Sustained Physical Activity and Diabetes Risk: A Target Trial Emulation Using the Australian Diabetes, Obesity and Lifestyle Study

Aim: To estimate the causal effect of sustained adherence to moderate-to-vigorous physical activity (MVPA) guidelines on incidence of diabetes using a target trial emulation framework.
Methods: We emulated a hypothetical target trial using data from the Australian Diabetes, Obesity and Lifestyle Study (AusDiab), a national longitudinal cohort with assessments at baseline, 5-year, and 12-year follow-up. Eligible participants were adults free of diagnosed diabetes at baseline and the 5-year visit, which served as time zero for the emulated trial. Sustained adherence was defined as ≥150 minutes/week of MVPA at both baseline and 5 years; participants reporting <150 minutes/week at both time points were classified as non-adherent. Individuals with discordant activity patterns were excluded to ensure comparison of sustained exposure strategies. Incident diabetes at 12 years was the primary outcome. Missing data were addressed using multiple imputation by chained equations (M=40). Average treatment effects (ATE) were estimated using targeted maximum likelihood estimation (TMLE) with Super Learner and pooled using Rubin’s rules.
Results: Sustained adherence to physical activity guidelines during the 5-year exposure period was associated with a substantially lower probability of developing diabetes by the 12-year follow-up. The expected probability of diabetes if none adhered (EY0) was 0.388 (SE 0.141; 95% CI 0.104–0.672; p=0.009), compared with 0.018 (SE 0.008; 95% CI 0.002–0.034; p=0.025) if all adhered (EY1). The average treatment effect (ATE = EY1 − EY0) was −0.369 (SE 0.139; 95% CI −0.651 to −0.088; p=0.011), representing a 36.9 percentage-point lower probability of developing diabetes under sustained adherence to MVPA guidelines.
Conclusion: Sustained adherence to physical activity guidelines was associated with a significantly lower risk of incident diabetes over 12 years. These findings support regular physical activity as an important strategy for long-term diabetes prevention.
























