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Abstract:
Obesity or regular running are key factors discussed regarding the risk of knee osteoarthritis (OA). While obesity is
traditionally considered a risk factor, the impact of running and its biomechanical characteristics on region-specific cartilage
changes remain unclear. PURPOSE: To examine whether obesity, running, or inactivity are associated with the risk of
structural knee cartilage damage, and to investigate whether biomechanical variables show region-specific associations with
cartilage integrity. METHODS: A 4HAIE study included 1,014 participants split into four groups based on physical activity
and obesity: runners (n=578; age 37.9±10.9; BMI 23.5±2.7kg/m²; body fat 26.7±5.6%; VO₂max 47.2±8.2), obese runners (n=9;
age 45.8±12.1; BMI 31.0±0.8; body fat 30.5±5.3%; VO₂max 37.4±8.2), non-runners (n=351; age 38.8±14.1; BMI 24.5±3.2;
body fat 33.5±6.3%; VO₂max 35.2±8.0), and obese non-runners (n=76; age 44.3±13.6; BMI 33.1±2.7; body fat 40.4±6.1%;
VO₂max 27.0±6.0). Assessments included knee MRI and 3D running analysis. Multivariate logistic regression models were
adjusted for age, sex, and activity category. RESULTS: Obesity was significantly associated with greater odds of OA (Figure
1, Outerbridge≥1). Regardless of whether runners or obese non-runners were used as the reference group, no running
group (including obese runners) showed increased odds of OA. Key finding: Region-specific biomechanical signatures
recurred across models, reflecting knee joint mechanics, suggesting non-random, targetable relationships for compartment-
specific gait interventions (e.g., max knee adduction was associated with protection in lateral tibiofemoral/patela regions,
OR≈0.88-0.90, p<0.01). CONCLUSION: Obesity increases risk of MRI-detected cartilage damage, while regular running does
not. Biomechanical variables show regional signatures, supporting targeted interventions.
Figure 1 Medial femoral OA compared to obese non-runners.
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