Title: Design and Validation of AI-driven gamification intervention agent for Self-management of Type 2 Diabetes in Middle-aged and Young Adults

Background & Aim: Young and middle-aged patients with type 2 diabetes（T2DM）encounter substantial barriers in self-management.This study aimed to develop an AI-driven gamification intervention agent and systematically evaluate its usability, acceptability, and effectiveness in improving self-management behaviors, psychological well-being, and glycemic control among this specific population.

Methods: 
We designed an AI-driven gamification intervention agent named Tsing Tang Town, which is built on an open‑source large language model integrated with a specialized diabetes knowledge base and game engine. Grounded in self‑determination theory and framed by ADCES‑7 self‑care behavior framwork,the intervention included personalized health tasks, real-time intelligent interaction, and gamified incentive mechanisms.
A total of 108 T2DM patients aged 18–59 years were randomized into experimental (n=54) and control (n=54) groups. The experimental group used Tsing Tang Town continuously for 3 months, while the control received routine diabetes self-management education and support. Outcome measures included the scores of MEEGA+ scale(for usability),the diabetes self-management behavior scale(SDSCA),Diabetes Distress Scale(DDS),fasting plasma glucose (FPG), and HbA1c.

Results: The experimental group reported high usability and positive user experience via the MEEGA+ scale. After 3 months of intervention, compared with the control group, the experimental group showed significantly improved self-management behaviors (higher SDSCA scores), reduced diabetes-related distress (lower DDS scores), and better glycemic control (lower FPG and HbA1c levels), with all differences being statistically significant (all p<0.05).

Discussion / Conclusion: This AI-driven gamification intervention agent demonstrates high usability and acceptability, and it effectively enhances self-management capabilities, alleviates diabetes-related psychological distress, and improves glycemic control in young and middle-aged adults with T2DM, providing a novel and feasible approach for clinical T2DM management in this population.
