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Effect of home- and app-based high-intensity interval training next generation on fatigue among breast cancer survivors: a

multicenter randomized controlled trial (habit Next)

The previous studies showed beneficial effect of exercise in breast cancer survivors. The outcomes strongly influenced by
exercise in cancer survivors are cardiopulmonary function, physical fitness, muscle strength, and quality of life (QoL). The
next most important health outcome of interest is fatigue. However, there are the barriers such as lacking time, place, or
information. Therefore, in a small pilot study, we developed a home exercise program (habit-B) to improve VOopeax and leg
muscle strength in sedentary Japanese breast cancer survivors and found that the program could also improve fatigue. Given
that a personalised exercise support mobile-app would be widely implemented, we designed the program to be performed 1)
at home, 2) for a short time (10-min in total), and 3) using only body weight exercises involving the lower limbs without
any equipment. The present project is to establish the mobile health system with moble APP and wearable device and
conduct a multicentre interventional trial of a home-based HIIT program (habit-next) that aims to improve fatigue in breast
cancer survivors. The main results of this project are listed below.

1) Protocol for clinical trial:

We developed a protocol for a randomized controlled trial to examine the effect of high-intensity interval training at home
with an app on cancer-related fatigue in breast cancer survivors. The protocol was completed in 2022 and submitted to and
approved by the ethics committee of the institution at National Cancer Center in Japan. We also drafted a protocol paper to

be submitted to an international journal.

(2) System for clinical trial:

We implemented a system to enable the online high-intensity, short-duration, intermittent exercise training with body
weight using mobile APP with the industrial company, we added the following contents: review of exercise menus,
automated exercise counseling using the behavioral change model, and patient education. A pre-intervention prototype was
tested by exercise specialists, medical professionals, and cancer survivors to improve usability. Infrastructure such as
servers for conducting a multicenter trial was established, systems were implemented, and data collection and data

management were conducted using a cloud-based electronic patient-reported outcomes (¢PRO) collection system.

(3) Conduct the clinical trial:
In order to facilitate the progress of the recruitment of subjects, we prepared explanatory documents for recruitment, and
trained staff in charge of recruitment, intervention, and evaluation. The clinical trial was initiated in January 2023, and case

enrollment proceeded. By the end of the study, 29 subjects had given their consent to participate in the study.

In addition to the above, we promoted the social implementation. Specifically, we had the presentations at domestic and
international conferences, met with the president of the Japanese Breast Cancer Society, and discussed the implementation
with the Exercise Oncology Working Group established by the Japanese Association of Supportive Care in Cancer. In
addition, discussions were held with several healthcare service providers and cancer patient’s associations. Although this
project could not show the evidence through a randomized controlled trial to examine the effects of home-based high-
intensity interval training on cancer-related fatigue in breast cancer survivors, the mobile app developed in this project has

potential as a new digital healthcare service. potential for new digital health care services. Through the mobile app, not only



will users be alerted to the implementation of exercise programs, but they will also be able to improve their sense of self-
efficacy through self-monitoring. From these, it is possible to extend healthy life, improve quality of life, and contribute to
healthcare costs. By using this service, data outside of hospitals will be obtained and its effectiveness will be verified, which
is expected to lead to the accumulation of new knowledge based on real-world data that has not been obtained up to now
and its utilization in the medical field. Since the effect of exercise has been observed for cancers other than breast cancer

(such as colon, prostate), the mobile app is expected to be applied to other types of cancers, and the application will be

developed outside of urban areas in Japan and in Asia.



