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Abstract

Purpose: Longitudinal studies indicate that e-cigarette use among youth and young adults is 

associated with cigarette smoking initiation. The purpose of this study was to identify reasons why 

non-smoking young adults transition from e-cigarette use to cigarette smoking.
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Methods: The study used concept mapping (CM), a mixed-method participatory approach. Fifty-

five college students who endorsed initiation of e-cigarettes prior to cigarettes (lifetime e-cigarette 

uses ≥ 100 and ≥ 100 cigarettes in lifetime) completed at least one part of the study. In an online 

program, participants brainstormed (n = 54) statements describing reasons for transition from e-

cigarette use to cigarette smoking, sorted statements (n = 46) into conceptually similar categories, 

and rated (n = 47) how true each statement was for them.

Results: Participants generated 60 unique statements and multidimensional scaling analysis 

generated 8 thematic clusters characterizing reasons for transition which included: “Sharing with 

Others,” “Psychological Coping,” “Cigarette Appeal,” “Reinforcing Effects of Cigarettes,” 

“Accessibility,” “Social Influence,” “Vaping Stigma,” and “Vaping Deficiencies.” Participants 

rated “Sharing with Others” and “Psychological Coping” highest (most true) and “Vaping 

Deficiencies” lowest (least true). For college students, the ability to share cigarettes with peers, 

access cigarettes from peers, and smoking for stress/anxiety management were among the top 

reasons for transition.

Conclusions: Results suggest that tailored prevention efforts aimed at reducing cigarette 

smoking uptake among college students who use tobacco as a means for psychological coping or 

social facilitation may be warranted. Further, regulatory decisions aimed at limiting cigarette 

appeal, reinforcing effects, and accessibility may be relevant to reducing transition.
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Despite overall declines in cigarette smoking prevalence, smoking remains the leading 

preventable cause of death and disease in the U.S.1 Cigarettes share the market with other 

tobacco products, such as e-cigarettes. E-cigarettes are battery-powered devices that 

aerosolize flavorants, solvents, and the dependence-producing drug nicotine for users to 

inhale. E-cigarettes are increasingly popular and have become the most prevalent tobacco 

product among U.S. youth.2 Moreover, while many adult e-cigarette users are current 

tobacco cigarette smokers, a growing number of ECIG users include youth and young adults 

who are formerly nicotine-naïve and report never having smoked tobacco cigarettes. 3 

Recent national surveys demonstrate that 40% to 60% percent of U.S. young adults aged 

18-21 who use e-cigarettes have never smoked cigarettes.3

There are a myriad of public health concerns surrounding young adults’ use of e-cigarettes, 

including nicotine exposure that could foster nicotine dependence 4 and/or negatively impact 

the development of brain regions responsible for judgement and decision making that do not 

reach maturity until the mid-twenties.5, 6 Also of particular concern, several longitudinal 

studies demonstrate that non-smoking youth (e.g.,7, 8) and young adults(e.g.,9–12) who use e-

cigarettes are more likely to begin smoking cigarettes. A meta-analysis of nine such studies 

indicated that non-smoking young adults (aged 14-30) who began using e-cigarettes had a 3-

fold increased risk for future cigarette smoking, even after controlling for factors known to 

be associated with susceptibility to cigarette smoking.13
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Due to the known negative health consequences of cigarette smoking1, any factor that 

increases the risk of cigarette smoking uptake among young adults represents a major public 

health concern. Although it is well-documented that e-cigarette use increases the chances of 

cigarette smoking uptake among young adults, there is a dearth of research to explain why 

young adults transition from e-cigarettes to cigarettes. Understanding and addressing the 

factors that drive young adults to progress from one product to another will likely be 

important for reducing e-cigarette-to-cigarette transition. In the absence of known risk 

factors for transitioning from e-cigarettes to cigarettes and because reasons for tobacco use 

are complex, 1, 6 obtaining a comprehensive understanding of e-cigarette-to-cigarette 

transition necessitates a participatory-based research approach that combines the strengths of 

various methods. One mixed-methods approach, concept mapping (CM), combines the 

strengths of qualitative techniques to gather rich wide-ranging responses and established 

quantitative methods that convert those responses into interpretable results empirically. 14 

CM provides an efficient and anonymous alternative to focus groups and more varied, 

participant-generated responses relative to close-ended surveys14. Importantly, CM has been 

used extensively to characterize various health-related attitudes and behaviors 15, 16 

including tobacco use behavior.17–19 Therefore, the purpose of this study was to use CM 

identify the self-reported reasons for transitioning to cigarette smoking in a sample of young 

adult college student e-cigarette users.

METHOD

Overview

This study used CM, a validated14 research approach that incorporated multidimensional 

scaling and hierarchical cluster analyses to identify latent constructs related to reasons why 

young adult college students transition from e-cigarette use to cigarette smoking.20 CM 

involves several steps, including participants generating statements in a brainstorming task 

and then sorting and rating these statements at a later time point. Sorting and rating data are 

used to generate a concept “map,” that visually represents a final model of theoretical 

clusters relevant to e-cigarette-to-cigarette transition. This study was approved by the 

university’s Institutional Review Board.

Participants

The study sample was obtained from a large Mid-Atlantic University. Potential participants 

were identified prior to recruitment using an ongoing university-wide longitudinal cohort-

based study assessing factors that influence college students’ emotional health and substance 

use trends.21 Students from the longitudinal study who reported lifetime use of e-cigarettes, 

and no cigarette smoking at time 1, and subsequently reported smoking cigarettes one year 

later at time 2 were invited to complete an online screening survey to confirm eligibility. To 

be eligible during screening, individuals had to confirm being at least 18 years old, self-

report use of at least 100 e-cigarettes and 100 cigarettes in their lifetime and endorse 

initiation of e-cigarettes prior to cigarettes. Of the pre-identified individuals, 61 indicated 

interest in the study and met inclusion criteria. Eligible participants were directed to a study 

website (The Concept System®Global MAX) where they provided informed consent, 

answered several questions assessing demographics (e.g., age, gender, race/ethnicity), 
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tobacco use (e.g., former/current e-cigarette device/liquid characteristics and reasons for e-

cigarette initiation), and initiated CM exercises. CM tasks were completed online by 

participants between September and December of 2018. Participants selected either cash or 

an online gift card of $10 for brainstorming, $25 for sorting, and $10 for rating.

Concept Mapping Procedures

Concept mapping involves several steps that occur at different time points. In this study, of 

the 61 eligible individuals, 54 completed the brainstorming task. Participants were then 

invited to complete the sorting (n = 46) and rating (n = 47) tasks at a later time. Participants 

who completed the brainstorming task (n = 54) were invited to complete the sorting and 

rating tasks as were other eligible individuals who did not complete the brainstorming task. 

Therefore, some participants only completed brainstorming, and some only completed 

sorting and/or rating. As a result, 55 individuals completed at least one CM task with some, 

but not all overlapping with the 54 who completed brainstorming.

Brainstorming.—At the study website, participants were instructed to provide 5-8 

statements to complete a focus prompt: “A specific reason I started smoking cigarettes in 

addition to/instead of using e-cigarettes/vaping is…” The words “e-cigarette” and “vaping” 

were included in the prompt to capture a wide range of products categorized as e-cigarettes. 

Although participants responded to the focus prompt individually, they were able to see 

statements generated by previous participants who completed the brainstorming task. Prior 

to submitting their own responses, participants were instructed to review prior statements to 

avoid duplicative responses and ideas. This method of electronic brainstorming may 

facilitate cognitive stimulation as group brainstorming can generate a greater number of 

ideas relative to individual brainstorming22, 23. Brainstormed statements were monitored 

continuously by investigators to monitor whether content saturation was reached (i.e., when 

enrolling additional participants no longer resulted in new ideas or content). Because no 

unique content was generated at the end of brainstorming, investigators determined that 

content saturation had been achieved. Of the 61 participants who initially were invited to 

participate in brainstorming 54 completed brainstorming.

Sorting.—In the brainstorming task, 177 statements that completed the focus prompt were 

generated by participants. These statements were reviewed independently by three study 

investigators who identified statements that did not relate to the focus prompt or were 

redundant with other statements in the list. Statements were removed if two or three 

investigators identified the statements as redundant or not relating to the focus prompt. A 

final list of 60 statements was established and uploaded to the CM website. For the sorting 

task,24, 25 each participant was instructed to organize all 60 statements into ‘piles’ of similar 

content. In constructing ‘piles’, participants used the following rules: 1) piles were required 

to contain statements based on a similar construct or theme and not unrelated criteria (e.g., 

“does not apply to me”, “true and false”, “important”), 2) there could not be a 

miscellaneous/other pile, and 3) there could not be one single pile containing all statements 

or as many piles as statements. Of the 61 participants who initially were invited to 

participate in brainstorming (including the 54 who completed brainstorming) 46 completed 

the sorting task.
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Rating.—After completing sorting, 47 participants rated each of the 60 listed statements 

based on the focus prompt. Ratings were made on a seven-point Likert-type scale with 

response anchors ranging from: 1- Definitely NOT true for me, to 7- Definitely TRUE for 

me.17,18 In general, higher rated statements and clusters are “more true” for participants and 

may suggest these statements and clusters have more importance in promoting e-cigarette to 

cigarette transition. Rating data were monitored by investigators to ensure they were 

complete (i.e., ≥ 70% of statements rated) and valid (i.e., to ensure participants did not 

provide the same rating response for all statements). Altogether, less than 1% of rating data 

were missing.

Representation.—Each participant’s sorting data was converted into a 60 × 60 matrix of 

similarities where a “1” was entered to represent the number of times two statements were 

sorted together. For example, if a participant sorted statement 3 and 20 into the same pile, 

that participant’s similarity matrix would have a “1” in the corresponding cell for the overlap 

of statements 3 and 20. Each participants’ matrix of similarities was aggregated and the cells 

in the resulting matrix of similarities representing the number of times two statements were 

sorted together during the sorting activity by all participants. Using multidimensional scaling 

(i.e., a method for visually representing distances or similarities of individual cases of data) 

an algorithm assigned each statement a coordinate (x, y) which resulted in a point map that 

portrays each statement in two-dimensional space based on the matrix of similarities. 26 

Specifically, the algorithm assigned statements points on the map so that points on the map 

that are closer together represent statements that were sorted together often in the sorting 

task and therefore are related to similar content (see Figure 1). Conversely, points on the 

map that are distal represent statements sorted together less often during the sorting task and 

therefore do not relate to similar content. The stress value, a measure of goodness-of-fit in 

multidimensional scaling analysis, was calculated for the model and was 0.18, indicating 

good model fit.14 Stress values closer to zero indicate greater consistency between the raw 

sorting data and the scaled data, and stress values from a pooled analysis of previous CM 

studies range from 0.17-0.34.14

Analysis and Interpretation.—Statements related to similar content were grouped into 

non-overlapping clusters using hierarchical cluster analysis, a statistical method which 

partitions individual data into distinct clusters that represent separate conceptual domains.27 

Initially, CM software identified two clusters of statements using an algorithm to define non-

overlapping cluster arrangements of statements which limited the distance between points on 

the map to the centroid of the identified clusters27. From analysis, multiple cluster maps 

were generated using a hierarchical cluster analysis procedure, with each map containing 

varying numbers of clusters in the model. Subsequent models were generated based on 

previous models by adding an additional cluster to the model (i.e., by separating statements 

from one cluster into two clusters). The resulting “cluster map” (see Figure 1) displays the 

original statement points enclosed by polygon-shaped borders in an eight cluster model. 

While the research team reviewed maps with up to 10 clusters, the eight cluster model was 

selected based on interpretability (i.e., clusters relate to a single construct) and parsimony 

(i.e., preference was given to models with fewer clusters) as model fit indicators. Finally, an 
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average score was generated for each cluster, referred to as a mean cluster rating, and was 

calculated by averaging the mean value for all statements contained within a given cluster.

RESULTS

Participant Characteristics

Table 1 displays detailed participant demographic and tobacco use characteristics. The mean 

(SD) age of participants was 20.4 (2.1) years old and 63.6% were female. Overall, the racial 

breakdown of the study sample was as follows: 58.2% White/Caucasian, 16.4% Asian, 

12.7% more than one race, Black/African American 10.9%, Unknown 1.8%. Notably, the 

characteristics of participants in the present study are comparable to the gender and racial 

makeup of the general student population of the university (~24,000 undergraduates) White/

Caucasian: 48%; Black: 19%; Asian: 14%; mixed race/ethnicity: 5%.9

With regard to tobacco use behaviors, twelve participants (22%) reported current (past 30 

day) use of cigarettes and no current e-cigarette use and were deemed to have transitioned to 

exclusive cigarette smoking. Forty-one participants (75%) reported current cigarette 

smoking and e-cigarette use and were deemed to have progressed to dual use of both of 

these tobacco products. Two participants (3%) reported transition from e-cigarette use to 

cigarette smoking but did not report current use of either product. Over half of the sample 

(64%) reported smoking cigarettes on more than 5 days of the past 30 and the majority 

(89.1%) of participants reported smoking 1-5 cigarettes per day. The majority of participants 

(65.5%) reported that their preferred current or former e-cigarette was a pod-style device, 

such as the brand Juul, and their preferred liquid nicotine concentration ranged from 1-5 

mg/ml (40% of participants). Notably, while Juul and other pod-style e-cigarettes often are 

paired with high liquid nicotine concentrations (e.g., 59 mg/ml for Juul), the majority of the 

sample indicated using liquid nicotine concentrations of 1-5 mg/ml. One possible 

explanation for this contradiction is that study participants may have misreported or been 

unaware of the nicotine concentration in their liquid, a phenomenon previously reported with 

e-cigarette users who use the brand Juul.28

Concept Map Clusters

The final cluster map included 8 clusters describing reasons for transition from e-cigarette 

use to cigarette smoking/dual use (see Figure 1). The cluster rating map provides a visual 

representation of conceptually similar themes describing reasons for transition; clusters with 

a greater number of layers indicate clusters with higher statement ratings. Table 2 provides a 

detailed list of clusters, statements, and individual statement ratings. The eight clusters are 

summarized below in descending order of mean cluster rating ranging from the highest 

possible rating (7 Definitely TRUE for me) to the lowest possible rating (1 Definitely NOT 

true for me).

Sharing with Others.—The four statements in this cluster had the highest mean statement 

rating (M = 4.0; SD = 0.6). Statements within this cluster suggested that relative to e-

cigarettes, cigarettes are available more (e.g., “people are more likely to carry cigarettes,” 

and “cigarettes are often around at parties”) and more commonly are shared among young 
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adult college students. One statement indicated that “It’s more common to ask someone for a 

cigarette than a puff of their vape,” suggesting that sharing cigarettes may be more socially 

normative than sharing e-cigarettes.

Psychological Coping.—The eight statements within this cluster also had the highest 

mean statement rating (M = 4.0; SD = 0.4). Statements within this cluster described smoking 

cigarettes for emotion regulation and mental health management. More specifically, 

statements described smoking cigarettes to alleviate stress, to relax, and to calm down while 

consuming alcohol. One statement indicated that “Cigarettes provide better stress relief”. 

Cigarette smoking also was described as a means to manage depression and anxiety and as a 

break from school and work.

Cigarette Appeal.—The five statements in this cluster described cigarette appeal, 

curiosity, and dependence as reasons for transition to cigarette smoking (M = 3.5; SD = 1.1). 

Statements indicated curiosity, that cigarettes “looked appealing,” and sensory aspects of 

smoking (i.e., “smell of smoke”) as reasons for to cigarette smoking initiation. Other 

statements described aspects of cigarette smoking indicative of dependence such as “I crave 

cigarettes when drinking” and “I tried cigarettes and got hooked.”

Reinforcing Effects of Cigarettes.—The next highest rated cluster (M = 3.4; SD = 0.6) 

contained 12 statements related to pleasurable sensory stimuli and reinforcing effects 

associated with cigarette smoking such as “taste,” “hit,” “smoke feel,” and “buzz” as reasons 

for transition. Several statements indicated a preference for the sensory stimuli and 

reinforcing effects produced by cigarettes such as in the statements “They gave me a much 

faster and better buzz than vapes/e-cigarettes.” Other statements suggested some young adult 

college students seek a different experience provided by cigarette smoking: “I was looking 

for a different buzz [than from vaping].”

Accessibility.—This cluster contained 8 statements (M = 3.3; SD = 0.7) that described 

cigarette smoking as being more convenient and less expensive relative to e-cigarette use as 

reasons for transition. Young adults perceived cigarette smoking as being convenient 

because cigarettes are easier to “buy/access” and because they are “quick and easy to use.” 

Other statements highlighted the inconvenience of e-cigarette use indicating that “Vaping 

has too much maintenance”. Some statements indicated that uptake of cigarette smoking was 

a consequence of e-cigarette batteries not being charged or a lack of access to e-cigarette-

liquid/pods: “I was out of vape juice/pods so I tried a cigarette and started smoking.” Finally, 

several statements implied that cigarette smoking is “cheaper than vapes/e-cigarettes.”

Social Influence.—The 17 statements in this cluster (M = 3.1; SD = 0.7) described 

reasons that relate to how social factors facilitated uptake of cigarette smoking. Several 

statements indicated transition to smoking because of friends, parents/family and significant 

others smoking cigarettes as well as the perception that “everyone smokes cigarettes.” For 

example, one statement indicated “I tried it with friends and then I started smoking even 

when I wasn’t with them.” Other statements described social perceptions of smoking that 

indicated smoking cigarettes is “socially acceptable, “punk/liberal/free,” “welcoming,” and 

“cooler than vaping.” Other statements described that uptake of cigarette smoking can 
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facilitate social interaction: “Smoking is a fun social activity,” and “Smoking introduced me 

to a new crowd on campus.”

Vaping Stigma.—One of the smallest clusters contained 3 statements (M = 2.7; SD = 0.1) 

that described negative social perceptions and perceived stigma related with e-cigarette use 

as a reason for transition to cigarette smoking. One statement described that e-cigarettes are 

for younger age groups (i.e., “middle schoolers”). Another statements described e-cigarette 

use as being “lame” and not “cool anymore.”

Vaping Deficiencies.—This cluster’s three statements had the lowest mean statement 

rating (M = 2.6; SD = 0.7). Statements described negative aspects of e-cigarette use (e.g., 

“hit from vapes is too powerful”) and a desire to try something different (e.g., “Wanted to 

see how smoking was different from vaping”). One statement indicated the belief that 

“Cigarettes are the lesser of two evils” possibly indicating that e-cigarettes are perceived as 

more harmful than cigarettes by some individuals.

DISCUSSION

This study is the first to identify reasons why young adult college students transition from e-

cigarette use to cigarette smoking/dual use. Eight major themes describing reasons why 

young adults transitioned were identified and are discussed below as are the regulatory 

implications of these findings.

Several reasons for transition, such as peer and parental cigarette smoking, social contexts 

(i.e., when drinking alcohol), and coping with stress overlap with factors that predict 

cigarette initiation among young adults independently. Peer and parental smoking behavior 

are well-documented risk factors for cigarette smoking uptake among young adults.6, 29 

Further, cigarette smoking is often used for managing stress and anxiety and stressful 

experiences can maintain cigarette smoking.30 Finally, young adults are more likely to 

smoke cigarettes in the presence of others and while drinking alcohol.6, 31 In this study, 

young adults described “craving” cigarette smoking while drinking alcohol and indicated a 

more pleasurable “buzz” when combining cigarette smoking and drinking. Cigarettes have 

greater rewarding effects when combined with alcohol and young adults report greater 

pleasure when using cigarettes in combination with alcohol relative to e-cigarettes.32 Given 

that experimentation with alcohol and other substances is common among young adult 

college students,6, 32 young adulthood may be a particularly vulnerable time for e-cigarette-

to-cigarette transition.

Several reasons reported for e-cigarette-to-cigarette transition may be specific to e-cigarette 

use being a precursor to cigarette initiation. Some of the statements generated by 

participants have previously been proposed as theories for why youth and young adults 

transition from e-cigarette use to cigarette smoking.34 For example, in the present study, 

college students cited a preference for the sensory and pleasurable aspects associated with 

cigarette smoking (i.e., taste, buzz, hit, smoke feel) as a reason for transition. Several 

hypotheses indicate that e-cigarettes may facilitate transition because they allow individuals 

to initiate a tobacco product that is perceived to be less harmful and addictive while 
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becoming accustomed to the sensory effects of nicotine (i.e., throat hit, feeling of heated 

aerosol inhalation) and learning behavioral patterns (i.e., hand-to-mouth movements, 

inhalation) that mirror those of cigarette smoking.34 Moreover, college students cited the 

perception that cigarettes are less expensive and can be purchased or accessed more easily 

relative to e-cigarettes as reasons for transition. Because younger individuals are deterred by 

tobacco-related financial costs35 and limitations on accessibility36 young adult college 

students may perceive the price of e-cigarettes and access to specialty “vape shops” as 

barriers to continued e-cigarette use. Similarly, inconveniences associated with e-cigarette 

use such as e-cigarette-related maintenance, e-cigarette liquid/pods being unavailable, or 

uncharged e-cigarette batteries were reported as reasons for transition to cigarette smoking. 

Finally, the perception that e-cigarettes are no longer “cool” and are for younger age groups 

suggests that changes in social norms regarding tobacco products may promote or reduce 

use of certain tobacco products.

The present study has several regulatory implications. Young adult college students cite 

perceived barriers to e-cigarette use (i.e., cost, access, ease of use) as reasons for transition 

to cigarette smoking. Therefore, regulation aimed at reducing transition from e-cigarettes to 

cigarettes may focus on increasing barriers to accessing both products. Given that the study 

sample was 20 years of age, on average, and many reasons for transition to cigarette 

smoking were related to access and peer smoking, local legislation aimed at increasing the 

minimum tobacco purchase age to 21 for all tobacco products, including e-cigarettes, may 

be one tool for reducing product initiation and transitions among this age group. Finally, the 

mean statement ratings and cluster ratings in the present study varied considerably. The 

variability in ratings indicates that the reasons for transition to smoking likely vary 

considerably by individual and participants endorse some statements and not others. To 

account for multiple reasons for transition to smoking, a multi-pronged approach involving 

restriction on accessibility, tailored interventions, and public health campaigns may be 

necessary.

This study had several limitations. This study included a sample of college students whose 

tobacco use behavior and reasons for use may differ from the general population of young 

adults and may not generalize to nonstudents. While some studies indicate that tobacco use 

rates are lower among young adults who attend college relative to nonstudents37 others 

demonstrate similarities in tobacco use patterns across college students and nonstudents.38 

Nevertheless, examining reasons for e-cigarette-to-cigarette transition in a college sample is 

important as approximately half of U.S. young adults age 18-24 attend college39 and tobacco 

use behavior may increase during this transitionary period.6 Also, while the study 

participants were sampled from a large and diverse university, the study sample was small 

and over half of the sample were women (63.6% of the study sample). The implications of 

this study could be extended by replicating these findings in larger and more diverse and 

nationally representative samples. In addition, the target sample was pre-identified and 

recruited through a longitudinal cohort-based survey study. While this method of recruitment 

served as a strength with regard to identifying individuals who transitioned from e-cigarettes 

to cigarettes, it also may have omitted recruitment of college students who chose not to 

participate in the longitudinal survey study or young adults outside of the college population. 

Finally, while anonymous online platforms, such as those used here, may encourage 
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disclosure of behaviors,40 the study results were based on self-report and are limited by each 

participant’s willingness to respond accurately and truthfully.

As e-cigarette use continues to increase among young adults, continued monitoring of 

transition from e-cigarette use to cigarette smoking and an understanding of the reasons for 

transition will be needed to provide clarity regarding the public health impact of e-cigarettes. 

Policymakers and public health officials seeking to minimize the negative public health 

impact of young adults transitioning to cigarette smoking should consider the reasons 

identified here when making regulatory decisions and when implementing tailored public 

health campaigns aimed at reducing e-cigarette-to-cigarette transition among young adults.
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Implications and Contribution:

This study identifies reasons why young adults who use e-cigarettes transition to cigarette 

smoking. Young adult college students reported the ability to share cigarettes with others, 

psychological coping, cost/accessibility of cigarettes, social influences, as well as sensory 

effects of cigarette smoking as reasons for transition.
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Figure 1. 
Cluster rating map of the reasons why young adult college students began smoking 

cigarettes instead of or in addition to using e-cigarettes. Each cluster is a graphical depiction 

of a grouping of similar ideas or constructs (i.e., reasons for transition). Clusters with a 

greater number of layers indicate higher mean ratings of statements within the cluster on a 

scale from 1 (lowest) to 7 (highest). Clusters with 1 layer had average ratings of 2.63-2.91, 2 

layers had average ratings of 2.91-3.19, 3 layers had average ratings of 3.19-3.47, 4 layers 

had average ratings of 3.47-3.76, and five layers had average ratings of 3.76-4.04. Points 

within each cluster represent statements generated by participants in the brainstorming task. 

Points closer to one another represent statements that were sorted together by more 

participants in the sorting task and therefore are similar in content. Points further apart on 

the map represent statements that were seldom or never sorted together by participants in the 

sorting task and relate to different content.
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Table 1

Participant demographics and tobacco use characteristics (N = 55).

Characteristic N %

Age (M, SD) (20.4, 2.1)

Gender

 Female 35 63.6%

 Male 20 36.4%

Ethnicity

 Not Hispanic / Latino 49 89%

Race

 Asian 9 16.4%

 Black/African American 6 10.9%

 White / Caucasian 32 58.2%

 More than one race 7 12.7%

 Unknown 1 1.8%

E-Cigarette use Past 30 Days

 None 14 25.5%

 1-5 days 9 16.3%

 6-10 days 6 10.9%

 11-20 days 6 10.9%

 21-29 days 10 18.2%

 All 30 days 10 18.2%

E-Cigarette Type (current or former)a

 Disposable cig-alike device (e.g., Blu, Vuse) 3 5.5%

 Pod-style device (e.g., Juul) 36 65.5%

 Rechargeable cartridge-based device 2 3.6%

 Tank system/Mod 14 25.4%

E-Cigarette Nicotine Concentration (current or former)a

 My liquid did not contain nicotine 2 3.6%

 1-5 mg/ml 22 40.0%

 6-10 mg/ml 5 9.1%

 11-20 mg/ml 2 3.6%

 20-30 mg/ml 3 5.5%

 Over 30 mg/ml 8 14.6%

 I don’t know 13 23.6%

Primary Reason for Using E-Cigarettes

 Curiosity/just wanted to try them 10 18.2%

 They come in flavors I like 0 0.0%

 I like smoke tricks/clouds 4 7.3%

 To relax/relieve stress 14 25.5%

 To get a buzz 12 21.8%

 I could use them anywhere 2 3.6%
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Characteristic N %

 They don’t smell bad 0 0.0%

 They are cool 1 1.8%

 My friends use them 8 14.6%

 My parents/family use them 0 0.0%

 They are healthier than cigarettes 3 5.5%

 Other 1 1.8%

Cigarette Smoking Past 30 Days

 None 2 3.6%

 1-5 days 18 32.7%

 6-10 days 6 10.9%

 11-20 days 17 30.9%

 21-29 days 9 16.4%

 All 30 days 3 5.5%

Number Cigarettes Per Day

 1-5 49 89.1%

 5-10 3 5.5%

 10-15 2 3.6%

 15-20 1 1.8%

 More than 20 0 0.0%

a
Indicates participants’ preferred or most commonly used e-cigarette device and liquid nicotine concentration.
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Table 2.

Clusters and statements of reasons for smoking cigarettes instead of/in addition to using e-cigarettes.

Cluster Statement Average Rating

Sharing with others 4.0

Cigarettes are often around at parties. 5.0

I’ll smoke cigarettes if they are offered and I don’t have my vape/e-cigarette. 3.8

People are more likely to carry cigarettes than they are vapes/e-cigarettes. 3.7

It’s more common to ask someone for a cigarette than a puff of their vape. 3.6

Psychological Coping

To calm down. 4.5

To deal with anxiety. 4.4

Cigarettes help me relieve stress. 4.4

Cigarettes provide better stress relief. 4.0

Cigarettes calm me while drinking. 4.0

Smoking is a good break from school/work. 3.8

Smoking cigarettes is more relaxing. 3.7

To deal with depression. 3.5

Cigarette Appeal 3.5

I tried them because I was curious. 4.8

I crave cigarettes when drinking. 4.5

Cigarettes looked appealing. 3.1

I tried cigarettes and got hooked. 2.7

The smell of the smoke is romantic to me. 2.4

Reinforcing Effects of Cigarettes 3.4

I get a better buzz from cigarettes when drinking. 4.8

I was looking for a different buzz. 4.3

Cigarettes give a different smoke feel than vapes/e-cigarettes. 3.7

Smoking cigarettes is a nice time passer. 3.6

Nothing hits quite like a cigarette, not even vapes. 3.5

Sometimes I prefer how cigarettes pull over vapes. 3.3

They gave me a much faster and better buzz than vapes/e-cigarettes. 3.3

I liked cigarettes better. 3.2

The idea of having cigarettes was comforting. 3.0

Cigarettes give me more energy. 2.9

Smoking gives a good wake up first thing in the morning. 2.9

Cigarettes taste better. 2.7

Accessibility 3.3

Cigarettes are quick and easy to use. 4.4

Convenience, cigarettes are easier to buy/access. 3.8

Vaping has too much maintenance. 3.8

Cigarettes come in packs instead of singles. 3.7

Cigarettes are cheaper than vapes/e-cigarettes. 3.3
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Cluster Statement Average Rating

I was out of vape juice/pods so I tried a cigarette and started smoking. 2.7

You can buy cigarettes loose. 2.5

My vape was dead so I tried smoking and liked it. 2.4

Social Influence 3.1

My friends offered me cigarettes. 4.9

Smoking is a fun social activity. 4.2

Cigarettes look cooler than vaping. 3.6

Smoking seemed cool once I was in college. 3.6

I tried it with friends and then I started smoking even when I wasn’t with them. 3.4

The culture seems welcoming. 3.4

Everyone smokes cigarettes. 3.2

My parents/family smoke cigarettes. 3.1

My girlfriend/boyfriend was smoking. 3.0

Smoking looks so punk/liberal/free. 2.9

Smoking is socially acceptable. 2.9

I thought smoking was cool. 2.8

All my friends smoke and I don’t like feeling left out. 2.6

Smoking introduced me to a different crowd on campus. 2.5

The cool art kids smoke. 2.5

Girls love it when I smoke. 2.0

My favorite celebrity/musician smokes cigarettes. 1.9

Vaping Stigma 2.7

Vapes/e-cigarettes are lame. 2.8

Vaping isn’t cool anymore. 2.7

Juuling and vaping is for middle schoolers. 2.6

Vaping Deficiencies 2.6

Wanted to see how smoking was different from vaping. 3.4

The hit from vapes is too powerful. 2.4

Cigarettes are the lesser of two evils. 2.2
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