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Abstract

Cardiovascular disease remains a leading cause of morbidity and mortality worldwide, and despite advances in acute-
phase management and improved survival, long-term secondary prevention, functional recovery, and prevention of recurrent
events remain critical components of care. Exercise-based cardiac rehabilitation (CR) is a well-established, evidence-based
intervention that improves cardiorespiratory fitness, cardiovascular risk factor control, functional capacity, and quality of life,
and is strongly recommended by major international and domestic clinical guidelines. However, participation in center-based
cardiac rehabilitation (CBCR) remains suboptimal globally and in Korea, largely due to structural barriers such as limited
accessibility, travel distance, time constraints, and competing work or caregiving responsibilities. National health insurance—
based studies have demonstrated persistently low CR participation rates in Korea even after reimbursement coverage was
introduced, and international audits have shown that cardiac rehabilitation density remains insufficient relative to population
needs. In this context, digital technology—enabled cardiac rehabilitation—including home-based CR, telehealth-based CR,
mobile health (mHealth), and other digital CR models—has emerged as a promising approach to complement CBCR by
addressing participation barriers and resource limitations while enhancing accessibility and continuity of care. Accumulating
evidence suggests that digital CR improves treatment adherence, cardiorespiratory fitness, and physical activity compared with
usual care, and demonstrates clinical outcomes comparable to CBCR for major cardiovascular risk factors and events when
appropriately applied. This review summarizes the conceptual framework, key components, implementation technologies,
and clinical evidence for digital CR, and discusses important considerations for its adoption and integration into the Korean
healthcare system.
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Table 1. Key Terminology and Models of Digital Cardiac Rehabilitation Delivery

Terminology Definition

Synchronous in-person cardiac
rehabilitation

A traditional cardiac rehabilitation delivery model in which patients and healthcare professionals
interact directly at the same location and time to perform exercise training and comprehensive

cardiac rehabilitation interventions. This model includes the concept of center-based cardiac

rehabilitation.

Digital technology-enabled cardiac
rehabilitation

Virtual cardiac rehabilitation

A comprehensive concept that provides the core components of cardiac rehabilitation using
internet-based platforms, mobile devices, wearable sensors, and data analytics technologies.

A cardiac rehabilitation delivery model in which patients and healthcare professionals interact in

real time through synchronous audio—visual communication while being in different settings.

Asynchronous/remote cardiac
rehabilitation

A delivery model in which patients and healthcare professionals are not connected
simultaneously; exercise and health-related data generated by patients are stored and transmitted

for subsequent review and feedback by healthcare professionals.

Hybrid cardiac rehabilitation

A delivery model that combines synchronous, in-person cardiac rehabilitation with virtual or

asynchronous telerehabilitation modalities, tailored according to the patient’s clinical status and

preferences.

Z(virtual CR), A, o] 531} &xp7} FUTE Alzte] 12
%) 943 dlolelr} A4, B 1B ¢
(asynchronous or remote CR)©]THI1,13]. 2| Lol 2h}o] ¢
& AdEiel AN Ao S vhedsto] i A&t virtual
CR E+= remote CRE HJ3)5} = S} Wh=5] 50|

A2 (hybrid CR) B@lo] Ax} 5 =

I QITH14].

)

2]

i

oL o
=

lo
|
D)

ol

2) CIX|& 7|= 7|9t AT Ee

2021 0] i AAE Ed el whew, YyAd A%

A Aolld 71 E6] E8H 71e2 AnEE

d 717100, A 17-2] F 60% o]/ ol A AHERATHI
Iz 2 9l 7N 2 EAF HAA] e olu| Ut

2 714 GAtaE =77t RIHsH| Z-8E3ich AnfEZ

fEeAIE ol & HEAE T I 2= 7ls

A A7 A Sl At 7 Ao o]/do] EAfsIge.

U Ao 2 He St Akt vk S0l A9
1A

5 % A5 olole] 1% @ $718) HARE WS 4, 17
SN B A D 24 7152 BEHOR Tk 9

SlcHizl.
EAE 7% 7 AR B

TR, 71E AlE 7]

T 8 45S HAE A £ 2 1AL %
ote o2 sl %D}(Table 2) = -a] o= s8igl Al
s ZUEF S 7H 1A GAE el 481 g9l
o, 0]5 1A A A5 TUEY, S2F 28 W 2] A
A, A T, AEAElA SA 5o 2 Axl A8 W7t
9“*5401 SITHILIS) ol P4 252 A E 719

otk dE A IFEPE'Jr T 2 Hol| ol & Kol
°41H77}7\] B3E OAE A L2 38 ol E Al

olalio] £

M

3) YuE 2

A=W 2ISH(coronary artery disease [CAD]) & A&t
A3} (cardiovascular disease [CVD]) BA}& tjako & 5t %]
< AAA Rz @ oEEAelA, HAE Zls 7Rk A
A JEAT AL e ole BeE A
Al A TA7E HAF FA = AL Qlok(Table 3) [16-20]. CAD
3212 tAre 2 mHealthr} £3hg Auiyta] =2 g2y
(disease management program [DMP])2] & 3}& mHealth7}
s3bE]7] 9R DMP} H]3 2433} Braver 5] wef R o]
Alell6] B d9loll ok A 9 A T YRR
0.68; 95% CI: 0.50-0.91, RR: 0.55; 95% CI: 0.44-0.68), S+

A HFEL(RR: 0.37; 95% CI 0.26-0.54)0] 7-As}kgiTh uhm x}

1:11:—11 =
a-aga



Annals of CardioPulmonary Rehabilitation 2025;5(2):51-58

Table 2. Core Components, Applied Technologies, and Future Directions in Digital Cardiac Rehabilitation

Core components Applied technologies

Currently utilized functions

Future development direction

Patient assessment ~ Mobile devices, web-based

Medical history review, physical
status assessment, quality-of-life

Integrated analysis of clinical and
digital health data

questionnaires

platforms
Nutritional Mobile applications, online
counseling education platforms
Risk factor Wearables, remote monitoring
management systems
Psychosocial Tele-counseling, digital
management questionnaires
Physical activity Mobile applications, activity sensors
counseling

Exercise training Wearables, virtual platforms

Medication
adherence

Smart pillboxes, mobile reminder
systems

Dietary logging, nutrition
education, counseling

Monitoring of blood pressure, body
weight, blood glucose, lipid profiles ~ warning systems

Assessment of depression and
anxiety, emotional support

Activity tracking, goal setting

Heart rate monitoring, exercise
duration, distance tracking

Medication logging, dosing
reminders, adherence monitoring

Automated, analytics-based
personalized nutritional
management

Al-based risk prediction and early

Integration of behavioral and
mental health data

Optimization of physical activity
based on living environment and
context

Automated, personalized exercise
prescription

Integration of digital therapeutics
and devices for personalized
medication management
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Table 3. Summary of Meta-analyses on Digital Technology-Enabled Cardiac Rehabilitation

Study Study Intervention Control Number of study/  Key clinical outcomes
population sample size
Braver et CAD mHealth-integrated Usual care or 18 studies; All-cause readmission: RR 0.68
al., 2023 disease management non-digital N=1,009-1,514 (0.50-0.91); cardiac readmission:
[16] programs programs RR 0.55 (0.44-0.68); ED visit: RR
0.37 (0.26-0.54); mortality/ MACE:
NS
Ansari et CAD Digital cardiac Traditional 13 studies; QoL: Mean deviation 0.10 (0.05-
al., 2025 rehabilitation center- N=1,850 0.15); rehospitalization: RR 0.86
[17] based cardiac (0.66-1.11); MACE RR: 0.67 (0.42-
rehabilitation 1.07)
Zhouetal, CVD Smartphone-assisted Usual care or 14 RCTs; VO,peak: WMD 1.32 (0.82-1.81);
2024 [18] cardiac rehabilitation conventional CR N =1,962 adherence: RR 1.62 (1.21-2.17);
other outcomes: NS
Xuetal., CR Mobile application— Standard CR or 4 RCTs; N=185  CR completion/adherence: RR 1.38
2019 [22] participants ~ based CR support usual care (1.16-1.65); functional and QoL
outcomes” mixed
Yuetal., CR eHealth interventions Usual care 18 studies MVPA: SMD 0.18 (0.07-0.28);
2023 [19] participants  (wearables, web, apps) or no digital cardiovascular outcomes NS
intervention
Luijketal.,  Post-CR Digital interventions for ~ Usual care / 20 RCTs; Objective PA: NS; subjective PA:
2024 [20] patients PA maintenance no structured N=1,801 SMD 0.37 (0.05-0.69)
maintenance
Chong et CAD/CVD Technology-assisted CR  Conventional 9 RCTs Risk factors and psychological
al., 2021 center-based CR outcomes: comparable between
[21] technology-assisted CR and CBCR
Popovici CVD Smartphones and digital ~ Conventional 7 studies; VO,peak and 6MWT favored
etal., 2023 methods in CR CR or usual care N =802 intervention
(23]
Kenny et CVD Digital CR Varied / usual 25 RCTs Digital CR demonstrated significant
al., 2024 incorporating behavior  care improvements in daily step counts,
[24] change techniques light-intensity physical activity,
(BCT) medication adherence, functional

capacity, and LDL-cholesterol
compared with usual care, while
showing clinical effects largely
comparable to those of CBCR.

CAD: coronary artery disease, CR: cardiac rehabilitation, CVD: cardiovascular disease, ED: emergency department, MA: meta-analysis,
MACE: major adverse cardiovascular events, mHealth: mobile health, MVPA: moderate-to-vigorous physical activity, NS: not significant,
PA: physical activity, QoL: quality of life, RCT: randomized controlled trial.
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