Associations of Combined Modifiable Risk Factor Control With Incident Lower-Limb Ulceration and Population-Attributable Burden in Diabetes: A Prospective UK Biobank Study

Abstract
Aims
To evaluate the association between combined control of modifiable risk factors and incident lower-limb ulceration (LLU) among UK Biobank participants with diabetes, and to estimate population-attributable fractions (PAFs) for suboptimal control of each component.

Methods
Using guideline-based thresholds aligned with UK Biobank data availability, we defined control of eight modifiable risk factors: adiposity (BMI <25 kg/m² and waist-to-hip ratio <0.90 in men/<0.85 in women), blood pressure (<140/90 mmHg), HbA1c (<53 mmol/mol), LDL cholesterol (<2.6 mmol/L), kidney function (eGFR ≥60 mL/min/1.73 m²; UACR <30 mg/g when available), physical activity (meeting 2017 UK recommendations), non-current smoking, and diet quality (diet score ≥1). Participants were stratified by the number of targets achieved: low (≤2), moderate (3–5), and high (≥6). Multivariable Cox proportional hazards models estimated hazard ratios (HRs) for incident LLU by joint and component control. PAFs were estimated for suboptimal control of each factor.

Results
Among 28,268 participants, 784, 18,968, and 8,516 were classified as low, moderate, and high control, respectively. LLU-free survival differed across strata (log-rank p<0.001). Compared with low control, moderate and high control were associated with 33% (HR 0.67, 95% CI 0.53-0.85) and 60% (HR 0.40, 0.31-0.53) lower LLU risk, respectively (both p<0.001). Each additional target achieved was associated with a 20% lower risk (HR 0.80, 0.76-0.84). Except for LDL cholesterol, each component was independently associated with lower LLU risk (all p<0.05). PAFs were highest for suboptimal adiposity (37.7%), with smaller contributions from other factors.

Conclusion
Higher combined risk factor control was associated with a graded reduction in incident LLU. Suboptimal adiposity accounted for the largest population-attributable burden, underscoring adiposity control as a key target for LLU prevention.
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	Figure 1. Joint and component risk-factor control and incident LLU risk and attributable burden. (A) Kaplan-Meier curves by joint control strata: low (≤2), moderate (3-5), high (≥6). (B) Multivariable-adjusted HRs (95% CI) for joint and component control. (C) PAFs for suboptimal control of each component.
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