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Abstract 
Introduction: This study assessed changes in e-cigarette use since the COVID-19 pandemic began and reasons for these changes among US 
youth and young adults.
Aims and Methods: We combined data from two cross-sectional samples of youth and young adult (15–24 years) participants of a monthly sur-
veillance study (data collected in April and June 2021). Analyses were restricted to past-year e-cigarette users who reported using e-cigarettes 
before the pandemic (n = 1762). Participants reported changes in e-cigarette use since the pandemic began, reasons for changing their behavior, 
and their perceptions around COVID-19 risk related to e-cigarette use. Multinomial logistic regression models assessed associations between 
demographics and COVID vaping risk perceptions and changes in e-cigarette use.
Results: Over a third of the sample (37.9%) reported increasing e-cigarette use, while 28.9% reported decreasing use, and 33.1% reported no 
change. Analyses revealed associations between change in e-cigarette use and age, race and ethnicity, e-cigarette use status, and COVID vaping 
risk perceptions. The most common reason for increasing use was managing stress (36%); the most common reasons for decreasing use in-
cluded fewer social interactions (22%) and concerns over general health (18%). Results also indicated differences in reasons for decreasing use 
by race and ethnicity, and differences in reasons for both increasing and decreasing use by age.
Conclusions: This study provides recent data on how the ongoing and evolving COVID-19 pandemic has impacted youth and young adults’ 
e-cigarette use. Findings identify subpopulations that may benefit from e-cigarette prevention interventions, as well as insights that may inform 
the content and delivery of such interventions.
Implications: This study provides recent insights into if and why the ongoing COVID-19 pandemic has impacted e-cigarette use behavior among 
youth and young adults. Findings contribute to the understanding of the role e-cigarettes play in young people’s lives—insights that can inform 
youth and young adult prevention efforts.

Introduction
E-cigarette use among young people continues to be a pub-
lic health concern. In 2021, approximately 11% of US high 
school students reported current e-cigarette use,1 and 9% 
of young adults (18–24 years) were current users in 2019.2 
Extant research has identified reasons that these products 
appeal to youth and young adults, including use by friends, 
beliefs that e-cigarettes are less harmful than cigarettes, reduce 
stress, and use where cigarettes are prohibited.3–5 Because the 
legal age of sale of tobacco in the United States is 21 years, 
underage youth commonly report acquiring e-cigarettes from 
friends, with multiple studies reporting over half of the youth 
acquired the device from a social source.6–8 Despite being un-
der the minimum age for sale of tobacco, a notable propor-
tion of youth also report buying e-cigarettes from retailers, 
with an estimated 22% buying a device at a gas station and 
convenience store and 18% at a vape shop in 2020.9

There is limited evidence of how the current coronavirus 
disease 2019 (COVID-19) pandemic has impacted youth and 

young adults’ e-cigarette use. In response to the pandemic, 
many US states implemented stay-at-home orders and closed 
non-essential businesses beginning in March 2020.10 Federal, 
state, and local leaders promoted social distancing and many 
schools migrated from in-person to online learning to con-
trol the spread of the virus.11 These responses may impact 
youth and young adults’ e-cigarette use by reducing access to 
devices and opportunities for use.

Researchers have begun to examine the impact of the 
COVID-19 pandemic on e-cigarette use. Among a sample 
of US youth and young adults, Gaiha et al.12 found over 
half (56%) changed their use behavior since the beginning 
of the pandemic, with the majority reporting quitting or re-
ducing use. Concerns over the impact of e-cigarettes on the 
lungs were the primary reason participants decreased use, 
and managing boredom and stress were the most common 
reasons for increasing use.12 Kreslake et al.13 assessed changes 
in e-cigarette use since the start of the pandemic among a 
national sample of youth and young adults, finding the largest 
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proportion decreased use. Results revealed that limited access 
to retailers was associated with decreased use.13 These data 
were collected at the start of the pandemic, and little is known 
about how the pandemic continues to impact e-cigarette use. 
As the pandemic continues to evolve with the availability of 
vaccines for adults and youth as young as 12 years as of May 
2021,14 the actions of both state and local leaders, as well as 
individuals, in response to the pandemic have likely shifted, 
resulting in a context that differs from the early days of the 
pandemic, during which data were collected for previously 
reported studies.

This report shares results from a cross-sectional, conven-
ience sample of US youth and young adult e-cigarette users, 
collected in the spring and summer of 2021. Analyses assess 
changes in participants’ e-cigarette use since the COVID-19 
pandemic, reasons why participants changed their behavior, 
and their perceptions around the risk of COVID-19 related 
to e-cigarette use.

Methods
Sample
Two cross-sectional samples of youth and young adults 
were recruited as part of a monthly surveillance study. Data 
were collected from these two samples in April (wave 1) and 
June (wave 2) 2021. Participants from these two cross-sec-
tional samples were combined into a single sample for the 
purposes of the current study. Recruitment advertisements on 
Facebook and Instagram directed participants to an eligibility 
screener. Participants were eligible if they lived in the United 
States, were aged 15–24 years, and reported ever use or sus-
ceptibility to use e-cigarettes (among never users; based on 
the four-item Pierce Susceptibility Scale15,16). Sampling quotas 
were used to recruit approximately equal numbers of males 
and females and equal numbers of those aged 15–20 years 
and 21–24 years. Eligible participants provided consent or 
assent, completed the survey on Qualtrics, and received a $5 
gift card upon completion. To ensure data quality, age, and 
date of birth were asked separately and required to match for 
a respondent to qualify for the survey, and email addresses 
were used to prevent respondents from completing the survey 
multiple times. Once data were collected, they were checked 
for duplicate completes, and quality checks were conducted 
throughout data collection to ensure the survey was per-
forming as programmed. At wave 1, 1825 individuals were 
determined to be eligible and started the survey; at wave 2, 
1747 were eligible and started the survey. After limiting to 
completed surveys, the sample sizes at waves 1 and 2 were 
1502 and 1500, respectively. This study was approved by 
the Office of Research Protection at RTI International (study 
number: STUDY00021435).

Measures
E-cigarette Use
Participants reported the last time they used an e-cigarette. 
Response options included earlier today, not today but some-
time during the past 7 days, not during the past 7 days but 
sometime during the past 30 days, not during the past 30 
days but sometime during the past 6 months, not during the 
past 6 months but sometime in the past-year, 1–4 years ago, 5 
or more years ago and I have never vaped. Participants who 
responded with anything besides I have never vaped were 

classified as “ever users”. Participants who reported use in 
the past 30 days (earlier today, not today but sometime in the 
past 7 days, or not during the past 7 days but sometime dur-
ing the past 30 days) were classified as “current users”.

Change in E-cigarette Use 
E-cigarette users were asked: Are you vaping more, less, 
or about the same as you did before the COVID-19 pan-
demic, with response options: more, less, about the same, 
and I was not vaping before the pandemic. Those reporting 
more or less were asked why they changed their behavior 
and responses were open-ended and coded by two analysts: 
the first 25 responses were coded together, then the next 25 
responses separately and tested for inter-rater reliability using 
Cohen’s kappa coefficient. Inter-rater reliability was high 
(k > 0.80). The remaining qualitative responses were coded 
separately. Reasons for using e-cigarettes more were coded 
into the categories: more time and flexibility (eg, having more 
free time, being home more often), boredom, stress, mental 
health (eg, using e-cigarettes to reduce anxiety), and cigarette 
alternatives. Reasons for using e-cigarettes less were coded 
into the categories: fewer opportunities (eg, less privacy at 
home to use e-cigarettes), less access (eg, e-cigarettes are 
harder to get), less social (eg, hanging out with friends less 
often), cost, COVID concerns, general health concerns, desire 
to quit, and no and less interest. As our goal was to identify 
the most salient reasons for changing use behavior,17 we only 
report categories with at least 20 responses; categories with 
fewer than 20 responses, or responses that lacked specificity, 
were coded into an “other” category. Responses were coded 
into as many categories as were applicable.

COVID Vaping Risk Perceptions
A risk perception scale related to COVID-19 and e-cigarette 
use included the mean of three items: (1) in my opinion, vaping 
may increase the risk for getting sick from COVID-19; (2) in 
my opinion, vaping may weaken the immune system, mak-
ing people more at risk for getting sick from COVID-19; and 
(3) in my opinion, vaping may make COVID-19 symptoms 
worse. Response options ranged from 1 = strongly disagree 
to 4 = strongly agree. Internal consistency of the scale was 
high (α = .85 at each wave individually and combined) and 
factor analysis revealed all items loaded onto a single factor 
at both waves.

Demographics
Demographic variables included gender (male, female, gen-
derqueer and non-conforming), race and ethnicity (non-
Hispanic White, Black, Asian, and other, and Hispanic), and 
age (15–20 years, 21–24 years). Age category cutoffs were 
established based on US Tobacco 21 laws which prohibit the 
sale of tobacco products to anyone under the age of 21 years.

Analysis
Analyses were restricted to those who had ever used an 
e-cigarette, reported use within the past-year, and did not 
respond I was not vaping before the pandemic (n = 1762). 
Participants who indicated that they did not use e-cigarettes 
before the pandemic (n = 508) were not included in the anal-
ysis and are not reported in the results as e-cigarette initia-
tion was outside the scope of the current study. Multinomial 
logistic regression was used to estimate the relative risk ra-
tio (RRR) of reporting decreasing use (“less often”) relative 
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to increasing use (“more often”) or no change in use since 
the pandemic among demographic subgroups, e-cigarette use 
subgroups, and as a function of COVID vaping risk percep-
tion. The reference categories are youth (ages 15–20 years), 
male, and non-Hispanic White for age, gender, and race and 
ethnicity, respectively. A wave indicator variable was in-
cluded as a control in the model to account for unmeasured 
differences in the 2 months of data collection. Listwise deletion 
was used for missing data (5.6%, n = 99). Descriptive analysis 
of open-ended responses assessed differences in reasons for 
behavior change by age group (15–20 years vs. 21–24 years) 
and race and ethnicity, collapsed into the following groups 
due to limited sample sizes: non-Hispanic White, Hispanic, 
and non-Hispanic other (comprised of Black, Asian, and 
“other” participants). Analyses were conducted in Stata v16.

Results
After removing those with missing data, the analytic sample 
included n = 1663 past-year e-cigarette users. Demographic 
characteristics are presented in Table 1. Slightly more than half 
of the sample was aged 15–20 years (54.5%) and identified 
as female (56.7%). Approximately half the sample (50.6%) 
identified as non-Hispanic White. In terms of e-cigarette use, 
88.6% of the sample were classified as current users, with the 
remainder (11.4%) classified as ever, noncurrent users.

Change in E-cigarette Use
Among the analytic sample, 37.9% reported increasing 
use since the COVID-19 pandemic, while 28.9% reported 
decreasing use, and 33.1% reported no change.

Multinomial logistic regression indicated significant 
associations between change in e-cigarette use and COVID 
vaping risk perceptions, age, and race and ethnicity (Table 
1). Participants with stronger agreement on the COVID 
vaping risk perception scale were more likely to report using 
e-cigarettes “less often” compared with “more often” (RRR 
= 1.53, p < .001) and “no change” (RRR = 1.97, p < .001). 
Compared with current e-cigarette users, ever non-current 
users were more likely to report using e-cigarettes “less often” 
relative to “more often” (RRR = 8.38, p < .001) or “no change” 
(RRR = 2.90, p  <  .001). Young adult participants (21–24 
years) were more likely than youth participants (15–20 years) 
to report using e-cigarettes “less often” compared to “more of-
ten” (RRR = 1.42, p  <  .01). Compared with participants who 
identified as non-Hispanic White, those who identified as non-
Hispanic Black, non-Hispanic Asian, and Hispanic were more 
likely to report using e-cigarettes “less often” compared to “no 
change” (RRR = 1.87, RRR = 1.49, RRR = 1.54, respectively; 
p  <  .05). Hispanic and non-Hispanic Asian participants were 
also more likely than non-Hispanic White participants to re-
port using “less often” compared with “more often” (RRR = 
1.52, RRR = 1.95; p  <  .01).

Table 1. Sample Description and Results of Multinomial Logistic Regression Predicting Change in E-cigarette Use Since the COVID-19 Pandemic

  Change in E-cigarette Use Since COVID-19 Pandemic

Total sample (N = 1663) Less often vs. no change Less often vs. more often

n (%) RRR P-value RRR P-value 

COVID vaping risk perception scale (range = 1–4) Mean score: 2.8 1.97 .000 1.53 .000

E-cigarette usea

 Current 1473 (88.6) Ref. Ref. Ref. Ref.

 Ever, noncurrent 190 (11.4) 2.90 .000 8.38 .000

Age

 15–20 years 907 (54.5) Ref. Ref. Ref. Ref.

 21–24 years 756 (45.5) 1.06 .678 1.42 .007

Gender

 Male 578 (34.8) Ref. Ref. Ref. Ref.

 Female 943 (56.) 1.17 .262 1.09 .550

Genderqueer and non-conforming 142 (8.5) 1.36 .238 0.97 .898

Race and ethnicity

 NH, White 842 (50.6) Ref. Ref. Ref. Ref.

 NH, Black 103 (6.2) 1.87 .030 1.18 .526

 Hispanic 370 (22.2) 1.54 .009 1.52 .009

 NH, Asian 212 (12.7) 1.49 .040 1.95 .001

 NH, otherb 136 (8.2) 0.79 .377 0.68 .142

aE-cigarette use was assessed with the item: The next questions are about vaping products or vapes. You may also know them as e-cigarettes. They can 
contain nicotine and/or flavors. Some common brands are JUUL, Suorin, and Puff Bar. Please do NOT include vaping marijuana, THC and CBD when 
answering these questions. When did you last vape, even one time?
bNon-Hispanic other includes those who identified as Native Hawaiian or other Pacific Islander, those who identified as biracial and multiracial, and those 
who selected the “other” response option to the race survey question.
Bold indicates significant relative risk ratios (RRR) and p-values (α = .05). Model also controlled for wave of data collection.
NH = Non-Hispanic.
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Reasons for Change in E-cigarette Use
Figure 1 shows the percent of total responses to open-ended 
reasons for changing e-cigarette use behavior that fit into 
each category. The most common reason for increasing 
e-cigarette use was stress management (36.3%). Managing 
boredom (18.0%) and having more time and flexibil-
ity (18.0%) were also common reasons for increasing use. 
The most common reason for decreasing use was having 
fewer social interactions (21.7%). General health concerns 
(18.0%) and concerns related to COVID-19 (12.7%) were 
also reasons for decreasing use.

Descriptive analysis of open-ended responses suggests that 
differences in reasons for changes in e-cigarette use by age 
group and race and ethnicity. The proportion of participants 
reporting less access to e-cigarettes as a reason for decreasing 
use was over 3.6× higher for youth (ages 15–20 years) 
compared with young adults (ages 21+ years; 18% vs. 5%). 
Conversely, the proportion who reported decreasing use due 
to general health concerns was 1.8× higher for young adults 
compared with youth (23% vs. 13%). Among participants 
who increased use, the proportion who reported using 
e-cigarettes as an alternative to cigarettes was 2× higher for 
young adults compared with youth (8% vs. 4%). In terms 
of racial and ethnic differences, the proportion of Hispanic 
respondents that reported decreasing their use due to fewer 
opportunities was 3× higher compared with non-Hispanic 
White participants (13% vs. 4%). Additionally, the pro-
portion of non-Hispanic White participants that reported 
decreasing use due to fewer social interactions was 2.1× 
higher compared with Hispanic respondents (28% vs. 13%). 

We did not observe racial and ethnic differences in reasons 
for using e-cigarettes more.

Discussion
This report presents findings from a sample of youth and 
young adult e-cigarette users on changes in their use since 
the COVID-19 pandemic began and the reasons for this 
change. Similar to other recent research of youth and young 
adults, findings indicate that the majority of e-cigarette users 
changed their behavior, with approximately one-third report-
ing no change. However, while prior research found more 
participants decreased use,12,13 the current study found slightly 
more participants increased use. These divergent findings 
may be related to when the data were collected. While pre-
vious studies were conducted in the early months of the pan-
demic,12,13 the current study used data collected approximately 
a year into the pandemic. Limited social opportunities, lack of 
access to retailers, supply chain disruptions, increased paren-
tal monitoring due to at-home schooling, and fear over lung 
health were likely heightened during the early months of the 
pandemic. However, the reopening of schools and retailers, 
and the fatigue of the ongoing pandemic may explain why 
fewer participants in the current study reported decreasing 
their e-cigarette use. Differences across studies may also be 
the result of differing sampling strategies, given the purpose-
ful sampling techniques used in the current study. Additional 
studies are needed to validate the findings.

Findings reveal differences in changes in e-cigarette behav-
ior by age and race and ethnicity. Results indicate that youth 

Figure 1. Reasons for change in e-cigarette use among those reporting increasing their use (n = 551, gray bars) or decreasing their use (n = 410, black 
bars) since the start of the COVID-19 pandemic. Percentages represent the percent of responses that fell into each category. a “Other” is comprised of 
additional open-ended responses that did not fit criteria for a defined category due to small sample size (<20) or lack of specificity. For increases in use, 
examples include fun and entertainment, convenience, and changes in environment where vaping is more common (new friends and coworkers). For 
decreases in use, examples include self-improvement and switching to other products.
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and non-Hispanic Whites may be less likely to reduce their use 
in response to the COVID-19 pandemic, suggesting that these 
populations may benefit from targeted interventions. Given 
that stronger agreement with the COVID vaping risk percep-
tion scale was associated with decreasing use, interventions 
that highlight the risk of COVID-19 as related to e-cigarette 
use may be a promising strategy. Among a sample of US 
adults, Grummon et al.18 found evidence of the effectiveness 
of anti-smoking messages that linked smoking to increased 
COVID susceptibility and severity. However, messages link-
ing e-cigarette use to COVID harm were found to be no more 
effective than messages of traditional, non-COVID health 
consequences.18 While early evidence suggests that possible 
associations between e-cigarette use and COVID-19 suscepti-
bility and severity,19–21 available evidence is mixed and more 
research on this topic is needed.22–24

This study also provides insights into the reasons youth and 
young adult e-cigarette users changed their behavior during 
the pandemic. Managing stress was the most common rea-
son for increasing use. This finding was unsurprising given 
prior research identifying stress as a reason for e-cigarette 
use among youth and young adults,4,5 and the increased 
stress young people likely feel due to the pandemic.25 Youth 
and young adults’ reduced ability to socialize as a reason 
for decreasing e-cigarette use reinforces the social nature of 
the behavior and the important role social networks have 
in influencing behavior, both in terms of setting norms and 
modeling behavior and with respect to access to the prod-
uct. Approximately 12% of participants reported reduced 
access to e-cigarettes as a reason for decreasing use. This 
finding is consistent with findings from Kreslake et al.13 and 
may speak to not only reduced access to the product through 
social means but also the impact of closing non-essential 
businesses—which vape shops were considered to be in nu-
merous states26—in response to the pandemic. This reason for 
decreasing e-cigarette use was reported more often by youth 
participants. While youth under the age of 21 years cannot 
legally be sold e-cigarettes, prior research has indicated that 
youth are able to purchase devices from retailers9 and the re-
tail environment may present opportunities for interventions 
to reduce youth access and use.

Strengths of this study include the recency of the data be-
ing reported, collected over one year into the COVID-19 
pandemic when shut-downs and social isolation mandates 
were being relaxed due to the availability of the vaccine to 
an increasing number of Americans. Additionally, our meas-
ure of changes in e-cigarette use behavior since the pandemic 
was cognitively tested with members of the target population 
and found to be easily understood. Furthermore, the use of 
an open-ended question to measure reasons for the change 
in e-cigarette use allowed the authors to explore a broader 
range of responses than would have been captured with fixed 
response options.

This study also has a few limitations to note. First, the sam-
ple was recruited based on e-cigarette use and through so-
cial media advertisements on a limited number of platforms. 
Therefore, findings should not be generalized to the broader 
youth and young adult population. Additionally, these data 
only capture a limited point in time within the context of 
an ongoing and evolving pandemic and additional research 
should continue to monitor how the pandemic impacts to-
bacco use behavior. We were also unable to assess differences 
by geographic location, which is an important area for future 

research given variations in responses to the COVID-19 pan-
demic by location. Furthermore, the two waves of cross-sec-
tional data were collected approximately one month apart, 
and unmeasured external factors that may impact the rela-
tionship between the variables of interest and e-cigarette use 
behavior may differ between the 2 months of data collection. 
In addition, we were required to collapse some of the ra-
cial and ethnic groups when comparing reasons for changing 
e-cigarette use behavior due to limited sample sizes, so future 
research is needed with more robust sample sizes. Finally, 
ongoing regulatory changes and prioritizations around 
e-cigarettes from the US Food and Drug Administration may 
have also impacted youth and young adults’ e-cigarette use 
behavior, but were not captured in the present study.

The current COVID-19 pandemic has impacted many 
aspects of youth and young adults’ lives. This report provides 
insights into if and why e-cigarette use behavior may change 
in response to the pandemic. Findings identify subpopulations 
that may be particularly in need of e-cigarette prevention 
interventions, as well as insights that may inform the content 
and delivery of such interventions.
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