al 

Figure 2 Summary of risk of bias.
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Table 1 Characteristics of Studies

Author Country Sample Size 
(HBCR/CBCR)

Age HBCR/CBCR 
(mean ± SD)

Population Diagnosis

Aamoot et al (2014)33 Norway 28/34 58 ± 8/ 57 ± 8.5 Patients with diagnosed MI, CABG, and ACS

Arthur et al (2002)29 Canada 120/122 64.2 ± 9.4/ 62.5 ± 8.8 Patients with 35 and 49 days post-CABG surgery

Avila et al (2018)35 Belgium 26/29 62.2 ± 7.1/ 62.0 ± 7.4 Coronary heart disease patients participating in phase II cardiovascular rehabilitation programs

Batalik et al (2020)28 Czech Republic 23/21 56.1 ± 6.8/ 57.1 ± 7.9 Angina pectoris, myocardial infarction

Cai et al (2022)25 China 49/48 57±11/ 57±9 Patients who have completed catheter ablation for atrial fibrillation

Frederix et al (2017)20 Belgium 81/85 58±9/ 63±10 Patients with CAD and CHF undergoing Phase III rehabilitation

Gordon et al (2002)30 USA 52/45 61±10/ 60±9 Acute myocardial infarction, coronary artery bypass graft surgery, transcatheter coronary 

artery intervention, and/or clinical diagnosis of angina pectoris

Hwang et al (2017)31 Australia 24/29 68 ± 14/ 67 ± 11 Heart failure patients with reduced or preserved ejection fraction

Izquierdo-Garcia et al (2023)36 Spain 12/10 61.3 ± 6.13/ 55.25 ± 10.26 Low and moderate-risk acute coronary syndrome patients

Kraal et al (2014)32 Netherlands 25/25 60.6 ± 7.5/ 56.1 ± 8.7 Cardiac rehabilitation program patients with myocardial infarction, unstable angina, or 
revascularization procedures (PCI or CABG) with low to moderate risk

Maddison et al (2019)26 New Zealand 82/80 61.0 ± 13.2/ 61.5 ± 12.2 Patients with a diagnosis of coronary heart disease within 6 months who are clinically stable

Moholdt et al (2012)34 Norway 14/16 61.7 ± 8.0/ 63.6 ± 7.3 Patients 4–8 weeks post coronary artery bypass surgery with a stable clinical condition

Oerkild et al (2011)27 Denmark 39/36 74.4 ± 5.8/ 74.7 ± 5.9 Patients with a new event of coronary heart disease, defined as acute myocardial infarction (MI), 

percutaneous transluminal coronary intervention (PCI), or coronary artery bypass graft (CABG)

Varnfield et al (2014)24 Australia 53/41 54.9 ± 9.6/ 56.2 ±10.1 Patient with post-myocardial infraction

Notes: Data are presented for HBCR vs CBCR cardiac rehabilitation groups.
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Table 2 Intervention Model

Author Intervention: a) Frequency b) Time, c) Type, d) Intervention Outline Important

Home-Based Centre-Based

Aamoot et a (2014)33 a. Frequency: 12 weeks, 2 times per week

b. Time: 10 min of low to moderate intensity exercise 
(50–70% HR), followed by four 4-minute intervals 

(85–90% HR), then 4 minutes of active rest such as 

push-ups, sit-ups, or walking (70% HR), and a 3–
5 minute cool-down (50% HR). Total exercise time is 

30 minutes/session

c. Type: Aerobic High Intensity Training (up-hill walking, 
cross country skiing, bicycling, running, or using 

indoor equipment such as treadmills or cross trainers)

d. Intervention outcome: Patients perform exercises 
according to their assigned variations at the same 

intensity. Patients are fitted with a Holter electrocar

diogram to record during or immediately after exer
cise to detect arrhythmias.

a. Frequency: 12 weeks, 2 times per week

b. Time: 10 min patients perform low to moderate 
intensity exercise (50–70% HR), followed by four 

intervals of 4 minutes each (85–90% HR), then active 

rest for 4 minutes (70% HR), and a 3–5 minute cool 
down (50% HR). Total exercise time is 30 minutes/ 

session.

c. Type: High Intensity training (Treadmill and circuit 
training)

d. Intervention outline: This group performed exercises 

in the hospital, divided into two groups: treadmill 
training and circuit training (running to cycling, squats, 

and steps).

High-intensity interval training can be effectively 

incorporated into cardiovascular rehabilitation. The 
mode of exercise is not a determining factor in exercise 

capacity. Home-based exercise offers a promising 

option for patients with low to moderate CAD risk, 
but it requires motivation and a preference for 

exercising at home.

Arthur et al (2002)29 a. Frequency: 6 months, 5 times per week

b. Time: 40 min
c. Type: Aerobic exercise (walking at participants’ own 

pace)

d. Intervention Outline: Throughout the study, patients 
were asked to keep an exercise log documenting their 

activities, the duration of each exercise session, and 

their heart rate during exercise. Home patients were 
telephoned every 2 weeks by the exercise specialist to 

monitor progress, assess and document adherence, 

revise the exercise prescription if necessary, and pro
vide support and education.

a. Frequency: 6 months, 3 times per week

b. Time: 40 min
c. Type: Aerobic exercise (cycle ergometer, arm cycle 

ergometer, treadmill, track walking)

d. Intervention Outline: N/A

Low-risk post-CABG patients had outcomes that were 
as good as those in the center-based rehabilitation 

program with the same exercise program, supported by 

improvements in physical, social, and interpersonal 
support quality of life that were better than in the 

center-based group.

Avila et al (2018)35 a. Frequency: 12 weeks/6–7 days per week

b. Time: 150 min of exercise/week
c. Type: Aerobic (70–80% of HRR)

d. Intervention outline: Exercise data (heart rate) is 

monitored using the Garmin platform. Patients are 
then contacted by phone or Email once a week, 

according to their preference, to receive feedback

a. Frequency: 12 weeks/3 times per week

b. Time: 150 min of exercise/week
c. Type: endurance training (2x 7 min of cycling, 2×7 min 

of treadmill walking/running, 7 min of arm ergometry 

or rowing, and 2×7 min of dynamic calisthenics) (70
–80% of HRR)

d. Intervention outline: N/A

The findings of this study are interesting in that 
telemonitoring in the home-based program group led 

to greater improvement in exercise capacity (VO2peak) 

in patients with CAD during phase II of the ambulatory 
program.
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Batalik et al (2020)28 a. Frequency: 12 weeks, 3 times per week
b. Time: 60 min aerobic (walking or cycling at 70–80% 

HR)

c. Type
d. Intervention Outline Patients were equipped with an 

M430 wrist heart rate monitor that monitored heart 

rate, time, exercise mode, duration, and distance of 
physical activity. Physiotherapists followed up by tele

phone once a week.

The protocol remained the same, but patients had to 

undergo rehabilitation at an outpatient clinic under the 

supervision of a physiotherapist.

In terms of physical fitness improvement, quality of life, 

and compliance, similar results were found between 

home-based rehabilitation and regular outpatient 
exercise. This shows that home rehabilitation offers 

promising benefits for patients who cannot attend 

hospital-based rehabilitation due to work or other 
reasons. However, it is necessary to ensure that 

patients can use the device at home effectively, as in this 

study, 5.4% of data was lost due to weak telemonitoring 
batteries.

Cai et al (2022)25 a. Frequency: 12 weeks, 5 times per week

b. Time: 150 min per weeks
c. Type: Aerobic (fast walking, jogging)

d. Intervention Outline: Patients are given the 
ShuKang™ application, which provides exercise pre

scription education and can also monitor the patient’s 

rhythm and heart rate during exercise.

The protocol remained the same, but patients had to 
undergo rehabilitation at an outpatient clinic under the 

supervision of a physiotherapist.

Home-based rehabilitation using mobile applications 
and remote electrocardiogram monitoring significantly 

improves positive outcomes compared to conventional 

treatment. Compliance with treatment also increases, 
possibly due to increased motivation from devices that 

provide performance feedback during exercise, thereby 

boosting confidence.

Frederix et al (2017)20 a. Frequency: 12 weeks, 2 times per week

b. Time: 40–60 min
c. Type: Aerobic training

d. Intervention Outline: Patients were fitted with tele

rehabilitation motion sensors (Yorbody acceler
ometers) and web services for remote monitoring

a. Frequency: 12 weeks, 2 times per week

b. Time: 40–60 min per session
c. Type: Endurance training (walking/running, cycling, and 

arm cranking)

d. Intervention Outline: N/A

Home-based cardiovascular rehabilitation programs 

have benefits in physical recovery and heart function. 
However, combining both programs results in sustained 

benefits.

Gordon et al (2002)30 a. Frequency: 12 weeks, 3 days per week

b. Time: 30–60 min
c. Type: Aerobic exercise (60% to 85% of the peak heart 

rate)

d. Intervention Outline: Phone consultations at weeks 2, 
4, 8, and 10; on-site counseling at week 6; no everyday 

routine among participants; an individualized exercise 

program was prescribed.

a. Frequency: 12 weeks, 3 days per week

b. Time: 30–60 min
c. Type: Aerobic exercise (60% to 85% of the peak heart 

rate)

d. Intervention Outline: Physician-supervised, nurse– 
case-managed program in a hospital

In the group of patients with maximum oxygen uptake 
<7 metabolic equivalents, cardiorespiratory fitness 

improved in HBCR patients compared to CBCR 

patients.

(Continued)
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Table 2 (Continued). 

Author Intervention: a) Frequency b) Time, c) Type, d) Intervention Outline Important

Home-Based Centre-Based

Hwang et al (2017)31 a. Frequency: 12 weeks, 2 sessions per week

b. Time: 60 min per session

c. Type: Aerobic and Resistance Training (walking, bal
ance, and strength training)

d. Intervention Outline: The program is combined with 

telerehabilitation to enable audiovisual communication 
between participants and physiotherapists, monitor 

participants’ performance during exercises, and pro

vide feedback.

a. Frequency: 12 weeks, 2 sessions per week

b. Time: 60 min per session

c. Type: Aerobic and Resistance training (walking, bal
ance, and strength training)

d. Intervention Outline: Exercises supervised by 

a physical therapist in the hospital.

Group-based video telerehabilitation provided at home 

has results as good as traditional center-based 
rehabilitation programs for patients with chronic heart 

failure. Other secondary results indicate higher 

attendance rates in the home-based rehabilitation 
group than in the center-based group. This may be due 

to other influencing factors, including patients’ quality 

of life.

Izquierdo-Garcia  

et al (2023)36

a. Frequency: 8 weeks, 2 times per week

b. Time: 60 minutes each session

c. Type: Combine training (callisthenic exercises of the 
column, upper and lower limbs, including plyometric 

exercises and muscle strength exercise) and (interval 

aerobic endurance exercise on a moderate-intensity 
cycle ergometer),

d. Intervention outline: Outpatient rehabilitation was 

conducted at the Sports Center using the S-PATCH3- 
Cardio mobile device, which can monitor heart rate in 

real time from a distance.

The protocol is the same as that of the hospital-based 

center. However, it is conducted in the hospital and 
supervised by a physical therapist specializing in cardiac 

rehabilitation who is part of the research team.

Significant differences were observed in increased HDL 

levels in the home-based cardiac rehabilitation 
population, but body functional capacity (VO2peak) 

decreased.

Kraal et al (2014)32 a. Frequency: 12 weeks, 2 session per week
b. Time: 45–60 min each session, 70–85% HR max

c. Type: Adjusted to patient’s preferences

d. Intervention Outline: Patients are fitted with a heart 
rate monitor and upload their training data to a web 

application (Garmin).

a. Frequency: 12 weeks, 2 sessions per week
b. Time: 45–60 min each session, 70–85% HR max

c. Type: Aerobic (Treadmill or bicycle ergometer)

d. Intervention Outline: Exercise is monitored by physi
cal therapists and exercise specialists directly at the 

clinic.

A home-based rehabilitation program with 

telemonitoring guidance is an effective alternative to 

center-based programs. This strategy increases 
participation in cardiac rehabilitation programs. Thus, 

this program can develop self-management skills to 

support the long-term success of rehabilitation 
programs.
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Maddison et al 

(2019)26

a. Frequency: 12 weeks, 5 days per week

b. Time: 30–60 min (45–65% HR max)

c. Type: Aerobic (Walking or adjusted to patient’s 
preference)

d. Intervention Outline: Patients are fitted with 

a REMOTE-CR platform, including a smartphone and 
a chest-worn wearable sensor, to detect heart rate, 

breathing rhythm, single-lead ECG, and accelerometry 

in real time.

a. Frequency: 12 weeks, 5 days per week

b. Time: 30–60 min (45–65% HR max)

c. Type: Aerobic (Treadmill)
d. Intervention Outline: Exercise supervised by a clinical 

exercise physiologist at a cardiac rehabilitation clinic

A home-based cardiac telerehabilitation program with 

remote monitoring is as effective as center-based 
supervision and training and is also more cost-effective. 

This program can increase reach, overcome 

accessibility barriers, and meet participants’ exercise 
preferences.

Moholdt et al (2012)34 a. Frequency: 24 weeks, 3 days per week

b. Time: 60 min

c. Type: High Intensity Interval Training 4 high-intensity 
intervals every 4 minutes with a target HR of 85–95% 

max, and 3 minutes of moderate intensity with a tar

get HRmax of 70%, performed by walking, jogging, 
swimming, or cycling (according to the patient’s 

choice)

d. Intervention Outline: Patients receive written gui
dance on healthy lifestyles and exercise diaries

a. Frequency: 24 weeks, 3 days per week

b. Time: 60 min

c. Type: Endurance training (HR max 80%)
d. Intervention Outline: Patients are not given an exer

cise diary because the rehabilitation center directly 

supervises them. However, they are still encouraged 
to exercise at home.

HIIT performed at home is suitable for post-bypass 

surgery patients.

Oerkild et al (2011)27 a. Frequency: 6 weeks, 6 days per week
b. Time: 30 min exercise per day

c. Type: Aerobic (self-passed brisk walking and stationary 

bicycling)
d. Intervention Outline: The physiotherapist made 

a telephone call in between the two visits to clarify 

any questions. All patients were offered dietary 
counselling and (if needed) smoking cessation.

a. Frequency: 6 weeks, twice a week
b. Time: 60 min each session

c. Type: Aerobic (self-passed brisk walking and station

ary bicycling)
d. Intervention Outline: Patients were also instructed to 

continue exercising at home.

Although home-based rehabilitation programs are as 
effective as center-based programs, elderly patients 

living alone with other comorbidities did not achieve 

improvements in exercise capacity that were 
independent of the type of intervention. Close 

monitoring with ongoing guidance is necessary for long- 

term results

Varnfield et al (2014)24 a. Frequency: 6 weeks

b. Time: 30 min
c. Type: Walking

d. Intervention outline: patients were motivated and 

educated, and feedback was provided through SMS, 
audio, and video files; weekly phone consultations.

a. Frequency: 6 weeks, twice-weekly

b. Time: N/A
c. Type: Aerobic and Strength training (treadmill, rower, 

resistance bands, weights, squats and modified push- 

ups)
d. Intervention outline: Performed an individualized and 

supervised circuit-based exercise program of light to 

moderate intensity

Home-based cardiovascular rehabilitation using 
smartphones can enhance the effectiveness of exercise 

therapy for physical and psychological function. These 

findings provide an effective alternative for patients 
who cannot access hospital-based rehabilitation.
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used a combination of walking exercises, exercise diaries, and phone calls, finding that the home-based program was not 
inferior to the center-based program in elderly patients despite comorbidities and more limited response capacity.27 This 
theme suggests that with systematic educational support and telephone follow-up, conventional home-based models can 
replicate the physiological benefits of center-based programs, particularly in low- to moderate-risk patients.27,29,33

Theme II: Web-Based and Platform-Supported Telerehabilitation
The use of web platforms and telemonitoring has been widely used for home-based cardiac rehabilitation programs. Avila 
et al used a heart-rate monitor connected to the Garmin platform, providing 150 minutes/week of exercise for 12 weeks.35 

Frederix et al combined the Yorbody accelerometer with web services to monitor daily physical activity and structured 
exercise sessions, finding that web-based home-based programs had the same results as center-based programs.20 

Another delivery model, telemonitoring with exercise data uploaded to a website application, has also been shown to 
maintain VO2peak and promote the development of long-term self-management skills.32 However, it should be noted that 
the use of telemonitoring requires reliable technology and accurate use to minimize data loss.28

Theme III: Smartphone Application and SMS-Based mHealth Models
Smartphone and SMS-based mHealth technology combines digital monitoring with promising multimodal education. Varnfield 
et al developed a home-based program that integrates smartphones via SMS, audio, and video, along with weekly telephone 
consultations, resulting in clinical and psychological improvements comparable to those of conventional rehabilitation.24 Cai 
et al designed a 12-week program using mobile applications and wearable devices to record activity and cardiovascular 

Figure 3 Logic model of delivery interventions, CR components, and outcomes.
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parameters, reporting increased patient confidence and engagement.25 The same system was given to patients with coronary heart 
disease, using the REMOTE-CR platform, which is a combination of a smartphone application and a multi-sensor chest patch 
(single-lead ECG, respiration, accelerometer), resulting in an improvement in exercise capacity comparable to center-based 
rehabilitation after 12 weeks of training.26 This pattern indicates a transition to an app-based cardiac telerehabilitation model, 
where supervision, goal setting, and feedback are transferred mainly to mobile devices, with less frequent but targeted clinician 
contact.24–26

Theme IV: Video-Based and Real-Time Sensor-Guided Telerehabilitation
Video-based supervision and real-time sensors are a home-based approach with the highest level of interaction. Hwang 
et al reported a 12-week group-based video telerehabilitation program with synchronous supervision by a physical 
therapist. This study found that home-based CR can improve functional capacity and quality of life comparable to in- 
person training in hospitals.31 Another study using heart rate monitoring devices that can send real-time data remotely 
during training sessions found that this approach improved VO2 peak and metabolic parameters, such as HDL.36 Other 
mHealth devices that combine ECG/accelerometer sensors with real-time feedback via an app can form a spectrum of 
sensor-guided telerehabilitation models that mimic the supervised training experience in a clinic.25,26 Overall, these 
models emphasize the integration of real-time monitoring, audiovisual feedback, and two-way interaction, which enable 
individualized exercise dosing, early detection of safety issues, and the potential for increased adherence in patients at 
higher risk or with intensive supervision needs.25,26,31,36

Analysis of Exercise Dose (FITT Principle) Between HBCR and CBCR Programs
In all included clinical trials, the prescribed exercise dose for the home-based group was deliberately adjusted to match 
that of the center-based cardiac rehabilitation (CR) group, based on the FITT principle (Frequency, Intensity, Time, 
Type). Most studies asked both groups to exercise 3 to 5 times per week for 6–24 weeks, with session durations of 
30–60 minutes, and target intensities in the moderate to high range (eg, 45–85% HRmax or approximately 70–80% HRR, 
or RPE 11–15). In some clinical trials, the center-based group performed 2–3 supervised sessions per week. In contrast, 
the home-based group was instructed to perform the same number of structured sessions plus unsupervised walking or 
daily physical activity, so that the total weekly volume of the home-based group was sometimes slightly 
higher.20,24,26,28,32,35 Only a few studies allowed for a clearly lower frequency or duration in the home-based group 
due to practical limitations, but generally remained within the exercise dose range recommended by CR guidelines.27,29,33

In terms of intensity, rehabilitation centers use direct heart rate measurements and/or exercise test results (CPET/ETT) 
to adjust target zones during supervised sessions. In contrast, home-based programs use a combination of heart rate 
monitors, pedometers/accelerometers, and RPE scales to achieve similar intensities.20,24–26,28,31,32,35,36 In HIIT studies, 
the interval protocols used at home were identical to those given in the hospital (eg, 4×4 minutes of high-intensity with 
active intervals), so the main difference was only in the location and method of supervision.33,34 Several trials showed 
that telemonitoring and digital devices helped patients maintain the desired intensity zone at home, with HR/activity data 
reviewed periodically and prescriptions adjusted as needed.20,24–26,28,32

The Outcomes of Intervention in Cardiovascular Rehabilitation
Physical Outcome
Across the included trials, physical function outcomes were synthesized using random-effects meta-analysis. For VO2 

peak, 12 trials were pooled and showed a small but statistically significant difference favoring HBCR at follow-up (MD 
0.68 mL·kg−1·min−1, 95% CI 0.06 to 1.29; p=0.03), with low heterogeneity (τ2=0.05; χ2=11.41, df=11, p=0.41; I2=4%), 
indicating largely consistent effects across studies. For 6-minute walk distance (6MWD), 2 trials contributed data and the 
pooled estimate showed no statistically significant between-group difference (MD −6.77 m, 95% CI −55.06 to 41.52; 
p=0.78), with moderate heterogeneity (χ2=2.58, df=1, p=0.11; I2=61%), reflecting variability between the small number 
of available studies. Individual trial estimates and study weights are presented in Figure 4.
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Adherence
Five trials were pooled to examine adherence using a random-effects model. Overall, adherence was higher in home- 
based CR than in centre-based CR, with a pooled mean difference of 3.24 sessions (95% CI −0.10 to 6.58; p=0.06). 
Between-study heterogeneity was substantial (τ2=9.87; χ2=13.39, df=4, p=0.01; I2=70%), indicating variability in effect 
magnitude across studies, although most individual estimates favored home-based programs (Figure 5).

Quality of Life
Nine trials reported health-related quality of life (HRQoL) using various generic and disease-specific instruments, 
including the SF-36, EQ-5D, and the MacNew Heart Disease questionnaire (Supplementary File: Table S3). Across 
these studies, between-group differences at follow-up were generally minor and did not consistently favour either HBCR 
or CBCR. Several trials reported slightly higher scores in one or more domains for the home-based group. For example, 
Arthur et al and Kraal et al observed numerically higher physical, social, and/or total MacNew scores in home-based 
participants. In contrast, Avila et al reported higher physical and social functioning scores in the home-based arm.29,32,35 

1.1. Physical outcome: VO2peak

1.2. Physical outcome: 6MWD

Figure 4 Forest plot of physical outcomes HBCR and CBCR.

Figure 5 Forest plot of adherence outcomes HBCR and CBCR.
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In contrast, some domains or instruments slightly favoured centre-based rehabilitation, such as higher general health or 
mental health scores in the centre-based group in Avila et al35 marginally higher EQ-5D index values in Maddison et al 
and Varnfield et al,24,26 and small advantages in selected domains for centre-based participants in Aamot et al and 
Moholdt et al33,34 Because these differences were generally modest and inconsistent across domains and instruments, the 
evidence indicates that home-based CR yields HRQoL outcomes broadly comparable to those achieved with CBCR 
programs.

Cardiovascular Risk Factor
Seven trials reported a range of cardiovascular risk factor outcomes, including resting heart rate, blood pressure, 
anthropometric indices, carotid intima–media thickness, and lipid profiles (Supplementary File: Table S4). Across 
these studies, HBCR and CBCR showed broadly similar risk factor profiles at follow-up, with only minor, inconsistent 
differences between groups. Several trials reported modest advantages for home-based CR on selected parameters. For 
example, Avila et al found lower carotid intima-media thickness, body fat, and hip circumference in the HBCR with 
CBCR, while Aamot et al and Oerkild et al observed slightly lower resting heart rate and/or blood pressure values in 
home-based participants.27,33,35 Varnfield et al reported numerically lower total cholesterol, LDL cholesterol, and 
triglycerides, as well as a smaller abdominal circumference, in the home-based group.24 Conversely, other trials showed 
small advantages for CBCR in specific risk markers, such as lower systolic blood pressure and LDL cholesterol in 
Izquierdo-Garcia et al and Maddison et al, or higher HDL cholesterol in Moholdt et al and Varnfield et al.24,26,34,36 Given 
the heterogeneity of measures and the modest magnitude of between-group differences, the overall evidence indicates 
that both HBCR and CBCR achieve comparable control of major cardiovascular risk factors, with no consistent pattern 
indicating superiority of one setting over the other.

Discussion
This systematic review found a slight, significant difference in functional capacity improvement (VO2peak) between 
HBCR and CBCR (MD 0.68 mL·kg−1·min−1, 95% CI 0.06 to 1.29; p=0.03), whereas no between-setting difference was 
observed for 6MWD (MD −6.77 m, 95% CI −55.06 to 41.52; p=0.78). When placed in context, our findings are broadly 
consistent with the Cochrane evidence base, which has repeatedly concluded that home-based and centre-based CR yield 
similar outcomes for exercise capacity and other key endpoints up to 12 months, with no clear evidence of superiority for 
either setting.9,10,37 The small VO2peak advantage observed in our pooled analysis may differ from Cochrane’s “exercise 
capacity” synthesis for several reasons: Cochrane typically pools multiple exercise-capacity metrics using standardized 
mean differences across a broader set of comparisons, whereas our quantitative synthesis focused on trials reporting 
VO2peak in comparable units and timepoints. In addition, a larger proportion of newer HBCR trials incorporate 
technology-enabled monitoring and feedback, which may influence engagement and dose delivery, potentially contribut
ing to small differences in fitness outcomes. This finding provides new insight as it contradicts with Cochrane previous 
studies that revealed comparable effects on VO2peak in both HBCR and CBCR groups.9,10 We hypothesize that this 
finding is consistent with greater adherence in the HBCR group than in the CBCR group (MD 3.24 sessions, 95% CI 
−0.10 to 6.58; p=0.06). The integration of home-based exercise rehabilitation with information technology has expanded 
the possibilities of HBCR, including wearable devices and cloud-based data delivery, which enable real-time monitoring 
of exercise data and provide exercise guidance.28,32,38–41 In this review, the studies included in the adherence assessment 
all used a telerehabilitation approach integrated into the HBCR program.25,26,28,31,32 It was found that rehabilitation 
integrated with innovative wearable devices has been shown to improve low adherence.42 Similar findings were obtained 
that the introduction of technologies such as virtual reality and augmented reality can bring virtual sports coaches into 
real environments to provide real-time movement instructions and feedback to improve adherence.43,44

Although not all HBCR studies improved functional capacity compared to CBCR (eg, Izquierdo-Garcia et al36 and 
Oerkild et al),27 it is important to note that we found no evidence of differences in effectiveness between HBCR delivery 
(Supplementary File: Figure S1). Conventional, telehealth, or hybrid delivery methods can effectively improve accep
tance and adherence by allowing people to perform CR exercise in more accessible locations. However, the average 
change in VO2peak substantially exceeded the clinically important difference associated with a reduction in mortality 
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risk (1 mL/kg/min).45,46 All exercise delivery models exceeded the minimum clinically important difference (MCID), 
except for one study with conventional telephone follow-up28 and one study with an HBCR group-based intervention36 

which require further research (Supplementary File: Table S2). The small number of comparisons indicates that this 
should be interpreted with caution. However, comparable results across delivery methods suggest that the impact of 
accessibility barriers on CR participation rates may be being overcome.47

The HBCR program is implemented not only to promote exercise and encourage sustained adherence, but also to 
instill confidence and empower patients to manage their own cardiac rehabilitation.48 Thus, the CR program can support 
sustained physical, physiological, and psychological cardiac rehabilitation in the long term, resulting in improved quality 
of life.49 In principle, exercise CR can reduce oxidative stress, improve endothelial progenitor cell function, enhance 
ventricular remodeling, and regulate inflammation.50 This mechanism dilates the coronary arteries and forms collateral 
circulation, increases blood flow and myocardial energy supply by enlarging the lumen area of collateral vessels and 
increasing myocardial capillary density, thereby reducing risk factors such as improvements in systolic blood pressure, 
maximum heart rate, and lipid profile.11,51 This may also be because HBCR has a higher total weekly volume due to the 
flexibility of the exercise.52 However, the effectiveness and safety of using telerehabilitation need to be validated by 
doctors and professional rehabilitation practitioners for exercise prescriptions.53

Exercise intensity is a consideration when prescribing the exercises. The studies included in this research were 
45–85% HRmax or approximately 70–80% HRR, or RPE 11–15, which, according to the guidelines of the European 
Association of Preventive Cardiology/European Society of Cardiology (EAPC/ESC). The American College of Sports 
Medicine (ACSM) includes the low- to high-intensity range.53 The ACSM states that strenuous exercise increases the 
risk of acute cardiac death and acute myocardial infarction in patients with atherosclerotic disease, especially in those 
who are not regularly active.54 Therefore, high-intensity exercise is indicated for asymptomatic, stable patients with low- 
risk revascularization of coronary artery disease who do not have residual high-risk coronary artery disease lesions or 
exercise-induced arrhythmias.40,55 However, this differs from high-intensity interval training (HIIT), which is known to 
increase peak oxygen uptake and 6MWD compared to moderate-intensity continuous training (MICT).37,56 However, 
these findings must be within the appropriate target range, where MICT must be performed at 55%–69% of maximum 
heart rate, oxygen uptake at 40%–59% of peak oxygen uptake, and rate of perceived exertion (RPE) between 11 and 13. 
During high-intensity interval training, heart rate should be 85%–95% of maximum heart rate, oxygen uptake should be 
80%–90% of peak oxygen uptake, and RPE should be 15–18.37,57 Certainly, the exercise prescription must be adjusted to 
meet the progression requirements to enhance the patient’s exercise adaptation and help improve cardiorespiratory 
function, muscle strength, flexibility, and endurance, thereby improving overall fitness.33,38,41,58 Regardless of the type 
of exercise, it is a crucial stage of rehabilitation to improve cardiovascular health; however, a combination of aerobic 
exercise and muscle strengthening is more recommended to reduce the incidence of side effects and improve body 
composition, strength, and heart function.59

Success in CR programs is not determined solely by exercise prescriptions but also by other core components 
that are multidisciplinary and comprehensive, including patient assessment, physical activity counseling, diet and 
nutrition counseling, risk factor control, patient education, psychosocial management, and vocational advice.60 Our 
studies primarily involve the integration of CR programs with the use of technological tools such as telerehabilita
tion, telemonitoring, and telecoaching remotely. The use of telehealth in patient assessment and monitoring during 
CR programs is considered adequate because it includes digital health solutions, questionnaires, communication, 
psychosocial support, and even vital parameters measured by patients using sensors.61 However, there are CR 
components that still require face-to-face contact with health workers, such as blood tests and exercise tests, before 
patients are given the freedom to exercise at home according to the prescribed exercise regimen. In addition, the CR 
program must support long-term lifestyle changes.62 A long-term follow-up program on the FIT@Home CBA test in 
coronary heart disease patients found a decrease in physical activity after 4 years of cardiac rehabilitation in both the 
CBCR and HBCR programs. However, if a stronger focus is placed on behavioral change combined with longer 
monitoring, HBCR is actually more effective than CBCR.20,63,64 A Phase III CR trial showed that combining CBCR 
with HBCR using telerehabilitation for 9 months resulted in a greater increase in VO2 peak than CBCR alone.20 

Similarly, virtual education in CR can improve patients’ understanding of their disease, increase self-confidence and 
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self-management, facilitate behavioral change, and improve psychosocial health through family involvement in 
care.65

In addition to HBCR, delivered through an exercise program with remote monitoring, virtual reality (VR) technology 
has recently been introduced and has been shown to increase exercise capacity compared with the usual care group.66 

Unlike HBCR, which can be carried out with any exercise according to the patient’s wishes and the prescribed exercise 
regimen, the use of VR in CR is generally packaged in the form of exergames or video games that require rigorous 
physical exercise.67 However, exergames have only been tested on two populations of cardiac patients (coronary artery 
bypass surgery and heart failure patients).68 Integrating them into HBCR programs poses serious challenges because they 
require a high level of technological expertise, even though they have been shown to increase energy expenditure, motor 
function, and well-being.69,70 To date, VR-based CR research has primarily been integrated into CBCR programs, so our 
study did not detect any effects of this intervention. In the future, the effects of VR-based CR on HBCR with CBCR 
should be explored, and the effectiveness of VR in improving cardiac function, quality of life, and patient compliance 
should be considered.66

Until now, it remains unclear which patients are optimal candidates for HBCR. A recent study shows that patients 
who are not recommended for HBCR include the elderly, those with low levels of education, those with lower exercise 
capacity, and those who have undergone coronary artery bypass surgery.71 Ideally, digital technology should be 
applicable and personalized according to the needs of each subgroup. However, it is important to note that exercise 
requirements need to be adjusted, so traditional exercise testing is still necessary, regardless of patient preferences and 
digital competence.72 For example, in CHF patients with lower exercise capacity, nutritional counseling should 
include advice on fluid and salt intake. Another obstacle is the cost of implementing HBCR.73 Even in developed 
countries such as those in Europe, reimbursement for telehealth HBCR interventions is not available due to the 
relatively high cost of the technology.74–76 However, there is ample research evidence that HBCR improves patient 
cost-efficiency and increases participation and control of cardiovascular risk factors, resulting in cost savings for 
society.77 Essentially, this redesign must actively involve patients and stakeholders (health workers, government 
support, and hospitals) in the development of behavioral change interventions.78 Thus, in the future, research on CR 
should not only focus on the effects of interventions, but also on how their implementation affects the quality of care 
services.

Strengths and Limitations
This review has several strengths. We included only randomised controlled trials directly comparing home- and centre- 
based CR, thereby reducing confounding and enhancing internal validity. We examined a broad range of clinically 
relevant outcomes, including functional capacity, adherence, HRQoL, and cardiovascular risk factors, and we conducted 
prespecified subgroup analyses by delivery model within HBCR. Nevertheless, several limitations should be acknowl
edged. There was important clinical and methodological heterogeneity across trials in programme duration, patient 
populations, and measurement instruments; accordingly, outcomes that were not sufficiently comparable were synthe
sised narratively rather than pooled, and the small number of trials contributing to some endpoints (particularly 6MWD 
and adherence) limited precision and power to detect small differences. Most studies had short- to medium-term follow- 
up, restricting inference regarding longer-term outcomes such as hospitalisation and mortality, consistent with gaps noted 
in prior evidence syntheses. In addition, key intervention descriptors, including exercise intensity progression and 
behavioural/core components of CR (eg, education, psychosocial support, risk-factor counselling) were inconsistently 
reported, precluding a more granular assessment of “dose–adherence” mechanisms and implementation fidelity. The 
evidence base was also predominantly male, limiting sex-specific inference and generalisability to women, who 
experience persistent disparities and distinct barriers to CR access and completion; future trials should prioritise sex- 
disaggregated reporting and delivery strategies tailored to women’s needs.79 Finally, few trials reported multivariable 
analyses to identify determinants of HBCR “success” (eg, predictors of adherence or functional response), so we could 
not synthesise patient- or system-level factors associated with better outcomes; addressing this gap will require 
adequately powered pragmatic trials with prespecified predictor/moderator analyses and standardised reporting.9
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Conclusion
This systematic review summarizes that home-based cardiac rehabilitation (HBCR), delivered through both traditional 
and technology-assisted models, achieves functional and patient-centered outcomes that are broadly comparable to 
center-based cardiac rehabilitation (CBCR) across varied cardiac populations and program designs; pooled analyses 
showed a slight advantage for HBCR in VO2peak and modestly higher adherence, while 6-minute walk distance, health- 
related quality of life, and cardiovascular risk factors were generally similar between settings with minor and incon
sistently directed differences. These findings support HBCR as a credible, scalable pathway to expand participation in 
evidence-based secondary prevention, particularly for patients facing travel, cost, scheduling, or psychosocial barriers to 
facility-based programs. Future research should shift from asking whether HBCR can match CBCR to determining which 
HBCR components drive benefit, for whom, and under what implementation conditions, through adequately powered 
pragmatic trials that directly compare delivery models (eg, low-tech vs platform-based vs real-time supervised telereh
abilitation), include longer follow-up to assess durability and clinical events, and standardize reporting of exercise dose 
(FITT), intervention components, and adherence metrics. Studies should also pre-specify clinically meaningful thresholds 
(MCID) and responder analyses, consistently report change scores and variance to enable pooling, and integrate risk-of- 
bias considerations into interpretation, while addressing equity and access in low- and middle-income settings, evaluating 
cost-effectiveness and health-system capacity, and applying implementation science to challenges such as digital literacy, 
technology reliability, privacy, and sustainable staffing; harmonized core outcome sets spanning functional capacity, 
patient-reported outcomes, safety, and participation will further enable delivery-model-specific meta-analyses and better 
inform policy and program design at scale.
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