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Introduction: Aging brings about several physiological changes, including a decline in vascular endothelial function, increased arterial stiffness, and disruptions in autonomic regulation, all of which contribute to a higher risk of cardiovascular disease (CVD). These changes may make older adults especially vulnerable to factors that further impair vascular health. Prolonged sitting (PS), defined as remaining seated for 2+ hours, is an independent risk factor for CVD. It often occurs in environments with elevated carbon dioxide (CO₂) levels (mild hypercapnia), which may further deteriorate vascular function. However, little is known about how PS in such conditions affects older adults. Purpose: This study aimed to explore the cardiovascular effects of PS in a mild hypercapnic environment in older adults. Additionally, it examined whether active leg movement could help mitigate vascular dysfunction in this setting. Methods: 7 healthy older adults (6 males, average age 72 ± 3.68 years) took part in two experimental visits, each involving 2.5 hours of PS in a mild hypercapnic environment (CO₂ = 1500 ppm). The sessions included a control condition with no movement (CON) and an active leg movement condition (ACT). Endothelial function in the popliteal and brachial arteries was assessed through flow-mediated dilation (FMD), while autonomic function was assessed using heart rate variability. Reoxygenation and metabolic rate, indexes of microvascular function, were evaluated using near-infrared spectroscopy. All assessments were conducted before and after the sitting. Results: Brachial FMD was reduced in the CON condition compared with ACT ( -1.89 ± 0.52%, P<0.0001 vs  1.05 ± 1.09%, P=0.0047, respectively). Popliteal FMD was attenuated in the CON condition compared to ACT ( -1.73 ± 0.53%, P<0.0001 vs  1.01 ± 1.07%, P=0.005, respectively). Muscle metabolic rate was only decreased in CON condition (-0.03 ± 0.03 %/s, P=0.0318). No significant changes in reoxygenation rate or autonomic function were observed. Conclusion: This preliminary data shows that uninterrupted prolonged sitting with mild hypercapnia further impaired the already compromised macro- and microvascular function of older adults. However, intermittent bouts of movement were sufficient to preserve leg vascular function during bouts of PS.

