
ENDS users had acute worsening of blood pressure, heart rate, and heart rate variability, as well as vasoconstriction, impaired exercise 

tolerance, and increased airflow obstruction after vaping compared with control participants.
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STUDY DESIGN RESULTS

Observational challenge study before and 
after 15 minutes of nicotine product use
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What Are the Cardiopulmonary Responses to Electronic Nicotine Delivery Systems and 
Cigarettes?
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Three groups compared:

Exclusive Electronic Nicotine 
Delivery Systems (ENDS) Users
n = 164

Exclusive Cigarette Users
n = 117

Controls
n = 114

After Product Challenge, ENDS Users Showed

Greater Increases vs Controls in

Greater Increases vs Controls in

Greater Increases vs Controls in

Results Were Similar Between ENDS and Cigarette Users


