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ORIGINAL RESEARCH

older) in the US reported current e-ciga-
rette use.4 Among all age groups, young 
adults aged 18-24 reported the highest 
rates of e-cigarette use, with 9.3% report-
ing that they used e-cigarettes in 2019.4 

E-cigarettes represent a potential pub-
lic health benefit if used exclusively to 
help people quit combustible tobacco 
cigarette use.5 However, most young adult 
e-cigarette users report that they never 
previously smoked cigarettes,4,6 thus they 
are not using e-cigarettes for combustible 
tobacco cessation. Given the risks of nega-
tive health consequences with e-cigarette 
use among young adults,7-10 the rising rates 
of e-cigarette use among this population4 

mandates a better understanding of how to 
help e-cigarette users to quit.

State tobacco quit lines serve as an 
important resource to connect tobacco 
users with free, evidence-based treatment 
for nicotine addiction.11 Given their estab-
lished infrastructure and broad reach, quit 

lines are poised to play a major role in helping e-cigarette users 
quit vaping. Studies examining e-cigarette use among quit line 
callers have focused largely on how e-cigarettes impact cigarette 
smoking cessation12-14 rather than on e-cigarette cessation. One 
recent study evaluating e-cigarette use in callers across 24 public 
quit lines noted a rise in e-cigarette use in quit line callers from 
12.3% in 2016 to 14.7% in 2018, with highest rates of use among 
young adult callers at 25.2% reported in 2018.15 As e-cigarette 
use increases, more information is needed regarding use patterns 
(exclusive vaping vs dual use with cigarettes), trends by age group, 
motivations for use, and interest in quitting e-cigarettes among 
callers to quit lines, with a particular focus on young adults given 

ABSTRACT
Introduction: E-cigarette use has been increasing for years with a limited understanding of how 
to help users quit. Quit lines are a potential resource for e-cigarette cessation. Our objective 
was to characterize e-cigarette users who call state quit lines and to examine trends in e-ciga-
rette use by callers.

Methods: This retrospective study examined data from adult callers to the Wisconsin Tobacco 
Quit Line from July 2016 through November 2020, including demographics, tobacco product 
use, motivations for use, and intentions to quit. Descriptive analyses were performed by age 
group with pairwise comparisons.

Results: A total of 26,705 encounters were handled by the Wisconsin Tobacco Quit Line dur-
ing the study period. E-cigarettes were used by 11% of callers. Young adults aged 18-24 had 
the highest rates of use at 30%, and their use rose significantly from 19.6% in 2016 to 39.6% in 
2020. E-cigarette use among young adult callers peaked at 49.7% in 2019, coinciding with an 
outbreak of e-cigarette-related lung injury. Only 53.5% of young adult callers used e-cigarettes 
to “cut down on other tobacco,” compared to 76.3% of adult callers aged 45-64 (P < 0.05). Of all 
callers using e-cigarettes, 80% were interested in quitting.

Conclusion: E-cigarette use among callers to the Wisconsin Tobacco Quit Line has increased, 
driven largely by young adults. Most e-cigarette users who call the quit line want to quit. Thus, 
quit lines can serve an important role in e-cigarette cessation. A better understanding of strate-
gies to help e-cigarette users quit is needed, particularly in young adult callers.
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Trends in E-cigarette Use in Callers 
to the Wisconsin Tobacco Quit Line 

INTRODUCTION
Cigarette smoking has been on the decline for decades among all 
age groups in Wisconsin and the United States.1-3 However, e-cig-
arette use—or vaping—has increased markedly since its introduc-
tion over 10 years ago. As of 2019, 4.5% of all adults (18 and 
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their higher rates of use. Such information can help quit lines to 
better develop treatment services for e-cigarette users and help 
clinicians better understand the potential of quit lines to assist 
their patients who use e-cigarettes.
 The Wisconsin Tobacco Quit Line (WTQL) receives approxi-
mately 5,000 to 10,000 calls per year. Its core program provides a 
single counseling session and 2 weeks of over-the-counter nicotine 
replacement therapy. The goal of this study is 2-fold: to character-
ize e-cigarette users who call state quit lines and to examine the 
trends, by age, in quit line use among people who vape. The cur-
rent study used data from calls to the WTQL from  July 2016 
through November 2020 to characterize callers’ demographics, 
use patterns of e-cigarettes and other tobacco products, and desire 
to quit e-cigarettes, overall and by age groups. Trends over time 
in call volume and e-cigarette use among callers also were exam-
ined. Given the rise in e-cigarette use overall during this period, we 
expected reports of e-cigarette use among WTQL callers to have 
increased substantially, especially among young adult callers. The 
late portion of 2019 was a period of particular interest, as a nation-
wide, highly publicized outbreak of e-cigarette or vaping product 
use associated lung injury (EVALI) occurred during this time,16 

potentially driving increased interest in e-cigarette cessation.  

METHODS
This study was a retrospective analysis of data from the WTQL 
from July 2016 through November 2020. July 2016 was chosen as 
the starting point as this was when the WTQL updated its intake 
call screening language to ask, “Have you used an e-cigarette or 
other electronic vaping product in the past 30 days?” During this 
time period, there were 26,705 treatment encounters. Treatment 
encounters were identified by the intake assessment call, and data 
from these intake assessment calls were used in the current analy-
ses, regardless of how many additional calls occurred during the 
treatment encounter. It should be noted that 92% of the 26,705 
calls were from unique individuals and that among individuals 
with repeated treatment encounters, most (89%, n = 1791) had 
2 unique encounters (range = 2-14; mean = 2.16; SD = 0.62). We 
opted to include all treatment encounters in our analysis, even 
if they were from someone who had more than 1 treatment 
encounter, in order to capture who is using WTQL services. 
Results were very similar when analyses were limited to the first 
treatment encounter from unique individuals (see Appendix). We 
hereto refer to treatment encounters as calls.

Measures
During intake calls, the WTQL collected month and year of call, 
demographic information, method of entry (phone, fax, e-refer-
ral, web enroll, other), and tobacco-specific questions (tobacco 
type[s] used, age at first use). For approximately 1 month twice 
each year when callers reported e-cigarette use, they were asked 
(1) “How many days did you use an e-cigarette or e-vaping prod-

uct in the last 30 days?”; (2) “Are you using e-cigarette/e-vaping 
products to quit smoking?”; (3) “Do you intend to completely 
quit using e-cigarettes/e-vaping products within the next 30 days?’

Statistical Analyses 
Descriptive analyses and pairwise comparisons were performed 
to examine demographic characteristics of the sample overall and 
by age group (18-24 years, 25-44 years, 45-64 years, and 65+ 
years). These age groups were chosen as they represent the stan-
dard age groups defined by the Centers for Disease Control and 
Prevention in reporting smoking prevalence.3,4

To characterize WTQL callers, they were classified according 
to patterns of product use: e-cigarette only, combustible ciga-
rette only, dual use of e-cigarettes and combustible cigarettes, or 
neither e-cigarette nor combustible cigarette use (eg, smokeless 
tobacco). Rates of each use pattern were calculated overall, and 
the proportions of each use pattern were compared across age 
groups. The frequency of vaping, use of e-cigarettes to quit smok-
ing, and motivation to quit vaping were analyzed similarly and 
followed by pairwise comparisons between age groups.

To examine trends over time, descriptive analyses examined 
the total call volume and investigated how the age structure of 
the callers varied over time. Pairwise tests were performed to 
identify changes in quit line utilization over time within each age 
group. Next, we examined the proportion of callers in each age 
group reporting e-cigarette use in each year. Trends were tested 
using a logistic regression analysis predicting e-cigarette use from 
year (coded linearly from 2016 = 0 to 2020 = 4), a categorical age 
group variable, and their interaction. To permit a closer look at 
a potential influence of the 2019 EVALI outbreak, we plotted 
e-cigarette use over time by quarter-years for the whole set of calls 
and within each age group. 

This study was approved by the University of Wisconsin-
Madison Health Sciences Institutional Review Board.

RESULTS
Characterizing WTQL Callers
From July 2016 through November 2020, there were 26,705 
calls to the WTQL. Table 1 describes demographic and tobacco 
use characteristics of the callers. The majority of callers were >44 
years old (67.9%), female (59.9%), White (73.9%), first used 
tobacco prior to age 18 (62.8%), and used cigarettes (95.8%). 
E-cigarettes were used by approximately 11% of all callers during 
the study period. Most of contacts with WQTL were initiated by 
tobacco users calling the WTQL (71.5%). 

Tobacco product use patterns and assessments of e-cigarette 
use characteristics are given in Table 2. Of the 2,969 callers 
reporting e-cigarette use, 93.2% (n = 2,768) reported being “dual 
users” (using both e-cigarettes and cigarettes), while the remaining 
6.8% used e-cigarettes alone. E-cigarette use was most common 
among young adults aged 18-24 (30.1%). The proportion of dual 
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users was similar across age groups. Young 
adults were significantly less likely to 
report using e-cigarettes “to cut down on 
other tobacco” compared to older adults 
aged 45-64 (53.5% vs 76.3%, OR = 0.36; 
95% CI, 0.18-0.70; P = 0.003). Most call-
ers in all age groups (79.6% of total sam-
ple) reported a “desire to quit e-cigarettes” 
in the next 30 days.

Trends Over Time
Call volume data over time are summa-
rized in the top portion of Table 3. Calls 
to the WTQL peaked in 2018, with an 
average of 579 per month. There was a 
marked decrease in callers in 2020, with 
an average of 352 per month. Calls from 
young adults represented less than 5% of 
the total call volume in each study year 
and decreased over time.
 Rates of reported e-cigarette use by 
year and age group are reported in bot-
tom section of Table 3. The Figure depicts 
trends in reported use of e-cigarettes over 
quarter-years during the study period by 
age groups. E-cigarette use in young adult 
callers increased from approximately 20% 
in 2016 and 2017 to a peak of 49.7% 
in 2019, then fell somewhat to 39.6% 
in 2020. A logistic regression analysis 
revealed a significant linear increase with 
year (OR = 1.48; 95% CI, 1.30-1.68; 
P <  0.001) and an effect of age group, 
such that, compared to 18- to 24-year-
old callers, odds of reported e-cigarette 
use were marginally lower in those 25-44 
years old (OR = 0.72; 95% CI, 0.52-1.01; 
P = 0.053) and significantly lower in those 
45-64 years old (OR = 0.53; 95% CI, 
0.38-0.73; P < 0.001) and those 65 and 
older (OR = 0.44; 95% CI, 0.30-0.65; 
P < 0.001). Additionally, there was a year 
× age group interaction (Wald = 60.65; 
df = 3; P < 0.001). Specific interaction 
contrasts indicated that, relative to the increase in reported e-cig-
arette use among 18–24 year olds, increases over time were less 
pronounced among the other age groups (interaction ORs =0.62 
- 0.76; Ps < 0.001). Interestingly, the Figure indicates that the 
peak period in which young adult e-cigarette users called WQTL 
occurred in the third quarter of 2019, coinciding with the EVALI 
outbreak that began in July of 2019.16 

Table 1. Demographics of Wisconsin Tobacco Quit Line Callers by Age Group, 2016-2020

  Total 18-24 years 25-44 years 55-64 years 65+ years
  N (%) N (%) N (%) N (%) N (%)

Total Callers 26,705 (100) 730 (2.7) 7,848 (29.4) 13,276 (49.7) 4,851 (18.2)
Sex     
  Male 10,694 (40.0) 301 (41.2)a,b 3,193 (40.7)a 5,317 (40.0)a,b 1,883 (38.8)b
  Female 15,979 (59.8) 427 (58.5)a,b 4,644 (59.3)a 7,944 (59.8)a,b 2,964 (61.1)b
Race     
  American Indian/Alaska 
  Native 400 (1.5) 19 (2.6)a 146 (1.9)a 191 (1.4)b 44 (0.9)c
  Arab/Arab American 31 (0.1) 3 (0.4)a 18 (0.2)a 8 (0.1)b 2 (0.04)b
  Asian 104 (0.4) 4 (0.5)a,b 68 (0.9)a 28 (0.2)b,c 4 (0.1)c
  Black/African American 4514 (16.9) 99 (13.6)a,c 1,232 (15.7)a 2,523 (19.0)b 660 (13.6)c
  Native Hawaiian/Pacific 
  Islander 21 (0.1) 2 (0.3)a 9 (0.1)a,b 8 (0.1)b 2 (0.04)b,c

  White 19,738 (73.9) 543 (74.4)a 5,725 (72.9)a 9,609 (72.4)a 3,861 (79.6)b
  Other 1,008 (3.8) 44 (6.0)a 388 (4.9)a 468 (3.5)b 108 (2.2)c
Ethnicity     
  Hispanic or Latino 1,041 (3.9) 44 (6.0)a 457 (5.8)a 461 (3.5)b 79 (1.6)c
  Non-Hispanic or Latino 24,738 (92.6) 664 (91.0)a 7,138 (91.0)a 12,358 (93.1)b 4,578 (94.4)c
Education     
  < High school 3,741 (14.0) 121 (16.6)a 826 (10.5)b 2,152 (16.2)a 642 (13.2)c
  High school/GED 9,737 (36.5) 367 (50.3)a 2,837 (36.1)b,c 4,728 (35.6)b 1,805 (37.2)c
  Some college or 
  technical/trade school 7,927 (29.7) 184 (25.2)a 2,469 (31.5)b 3,812 (28.7)c 1,462 (30.1)b,c

  College or university 
  degree 4,451 (16.7) 36 (4.9)a 1,474 (18.8)b 2,157 (16.2)c 784 (16.2)c
Entry method     
  Phone 19,098 (71.5) 539 (73.8)a,c 5,363 (68.3)b 9,475 (71.4)a 3,721 (76.7)c
  Fax referral 2,901 (10.9) 91 (12.5)a 892 (11.4)a 1,559 (11.7)a 359 (7.4)b
  E-referral 2,471 (9.3) 64 (8.8) 696 (8.9) 1,232 (9.3) 479 (9.9)
  Web enroll 1,189 (4.5) 32 (4.4)a 693 (8.8)b 393 (3.0)c 71 (1.5)d
  Other 1,046 (3.9) 4 (0.5)a 204 (2.6)b 617 (4.6)c 221 (4.6)c
Tobacco used (not mutually exclusive)      
 Cigarette 25,584 (95.8) 684 (93.7)a 7498 (95.5)b 12,749 (96.0)b 4,653 (95.9)b
  E-cigarette 2,969 (11.1) 220 (30.1)a 1,260 (16.1)b 1,152 (8.7)c 337 (6.9)d
  Cigar 1,476 (5.5) 73 (10.0)a 474 (6.0)b 690 (5.2)c 239 (4.9)c
  Smokeless tobacco 843 (3.2) 63 (8.6)a 453 (5.8)b 268 (2.0)c 59 (1.2)d
  Pipe 196 (0.7) 13 (1.8)a 71 (0.9)b 66 (0.5)c 46 (0.9)b
  Other 544 (2.0) 42 (5.8)a 197 (2.5)b 240 (1.8)c 65 (1.3)d
Age at first tobacco use     
  5-12 years  3,098 (11.6) 86 (11.8)a,b 898 (11.4)a 1,714 (12.9)b 400 (8.2)c
  13-17 years 13,671 (51.2) 457 (62.6)a 4,273 (54.4)b 6,822 (51.4)c 2,119 (43.7)d
  18-20 years 5,229 (19.6) 154 (21.1)a 1,565 (19.9)a 2,292 (17.3)b 1,218 (25.1)c
 21-24 years 1,675 (6.3) 17 (2.3)a 532 (6.8)b 757 (5.7)c 370 (7.6)b
  25+ years† 2,212 (8.3) 0 (0.0) 345 (4.4)a 1,281 (9.6)b 586 (12.1)c

Note: Within-category counts do not always sum to corresponding caller total owing to missing data on 
some measures. Proportions in the same row not sharing the same subscript (a,b,c,d) differ significantly at P  
< 0.05. Subscripts omitted for rows with no significant pairwise comparisons.
†The 18-24-year-old age group not included in pairwise columns comparisons owing to the structural zero in 
this group. 

DISCUSSION
The goals of this study were to better characterize e-cigarette use 
among callers to the WTQL from June 2016 through November 
2020 and examine trends, by age, over time. We were especially 
interested in understanding young adult use patterns. Reported 
e-cigarette use during the study period increased in WTQL callers 
overall. This is consistent with prior data15 and likely reflects the 
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increasing rates of e-cigarette use nation-
ally—largely among younger adults.3,4 
This is consistent with our finding that 
e-cigarette use varied markedly by age, 
with young adults having the highest rate 
of e-cigarette use. Young adults, when 
compared to older callers, less frequently 
reported using e-cigarettes to “cut down 
on tobacco use” and more frequently 
reported being “e-cigarette only” users. 
These patterns are consistent with national 
population-level studies showing higher 
rates of dual use in older adults.17 These 
differences in both use patterns and rea-
sons for vaping based on age suggest that 
different approaches may be warranted for 
older versus young adult WTQL callers, as 
motivations may affect expected use dura-
tion and expectations for quitting.

Our data show that approximately 
80% of callers to the WTQL who use 
e-cigarettes intend to quit vaping in the 
next 30 days. These rates did not differ 
markedly between age groups and were 
higher than prior studies that reported 
between 50% and 65% of adult e-cigarette 
users intending to quit.18 Although call-
ers to the WTQL aren’t specifically asked 
if they are calling for assistance to quit 
e-cigarettes, their intentions to quit sug-
gest they may view the WTQL as a quit 
resource. Given the lack of data on how 
to help e-cigarette users quit, these results 
highlight the importance of identifying 
how quit lines can best support e-cigarette 
cessation attempts. It is also important to 
understand how best to help dual users 
quit both cigarettes and e-cigarettes.

Finally, this study shows that tobacco 
product use is dynamic and requires con-
tinued monitoring to identify and respond 
to changes in use patterns over time. 
E-cigarette use in callers to the WTQL 
peaked in the 3rd quarter of 2019, which coincided with the 
EVALI outbreak during which e-cigarette users were becoming ill 
and occasionally died.16 While this was ultimately determined to 
be related to vitamin E acetate used in counterfeit tetrahydrocan-
nabinol (THC) vape devices,19 the initial concern was that the 
disease was the result of vaping e-cigarettes, and the media exten-
sively highlighted this possible connection. The peak in young 
adults calling the WTQL during this timeframe was dramatic and 

provides additional support to the notion that young adults iden-
tified the WTQL as a valuable resource for quitting e-cigarettes. 

This study has limitations. First, we examined quit line data 
from a single state, thus the findings may not be generalizable to 
other states or regions of the country. Second, detailed e-cigarette 
use questions were asked only for approximately 2 months per 
year, resulting in a smaller number of responses for those detailed 
questions. This illustrates the importance of collecting addi-

Table 2. Tobacco Product Use Patterns and Characteristics of E-cigarette Use Among Wisconsin Tobacco 
Quitline Callers, 2016-2020

  Total Sample 18-24 years 25-44 years 45-64 years 65+ years

Tobacco Product Use Pattern     
 E-cigarette only, N (%) 201 (0.8) 28 (3.8)a 77 (1.0)b 79 (0.6)c 17 (0.4)d
 Dual user, N (%) 2,768(10.4) 192 (26.3)a 1,183 (15.1)b 1,073 (8.1)c 320 (6.6)d
 Cigarette only, N (%) 22,816 (85.4) 492 (67.4)a 6,315 (80.5)b 11,676 (87.9)c 4,333 (89.3)d
 Other tobacco, N (%) 920 (3.4) 18 (2.5) 273 (3.5) 448 (3.4) 181 (3.7)
 Total 26,705 730 7,848 13,276 4,851

E-cigarette assessments     
 E-cigarette frequency 11.9 (11.1) 17.1 (13.8)a 11.9 (11.2)b 11.2 (10.7)b 11.6 (10.0)a,b

 (days/mos), M (SD)†
 E-cig used to cut down other 367 (68.6) 23 (53.5)a 132 (62.0)a,c 167 (76.3)b 45 (75.0)b,c 
 tobacco, N (%)††
 Want to quit e-cigarette, N (%)‡ 401 (79.6) 32 (78.0) 168 (81.6) 158 (77.1) 43 (82.7)
 E-cigarette nicotine, N (%)‡‡ 452 (76.4) 39 (90.7)a 184 (80.3)a 182 (70.3)b 47 (77.0)a,b

Note: Values in the same row not sharing the same subscript (a,b,c,d) differ significantly at P < 0.05. Subscripts 
omitted for rows with no significant pairwise comparisons.
†Limited to 313 callers administered the assessment (18-24 years, n = 21; 25-44 years, n = 118; 45-64 years, 
n = 132; 65+ years, n = 2).
††Limited to 535 callers administered the assessment and providing a valid response (18-24 years, n = 43; 
25-44 years, n = 213; 45-64 years, n =  219; 65+ years, n = 60).
‡Limited to 504 callers administered the assessment and providing a valid response (18-24 years, n = 41; 
25-44 years, n = 206; 45-64 years, n = 205; 65+ years, n = 52).
‡‡Limited to 592 callers administered the assessment and providing a valid response (18-24 years, n = 43; 
25-44 years, n = 229; 45-64 years, n = 259; 65+ years, n = 61).

Table 3. Wisconsin Tobacco Quit Line Call Volume and Reported E-Cigarette Use by Year and Age Group

  2016† 2017 2018 2019 2020‡

Call Volume  Calls  Calls Calls Calls Calls
 Total (calls/month) 2,321 (387) 6,848 (571) 6,944 (579) 6,719 (560) 3,873 (352)
 18-24 years (%) 107 (4.6)a 275 (4.0)a 112 (1.6)b 145 (2.2)c 91 (2.3)c
 25-44 years (%) 776 (33.4)a 2,066 (30.2)b 2,012 (29.0)b,c 1,852 (27.6)c 1,142 (29.5)b
 45-64 years (%) 1,159 (49.9)a,b 3,509 (51.2)a 3,406 (49.0)b 3,322 (49.4)b,c 1,880 (48.5)b,d

 65+ years (%) 279 (12.0)a 998 (14.6)b 1,414 (20.4)c 1,400 (20.8)c 760 (19.6)c

Callers Reporting E-Cig Use N (%) N (%) N (%) N (%) N (%)

 Total  212 (9.1)a 724 (10.6)b 860 (12.4)c 815 (12.1)c 358 (9.2)a
 18-24 years 21 (19.6)a 55 (20.0)a 36 (32.1)b 72 (49.7)c 36 (39.6)b,c

 25-44 years  87 (11.2)a 274 (13.3)a,b 366 (18.2)c,d 354 (19.1)d 179 (15.7)b,c

 45-64 years  86 (7.4)a,b 323 (9.2)b,c 346 (10.2)c 285 (8.6)b 112 (6.0)a
 65+ years  18 (6.5)a,b 72 (7.2)b 112 (7.9)b 104 (7.4)b 31 (4.1)a

†Based on 6 months of data from 2016.
‡Based on 11 months of data from 2020.
Proportions in the same row not sharing the same subscript (a,b,c,d) differ significantly at P < 0.05.
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tional data on e-cigarette users who call 
the WTQL. Third, there was a very small 
number of young adult callers, highlight-
ing need to increase cessation motivation 
and quit line appeal among young adults. 
The WTQL added a texting option as 
part of its services in 2021, and this may 
increase engagement with young adult 
e-cigarette users.20 Finally, the smaller 
number of “e-cigarette only” users (7% of 
total e-cigarettes users and <1% of all call-
ers) limited our ability to perform mean-
ingful comparisons of this group to “dual 
users” or “cigarette only” users.  

CONCLUSIONS
E-cigarette use increased in callers to the 
WTQL over the period 2016- 2020 and 
was highest among young adult callers. 
Quit lines likely can play an important 
role in helping e-cigarette users—particu-
larly young adults—quit, but additional 
research is needed to clarify how to achieve this outcome. 

Funding/Support: Megan Piper, PhD, received funding from the National 
Cancer Institute (R01CA239309).

Financial Disclosures: None declared.

REFERENCES
1. Cigarette smoking rates are lower since passage of Wisconsin's smoke-free indoor 
air law. News release. Wisconsin Department of Health Services. July 3, 2020. 
Accessed January 23, 2022. 
2. United States Public Health Service Office of the Surgeon General; National Center 
for Chronic Disease Prevention and Health Promotion (US) Office on Smoking and 
Health. Smoking Cessation: A Report of the Surgeon General. US Department of Health 
and Human Services; 2020. Accessed December 1, 2021. https://www.ncbi.nlm.nih.gov/
books/NBK555591/
3. Wang TW, Asman K, Gentzke AS, et al. Tobacco product use among adults - United 
States, 2017. MMWR Morb Mortal Wkly Rep. 2018;67(44):1225-1232. doi:10.15585/mmwr.
mm6744a2
4. Cornelius ME, Wang TW, Jamal A, Loretan CG, Neff LJ. Tobacco product use among 
adults - United States, 2019. MMWR Morb Mortal Wkly Rep. 2020;69(46):1736-1742. 
doi:10.15585/mmwr.mm6946a4
5. Fiore MC, Schroeder SA, Baker TB. Smoke, the chief killer--strategies for 
targeting combustible tobacco use. N Engl J Med. 2014;370(4):297-299. doi:10.1056/
NEJMp1314942
6. Bandi P, Cahn Z, Goding Sauer A, et al. Trends in e-cigarette use by age group 
and combustible cigarette smoking histories, U.S. adults, 2014-2018. Am J Prev Med. 
2021;60(2):151-158. doi:10.1016/j.amepre.2020.07.026
7. Fowles J, Barreau T, Wu N. Cancer and non-cancer risk concerns from metals 
in electronic cigarette liquids and aerosols. Int J Environ Res Public Health. 
2020;17(6):2146. doi:10.3390/ijerph17062146
8. Gotts JE, Jordt SE, McConnell R, Tarran R. What are the respiratory effects of 
e-cigarettes?. BMJ. 2019;366:l5275. doi:10.1136/bmj.l5275
9. Soneji S, Barrington-Trimis JL, Wills TA, et al. Association between initial use of 
e-cigarettes and subsequent cigarette smoking among adolescents and young adults: 

a systematic review and meta-analysis. JAMA Pediatr. 2017;171(8):788-797. doi:10.1001/
jamapediatrics.2017.1488
10. Khouja JN, Suddell SF, Peters SE, Taylor AE, Munafò MR. Is e-cigarette use in non-
smoking young adults associated with later smoking? A systematic review and meta-
analysis. Tob Control. 2020;30(1):8-15. doi:10.1136/tobaccocontrol-2019-055433
11. Mason K, Bailey L. NAQC FY2020 annual survey: progress update on state 
quitlines. North American Quitline Consortium webinar. May 5, 2021. Accessed 
October 25, 2021. https://cdn.ymaws.com/www.naquitline.org/resource/resmgr/2020_
survey/552021naqcfy2020asslides.pdf
12. Vickerman KA, Carpenter KM, Altman T, Nash CM, Zbikowski SM. Use of electronic 
cigarettes among state tobacco cessation quitline callers. Nicotine Tob Res. 
2013;15(10):1787-1791. doi:10.1093/ntr/ntt061
13. Vickerman KA, Beebe LA, Schauer GL, Magnusson B, King BA. Electronic 
nicotine delivery system (ENDS) use during smoking cessation: a qualitative 
study of 40 Oklahoma quitline callers. BMJ Open. 2017;7(4):e013079. doi:10.1136/
bmjopen-2016-013079
14. Subialka Nowariak EN, Lien RK, Boyle RG, Amato MS, Beebe LA. E-cigarette use 
among treatment-seeking smokers: moderation of abstinence by use frequency. 
Addict Behav. 2018;77:137-142. doi:10.1016/j.addbeh.2017.09.023
15.  Vickerman KA, Carpenter KM, Raskob MK, Nash CM, Vargas-Belcher RA, Beebe 
LA. Vaping and e-cigarettes within the evolving tobacco quitline landscape. Am J Prev 
Med. 2021;60(3 Suppl 2):S142-S153. doi:10.1016/j.amepre.2020.07.013
16. Werner AK, Koumans EH, Chatham-Stephens K, et al. Hospitalizations and 
deaths associated with EVALI. N Engl J Med. 2020;382(17):1589-1598. doi:10.1056/
NEJMoa1915314
17. Mayer M, Reyes-Guzman C, Grana R, Choi K, Freedman ND. Demographic 
characteristics, cigarette smoking, and e-cigarette use among US adults. JAMA Netw 
Open. 2020;3(10):e2020694. doi:10.1001/jamanetworkopen.2020.20694
18. Palmer AM, Smith TT, Nahhas GJ, et al. Interest in quitting e-cigarettes among 
adult e-cigarette users with and without cigarette smoking history. JAMA Netw Open. 
2021;4(4):e214146. doi:10.1001/jamanetworkopen.2021.4146
19. Blount BC, Karwowski MP, Shields PG, et al. Vitamin E acetate in bronchoalveolar-
lavage fluid associated with EVALI. N Engl J Med. 2020;382(8):697-705. doi:10.1056/
NEJMoa1916433
20. Graham AL, Amato MS, Cha S, Jacobs MA, Bottcher MM, Papandonatos GD. 
Effectiveness of a vaping cessation text message program among young adult 
e-cigarette users: a randomized clinical trial. JAMA Intern Med. 2021;181(7):923-930. 
doi:10.1001/jamainternmed.2021.1793

Figure 1: Trends in Callers to the Wisconsin Tobacco Quit Line Reporting E-cigarette use 
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