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Background 
Endothelial dysfunction and low-grade inflammation play an important role in the 
pathogenesis of cardiovascular disease. Physical activity and sedentary behavior are 
potential modifiable risk factors in the development of cardiovascular diseases. We 
investigated the association between physical activity and sedentary behavior and 
biomarkers of endothelial dysfunction and low-grade inflammation.  
 
Methods 
Data from The Maastricht Study (n=2336) were used. We measured biomarkers of 
endothelial dysfunction (von Willebrand factor, soluble intercellular adhesion 
molecule (sICAM-1), soluble vascular cell adhesion molecule 1 and soluble 
endothelial selectin), and low-grade inflammation (C-reactive protein, serum amyloid 
A, interleukin 6, interleukin 8, tumor necrosis factor alpha, sICAM-1). Biomarkers 
were combined into overall Z-scores (higher score, more dysfunction/inflammation). 
Physical activity (total, light, moderate-to-vigorous and vigorous) and sedentary time 
were measured with the activPAL3®.  
 
 
Results 
All intensities of physical activity were inversely associated with endothelial 
dysfunction and low-grade inflammation. (β [95%CI], endothelial dysfunction: total -
0.15[-0.21;-0.09]; light -0.04 [-0.06;-0.01]; moderate-to-vigorous -0.20 [-0.29;-0.11]; 
vigorous -0.26 [-0.49;-0.03]; low-grade inflammation: total -0.16 [-0.22;-0.11]; light -
0.05 [-0.07;-0.02]; moderate-to-vigorous -0.25 [-0.33;-0.16]; vigorous -0.40 [-0.62;-
0.17]. Independently of physical activity, sedentary time was associated with 
endothelial dysfunction and low-grade inflammation (endothelial dysfunction: 0.06 
[0.02;0.10], low-grade inflammation: 0.05 [0.01;0.09]).  Associations between 
physical activity (all intensities) and sedentary time on the one hand and endothelial 



dysfunction on the other were consistently stronger in individuals with prediabetes 
and T2DM than in individuals with normal glucose metabolism.  
 
Conclusion 
Physical activity (all intensities) and sedentary time can influence endothelial 
dysfunction and low-grade inflammation. Especially in individuals with pre-diabetes or 
T2DM, increasing physical activity and reducing sedentary time may be an important 
strategy to prevent endothelial dysfunction and low-grade inflammation.  


