

Real-time Self-Management Support for Adolescents with Type 1 Diabetes: a pragmatic, multicentre, randomised controlled trial

Background & Aim: Achieving optimal glycaemic control and self-management remains challenging for adolescents with type 1 diabetes (T1D). While structured education improves knowledge, its scalability is limited. This trial evaluated the effectiveness of an intervention combining a Large Language Model (LLM)-based chatbot with a structured digital self-management support curriculum, compared to standard care alone, in adolescents with T1D.

Methods: This 12-month, open-label, multicentre, parallel-group randomised controlled trial recruited adolescents aged 10–18 years with T1D from two geographically distinct hospitals in China (Changsha and Urumqi). Participants were randomly assigned (1:1) to intervention or control groups. The intervention group received standard care plus an LLM-enhanced programme delivered via WeChat, comprising an LLM-based chatbot (T1DiaBot) for real-time support alongside a 12-module structured digital curriculum. The control group received standard care alone. Co-primary outcomes were changes from baseline to 12 months in HbA1c and diabetes self-management (C-SMOD-A-23 subscales). Primary analyses followed intention-to-treat using linear mixed-effects models.

Results: Between October 2024 and July 2025, 148 adolescents were randomised (intervention: n=74; control: n=74). HbA1c reduction was significantly greater in the intervention group (baseline: 8.5% [SD 2.4] vs. 8.7% [2.5]; 12 months: 7.2% [1.4] vs. 8.2% [2.3]; adjusted mean difference in change: -0.95%, 95% CI –1.9 to –0.03; p=0.043). The intervention group also demonstrated significantly greater improvements in collaboration with parents (mean difference: 2.1 points, 95% CI 0.7–3.5; p=0.003), diabetes care activities (1.3 points, 95% CI 0.1–2.5; p=0.037), and diabetes goals (1.0 points, 95% CI 0.1–2.0; p=0.036). No severe hypoglycaemia or diabetic ketoacidosis occurred.

Conclusion: Integration of an LLM-based virtual companion with a structured digital programme significantly improved glycaemic control and self-management behaviours in adolescents with T1D over 12 months. This scalable, theory-driven model addresses key limitations of traditional education, offering an effective adjunct to routine care.

 

 


