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Abstract 

Individuals with attention-deficit/hyperactivity disorder (ADHD) have elevated smoking prevalence and 
reduced cessation rates compared to the general population. However, the effects of cigarette smoking on 
underlying brain activity in smokers with ADHD are not well characterized. Non-invasive near-infrared 
spectroscopy (NIRS) was used to characterize how cigarette smoking affects prefrontal brain hemodynamics in 
smokers with and without ADHD. Prefrontal changes of oxy- and deoxyhemoglobin (HbO2 and HHb) were 
measured in six male adult smokers with ADHD and six age- and gender-matched control smokers. NIRS 
measurements were separated into four sequential time intervals, i.e., before smoking, during smoking, after 
smoking, and during a breath hold. Prefrontal HbO2 was lower during smoking in smokers with ADHD 
compared to control smokers. More specifically, smokers with ADHD showed decreased prefrontal HbO2 
during smoking compared to breath hold, before and after smoking periods. In contrast, control smokers 
showed increased prefrontal HbO2 from before smoking to breath hold. Decreased prefrontal HbO2 in 
smokers with ADHD may reflect a smoking-induced change in prefrontal brain activity and microvasculature, 
which is not found in smokers without ADHD. The lower prefrontal HbO2 may be a biomarker for increased 
susceptibility to tobacco smoke in smokers with ADHD. Smoking in individuals with ADHD may increase 
vasoconstriction of cerebral arteries in the prefrontal cortex, which may contribute to a reduction in HbO2. The 
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findings highlight the importance of smoking cessation, in particular in those smokers who use nicotine to self-
medicate ADHD symptoms. 
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