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Objective: To prevent physical and mental health problems and diseases in schoolchildren and adolescents, it is important for
children to be interested in their own health issues and to be connected to appropriate support at an early stage. This research
project has developed a next-generation medical support system that utilizes Information and Communication Technology
(ICT) and medical, health, and lifestyle information to detect health issues in schoolchildren and adolescents at an early stage.
By implementing a Cognitive Behavior Therapy (CBT) application (hereinafter referred to as "CBT application") equipped
with a lesson part for learning the mechanism of the mind and a self-monitoring part for one's emotions, we have been able
to improve health issues and provide children with risk factors with early. The purpose of the study was to verify that
appropriate support can be provided early on to children with risk factors.

Methods: In addition to the iOS version of the CBT application, an Android version was created in 2021, and a system was
established to enable all examinees who wish to participate in intervention research to do so. We also started development of
a tablet version with a view to introducing it into the GIGA (global and innovation gateway for all) school concept. In addition,
a platform for data storage was created. With a view to spreading the system in medical institutions, an intervention study was
conducted with children who were not attending school while attending the principal investigator's and co-investigator's
medical institutions. In addition, intervention research was conducted in the 5th and 6th grades of one public elementary
school and in a middle and high school with a view to dissemination to the GIGA school concept in educational institutions.
(UMIN000052705 Fukuoka University Ethics Approval Number U23-11-002)

Results: In 2022, a single armed intervention using a CBT application was conducted for 126 truant children in a multicenter
setting. Significant improvements in the primary outcome, QTA30 (physical and mental health scale) and quality of life scale
(PedsQL), were observed after 2 and 6 months of intervention. A depression auxiliary diagnostic system was developed using
a language processing model (BERT; Bidirectional Encoder Representations from Transformers) utilizing text data entered
into the app. Among the text words entered into the application by the test subjects, "I can't sleep", which are risk words for
predicting depression, were found to be correct in 76% of the cases as risk words predicting illness. In 2023, a single-armed
intervention using a CBT application on a tablet device was conducted with healthy students in two schools (a public
elementary school and a private integrated junior and senior high school) using GIGA School. The primary outcome was the
PHQO9A (depression scale) before and after implementation of the app (average 1 month) 308 participants participated, with
an 81% completion rate of the app. In 60% of all participants, the depression scale improved significantly, 10% remained
unchanged, and 30% had a worsening depression score. Significant improvement in PHQ9A was observed in both the high
(PHQY9A>15), medium (PHQ9A=10~14), and low (PHQ9A=5~9) depression groups. In addition, we developed a system that
automatically notifies managers of subjects' rarefied ideation risk alerts based on input content, and obtained a patent (No.
7401061) (registered on December 11, 2023). Rarefied thoughts: "Almost every day, I would rather be dead. I'm hurting
myself." The intervention was conducted with 10 students who had typed "I would rather die almost every day. The system
made it possible to detect students who continued to have suicidal thoughts before and after the implementation of the
application at an early stage and to link them to appropriate support at medical institutions.

Future Prospects: RCTs and other studies are needed before the system can be used as a programmed medical device (Software
as Medical Device, SaMD) at medical institutions in the future. On the other hand, as a non-SaMD, there is also a high need
for the use in educational institutions, and negotiations are currently underway to introduce the system to five public junior
high schools in the principal investigator's region (population 120,000). In addition, since some groups do not show
improvement in depressive symptoms, we plan to increase the intensity of CBT by adding different CBT modules. In addition,
the company has applied for a contract with the Ministry of Education, Culture, Sports, Science and Technology's project for
early detection and early support of truant students, "Survey and research for the introduction of mental health observation
using one terminal per student," and plans to monetize the system by installing it in GIGA schools throughout the country.



