
CONNOR MARTIN1, LISA KAISER1, MICHELLE PAGE1, NOEL LEIGH1, MACIEJ GONIEWICZ1

1Roswell Park Cancer Institute, Center for Research on Flavored Tobacco

Preliminary Assessment of  Nicotine Exposure Among Adult Daily 
Vapers Who Use Various Types of  E-Cigarette Devices and Flavors

Study Design: participants completed visits once per month, for 12 
months. Consent was collected at initial visit, and several questionnaires 
were completed at first and last visit only; all other visits followed the 
same protocol of  bio-specimen collection, computer surveys, and 
respiratory testing. Computer surveys included questionnaires about 
recent flavors used and subjective respiratory symptoms.

Participants: questionnaires provided demographic information (figures 
below) as well as information about history of  previous tobacco product 
use, switching from combustible cigarettes to ENDS, and product 
preferences. Participants self-identified as 94.5% Caucasian, 11.9% 
Hispanic, 5.5% Asian, 1.8% African American, 0.9% Native American, 
with 3.7% reporting more than one ethnicity.

Bio-specimen Collection: urine, saliva, blood plasma, nasal epithelial 
swab cells, and exhaled breath condensate were collected at each visit; 
samples were stored in a -80C freezer until analysis could be performed.

Respiratory Testing: participants performed exhaled CO breath test, 
forced exhaled nitric oxide, spirometry, maximal inspiratory pressure, 
maximal expiratory pressure, and sniff  nasal inspiratory pressure.

Employment, n=109
Working now

Temporarily laid
off/sick/maternity

Looking for work

Retired

Disabled

Keeping house

Student

Other

Income, n=109

<$10,000 $10,000 to $14,999

$15,000 to $19,999 $20,000 to $24,999

$25,000 to $29,999 $30,000 to $34,999

$35,000 to $39,999 $40,000 to $49,999

$50,000 to $74,999 $75,000 to $99,999

$100,000 to $149,999 $150,000 to $199,999

$200,000 or more Prefer not to say

Education, n=109

8th grade 12th grade, no diploma High school graduate GED or equivalent

Some college, no degree Associate degree Bachelor's degree Master's degree or +
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Nicotine use , n=109

Mod 0-23mg

Mod 24+ mg

Pod 0-23mg

Pod 24+ mg

Disposable 0-23mg

Disposable 24+ mg

Mod/Pod 0-23 mg
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Fruit n=45 
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Candy n=7, r=.338 Dessert n=12, r=.043 Fruit n=45, r=-.175 Mint/Menthol n=14, r=-.083 Mixed n=20, r=-.032 Tobacco n=10, r=.363 Total n=109, r=-.081

Cotinine concentration (ng/mL)

FIGURE 2. Product device type was associated with higher or lower 
nicotine concentration.

FIGURE 3. Flavor was associated with device type and nicotine 
concentration.

FIGURE 5. No significant differences in cotinine concentrations 
across users of  various types of  flavors.

FIGURE 4. Estimated nicotine consumption during prior 30 
days, calculated using estimated amount purchased, nicotine level 
used, and estimation of  amount of  purchased product used.
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FIGURE 1. Distribution of  most commonly used flavor in the 
prior 30 days at first visit.

Previous studies have shown that nicotine delivery after a single use of  
an e‐cigarette device in a controlled laboratory setting depends on the 
specific device characteristics and flavor type. The aim of  this study was 
to examine whether e-cigarette characteristics and flavor types are 
associated with nicotine exposure, under users' typical patterns of  usage, 
outside of  a laboratory setting. 

The data revealed an association between nicotine content, flavor 
type, and type of  e-cigarette device used by adult daily vapers; 
higher nicotine e-juice was associated with disposables and pod 
devices while lower nicotine was used with mod-box devices. 
However, estimated nicotine intake appears to be similar among 
adult daily vapers regardless of  device type or flavor, with self-
reported nicotine consumption and urinary cotinine levels being 
in agreement.

This research was funded by a grant from the National Cancer 
Institute, project number U54CA228110.

Preliminary Results
(Visit 1 Data)


