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IT Summary of research and development
Background: Outpatient cardiac rehabilitation prevents recurrence in patients after cardiac surgery
or cardiac catheterisation, but the cardiac rehabilitation participation rate is low at less than
10%. On the other hand, attempts at remote cardiac rehabilitation have been studied with advances
in devices, but have not yet reached the stage of social implementation, and it is not clear
whether remote cardiac rehabilitation can be a substitute for outpatient cardiac rehabilitation.
The first telecardiac rehabilitation using telenursing in Japan, which was conducted by the
principal investigator in the past, significantly prevented emergency readmission of patients with
severe heart failure, and was applied to postoperative cardiac patients
Purpose: The purpose of this study is to develop a versatile telecardiac rehabilitation application
‘TeleRehab’ using a wearable device feasible in Japan, to confirm the safety and effectiveness of
telemanagement using it, and to implement it in society at an early stage. As a side effect, the
cost—effectiveness of telecardiac rehabilitation, psychological effects and stabilisation of
sympathetic nerve activity were also analysed.
Demonstration field: Sakakibara Memorial Hospital is the facility with the largest number of
cardiac operations and cardiac rehabilitation in Japan, and the principal investigator was in
charge of this hospital and was able to immediately implement remote cardiac rehabilitation with 60
staff members.
Health app development: a practical telecardiac rehabilitation app was developed in the cardiac
rehabilitation department of Sakakibara Memorial Hospital, which has a history of over 40 years.
The Apple Watch Series 6 was used as the device because of its functionality, portability,
versatility and the fact that ECG and pulse measurement is a medical device, and personal
information was taken into consideration. Consideration was also given to personal data.
Endpoints: primary endpoint: total mortality, cardiovascular events, PeakV02; secondary endpoints:
PHQ-9, ICER, HRV
Subjects: patients treated in hospital for cardiovascular disease and discharged home
Study design: single—centre, randomised, open—label, parallel-group study to compare the efficacy
and safety of a wearable device-based <telecardiac rehabilitation group> with a routinely delivered
{ambulatory cardiac rehabilitation group>.
In the remote cardiac rehabilitation group, ECG was measured by Apple watch before and after
exercise. Biweekly medical information, (i) weight, (ii) BP, (iii) HR, (iv) ECG, (v) Sp02, (vi)
step count, (vii) sleep information, (viii) EQ5D) was automatically sent by the App. biweekly tele—
nursing by a nurse based on medical information obtained by the App. The tele— and ambulatory
cardiac rehabilitation group had a 90-day intervention period, and blood samples, Xp, ECG and
cardiopulmonary function tests (CPX) were performed at the end of the study.
Number of participants: 66 in the outpatient cardiac rehabilitation group and 69 in the remote
cardiac rehabilitation group.
Duration of study: 3 years.
RESULTS: Telecardiac rehabilitation proved to be as effective and safe as outpatient cardiac
rehabilitation for cardiac patients, and was able to deliver a relapse prevention programme to

those who had difficulty attending hospital.



