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ABSTRACT
Objectives  Electronic vaping devices are being used to 
consume nicotine and non-nicotine psychoactive drugs. 
We aimed to determine the pattern and prevalence of 
using vaping devices for nicotine and/or non-nicotine 
drug administration in the United Kingdom and how these 
differ by drug type and individual sociodemographic 
characteristics. We explored reasons for vaping onset and 
continuation.
Design  An online cross-sectional survey
Participants  A convenience sample of adults (aged ≥18 
years) in the UK.
Primary and secondary outcome measures  The 
primary outcome was prevalence of current use (within 
the last 30 days) of a vaping device to administer either 
nicotine or 18 types of non-nicotine drugs. We additionally 
evaluated reasons for onset and continuation of vaping. 
Sociodemographic characteristics were compared 
between the UK general population using census data and 
those vaping non-nicotine drugs.
Results  We recruited 4027 participants of whom 1637 
(40.7%) had ever used an electronic vaping device; 1495 
(37.1%) had ever vaped nicotine and 593 (14.7%) had 
ever vaped a non-nicotine drug. Overall, 574 (14.3%) 
currently vaped nicotine and 74 (1.8%) currently vaped 
a non-nicotine drug. The most common currently vaped 
non-nicotine drug was cannabis (n=58, 1.4%). For 
nicotine, people’s modal reasons to start and continue 
vaping was to quit smoking tobacco. For almost all other 
drugs, people’s modal reason to start vaping was curiosity 
and to continue was enjoyment. Compared with the 
general population, the population who had ever vaped 
a non-nicotine drug were significantly younger, had 
more disabilities and fewer identified as white, female, 
heterosexual or religious.
Conclusions  A non-trivial number of people report 
current use and ever use of an electronic vaping device 
for non-nicotine drug administration. As vaping technology 
advances and drug consumption changes, understanding 
patterns of use and associated behaviours are likely to 
be increasingly important to both users and healthcare 
professionals.

INTRODUCTION
In the last decade the advent of electronic 
nicotine vaping products has changed 
how some people use nicotine and recent 

reports also confirm use of electronic vaping 
devices to administer non-nicotine psycho-
active drugs.1–4 As innovation in technology 
develops, the prevalence and patterns of 
using electronic vaping devices to facilitate 
non-nicotine drug use are subject to change.5 
While in some circumstances vaping non-
nicotine drugs may present fewer harms 
when compared with other routes of admin-
istration (eg, smoking), in some cases vaping 
could potentially pose unique harms due to 
the speed of onset of drug effects, alongside 
the concomitant use of any adulterants.5–7 
Most notably the 2019 US outbreak of acute 
lung injury associated with vaping illicit 
cannabinoid products contaminated with 
vitamin E acetate highlights the potential for 
associated harms.8

Monitoring of nicotine vaping in the United 
Kingdom is well documented,9 while data on 
vaping of non-nicotine drugs are sparse.10–12 
Understanding the prevalence and patterns 
of vaping non-nicotine drugs is important 
for healthcare professionals to both facilitate 
discussions regarding consumers’ preferred 
routes of drug administration, and to provide 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ The study reports, to our knowledge, the largest 
cross-sectional adult sample of the sociodemo-
graphic profile of people using electronic vaping 
devices to consume non-nicotine drugs, alongside 
people’s reasons for onset and continuation of vap-
ing and the type of devices they use.

	⇒ The study relied on self-report to identify non-
nicotine drug use and may be subject to social de-
sirability bias or participant misinterpretation.

	⇒ The study was conducted using an online conve-
nience sample and several populations who have 
historically higher rates of non-nicotine drug con-
sumption may have been excluded due to its digital 
nature or other life circumstances (eg, people expe-
riencing homelessness or currently serving a prison 
sentence).
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appropriate harm reduction advice. While a recent 
review of online drug user forums has identified over 300 
reports related to the manufacture and/or use of e-liq-
uids containing non-nicotine drugs,2 few epidemiological 
studies have been conducted to determine the preva-
lence and patterns of using electronic vaping devices to 
administer different non-nicotine drugs. Although some 
studies have examined vaping in the context of nico-
tine and cannabis administration,10–12 to our knowledge, 
only a single cross-sectional study conducted in 2017 in 
adults in the UK reported that 340 (13.6%) participants 
had ever used an electronic vaping device for any type of 
recreational drug administration during their lifetime.3 
However, this estimate has not been reproduced, the 
sociodemographic characteristics of the cohort of people 
vaping non-nicotine drugs have not been fully evaluated 
and there has been little examination of why people use 
vaping as a route of non-nicotine drug administration.

To address this gap, we aimed to determine the pattern 
and prevalence of using electronic vaping devices for 
nicotine and non-nicotine drug administration in the UK 
and how these differ by drug type and individual socio-
demographic characteristics. In addition, we aimed to 
examine individual reasons for the onset of vaping non-
nicotine drugs and why people continue vaping as a route 
of administration.

METHODS
An anonymous voluntary cross-sectional survey recruiting 
a convenience sample of adult participants (aged ≥18 
years) through the online Prolific platform.13 Prolific, 
using their survey panel of research respondents based 
in the UK, advertised the study to all adults on their plat-
form.14 The study protocol, questionnaire and statistical 
analysis plan were preregistered on the Open Science 
Framework and are available at https://osf.io/bdfhp/. 
The survey went live on 10 March 2022 with the prespec-
ified minimum sample size of 3275 being reached within 
24 hours.

The survey used sociodemographic questions identical 
to those within the UK census and questions relating to 
vaping were based on the previous survey by Blundell et 
al and adapted by the research team to include questions 
relating to additional substances not previously captured, 
vaping device type and reasons behind vaping.3 15 The final 
published questionnaire is additionally available in the 
online supplemental material. Participants were required 
only to complete sections of the questionnaire applicable 
to their self-described vaping status of each substance 
and answers forced prior to moving onto the subsequent 
section thus no missing data could be generated.

The primary outcome was the prevalence of current 
use of a vaping device to administer either nicotine or 
18 specific types of non-nicotine drugs, defined as use in 
the past 30 days (a complete list of all non-nicotine drug 
types and subtypes studied can be found in the online 
supplemental table S1). Secondary outcomes included 

prevalence of ever using a vaping device to administer 
either nicotine or non-nicotine drugs and current use 
of nicotine or non-nicotine drugs by routes of adminis-
tration other than vaping. We additionally collected if 
participants considered any currently consumed drug was 
having a negative consequence on their mental or phys-
ical health (harmful use) and on frequency of current 
use and vaping, age of first use and vaping onset, reasons 
for onset of vaping and why people continue vaping as a 
route of administration.

Individual UK census defined sociodemographic char-
acteristics were also collected including level of educa-
tional attainment and eight ‘protected’ characteristics 
as defined by the UK Equality Act (age, sex, disability, 
gender identity, sexual orientation, ethnicity, religion and 
marital status).16

Sociodemographic and vaping characteristics were 
compared between those who had used an electronic 
vaping device to vape a non-nicotine drug and those 
who had never used an electronic vaping device. Addi-
tionally, study sample sociodemographic characteristics 
were compared with the UK general population using 
publicly available data from the UK census.17 Continuous 
variables were compared using an unpaired t-test, and 
categorical variables using Fisher’s exact test, all compar-
isons were bivariate. Where there were more than two 
levels to a categorical variable, adjusted residuals, where 
the significance level of α=0.01, were calculated to iden-
tify which individual cells contributed to between-group 
differences.18 All analyses were conducted using STATA 
SE V.15.1 with the significance level set at 0.05. The study 
was reported in accordance with the STrengthening the 
Reporting of OBservational studies in Epidemiology 
statement for observational studies.19

PATIENT AND PUBLIC INVOLVEMENT
No patient or public involvement.

RESULTS
There were a total of 4027 participants of whom 1637 
(40.7%) had ever used an electronic vaping device; 1495 
(37.1%) people had ever vaped nicotine and 593 (14.7%) 
had ever vaped a non-nicotine drug. A total of 1044 
(25.9%) had only ever exclusively vaped nicotine, 142 
(3.5%) had only ever exclusively vaped a non-nicotine 
drug and 451 (11.2%) had ever vaped both nicotine and 
a non-nicotine drug. The majority of the overall sample 
were aged between 25 and 44 (57.9%), predominantly 
identified as female (64.9%), and predominantly identi-
fied as being from a white ethnicity (80.8%) (table 1).

About a fifth (n=834, 20.7%) were currently using a 
nicotine product; 595 (14.8%) were currently smoking 
tobacco, 574 (14.3%) were currently vaping nicotine and 
280 (7.0%) were currently concurrently smoking tobacco 
and vaping nicotine. Fewer (n=217, 5.4%) participants 
were currently using a non-nicotine drug, of whom 74 
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(1.8%) were currently vaping a non-nicotine drug. The 
only non-nicotine drugs currently being vaped were 
cannabis 58 (1.4%), caffeine 12 (0.3%), alcohol 5 (0.1%), 
opioids 1 (0.02%) and benzodiazepines 1 (0.02%).

A profile of current use for those drugs currently being 
vaped is available in table  2 with a breakdown for all 
other drugs available in the online supplemental table S2. 
Participants’ mean age at first use by any route was statisti-
cally significantly lower than their mean age at first vaping 
for nicotine, alcohol, caffeine, cannabis, synthetic canna-
binoids and cocaine. For nicotine, people’s modal reason 
to try vaping and their current reason to vape was to quit 
smoking tobacco. For almost all other drugs, people’s 
modal reason to try vaping was curiosity and their modal 
reason to currently vape was because of enjoyment. The 
modal type of electronic vaping device currently used was 
a commercially bought electronic or e-cigarette for all 
studied drugs except cannabis for which the model type 
of device currently used was a commercially bought elec-
tronic device to vaporise dry herbs.

Of the 593 people who had ever vaped a non-nicotine 
drug, 484 (12.0% of the overall sample) had only ever 
vaped one type of non-nicotine drug and 109 (2.7%) had 
vaped two or more types of non-nicotine drugs. The most 
frequently ever vaped non-nicotine drug was cannabis 
(n=454, 11.3%), of which 129 (3.2%) people had only ever 
vaped cannabidiol (CBD) products. This was followed by 
caffeine (n=96, 2.4%), alcohol (n=53, 1.3%), synthetic 
cannabinoids (n=45, 1.1%), dimethyltryptamine (n=16, 
0.4%), cocaine (n=10, 0.2%), psilocybin (n=7, 0.2%), 
ketamine (n=7, 0.2%), opioids (n=6, 0.1%), MDMA (n=6, 
0.1%), 2Cs (n=6, 0.1%), amphetamines (n=5, 0.1%), 
gamma-butyrolactone (n=4, 0.1%), benzodiazepines 
(n=4, 0.1%), mephedrone (n=3, 0.1%), alpha-PVP (n=2, 
0.1%) and NBOMe (n=1, 0.02%). A bar chart depicting 
the prevalence of ever and current vaping for each drug is 
available in the online supplemental figure S1.

When comparing the study participants who had ever 
vaped a non-nicotine drug to both the UK general popu-
lation and to those study participants who had never 
vaped, they were significantly different in every studied 
protected characteristic sociodemographic category. This 
group was significantly younger (with significantly more 
people aged <35 and significantly fewer aged >45), had a 
higher proportion of males, there were fewer people iden-
tifying with white ethnicities, there were more individuals 
who identified as LGBT+, more non-religious individuals, 
more people with disabilities and fewer married people. 
However, there was no statistically significant difference 
by level of educational attainment. A breakdown by 
age, sex and ethnicity can be found in table 1, with the 
remaining sociodemographic differences available in the 
online supplemental table S3.

DISCUSSION
In this study of 4027 respondents, 1.8% reported they 
were currently vaping a non-nicotine drug and 14.7% 

reported ever having vaped a non-nicotine drug. About 
one in six respondents were currently vaping nicotine 
around half of whom were also smoking tobacco.

Current prevalence of smoking tobacco among partic-
ipants in our study (14.8%) was similar to those from 
other surveys in 2022 in England, such as estimates from 
the Smoking Toolkit Study (STS, 15.0%) and the Action 
on Smoking and Health (ASH) adult survey (13.2%).20 21 
However, our estimate of current vaping was higher, at 
14.5%, than estimates from the STS survey (9.3%) and 
ASH adult survey (8.3%).20 21 This is possibly due to 
sampling differences or how prevalence was estimated, 
with our survey including all adults who have vaped any 
substance in the past 30 days as current vapers, therefore 
likely capturing occasional/social/one-off use among 
people who would not identify themselves as ‘vapers’. 
Additionally, the day prior to data collection was national 
‘No Smoking Day’ in the UK which may have affected 
estimates.

The prevalence of ever using a vaping device to admin-
ister a non-nicotine drug was similar to estimates from a 
previous study (14.7% vs 13.6%),3 however prevalence 
estimates of currently vaping a non-nicotine drug were 
substantially lower (1.8% vs 9.4%).3 10 This could be 
explained by sampling differences or may perhaps demon-
strate that current prevalence may fluctuate depending 
on technological or other changes in the vaping device 
market with new products potentially leading to curiosity-
driven experimentation that may not be sustained over 
time.22 Temporal prevalence trends are likely to reveal 
more about these relationships than isolated cross-
sectional sampling.

When compared with the general population, the 
non-nicotine drug vaping population were significantly 
different across all studied protected characteristics, 
however their sociodemographic profile was broadly 
comparable to those of non-nicotine drug users in 
publicly available UK cross-sectional data, for example, 
the Crime Survey for England and Wales.23 Participants’ 
mean age at first use by any route was consistently lower 
than respondents mean age at first vaping for all studied 
drugs, although lack of statistical power may account for 
the fact this was only significant for a few substances. This 
suggests that vaping is generally a rare first route of drug 
administration.

Similar to other studies, cannabis was the most commonly 
vaped non-nicotine drug with 11.3% of total respondents 
having ever vaped a cannabis product, however just over 
a quarter of respondents had only ever vaped a product 
containing CBD which, at the time of the survey, was legal 
to purchase and consume in the UK.3 24 This underscores 
vaping should routinely be enquired about as a potential 
method of administration among cannabis users, and any 
future work on understanding relative cannabis-related 
harms should include vaping when considering routes 
of administration. Concerningly 45 individuals reported 
vaping synthetic cannabinoids, which have been linked to 
two vaping product-related deaths in the UK.7
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While the study is, to our knowledge, the largest 
cross-sectional sample in the UK published literature of 
people ever vaping a range of non-nicotine drugs there 
are several limitations. The study relied on self-report to 
identify drug use and may therefore be subject to social 
desirability bias and was conducted using an online conve-
nience sample. Several populations who have historically 
higher rates of non-nicotine drug consumption may have 
been excluded due to the study’s digital nature or other 
life circumstances (eg, people experiencing homelessness 
or currently serving a prison sentence). This is particu-
larly important given the harms associated with drug use 
are disproportionately higher within these populations.7 
The small numbers of people vaping specific substances 
prevent robust statistical analyses due to small cell sizes 
and as such statistical testing should be interpreted 
with caution. Future studies with larger sample sizes or 
meta-analyses may be able to overcome these limitations. 
Additionally, despite the survey questions stating that 
flavoured e-liquids such as coffee and alcohol flavours do 
not contain either caffeine or alcohol, we cannot be sure 
that respondents did not misinterpret these questions 
and thus reported vaping prevalence results for alcohol 
and caffeine may represent overestimates.

Understanding people’s experiences and perceptions 
of vaping as a means of administering non-nicotine drugs 
is likely to be increasingly important both to users and 
to healthcare and policy professionals. This study demon-
strates that a non-trivial number of people have ever 
consumed non-nicotine drugs using vaping devices and 
understanding how this prevalence changes over time 
and which individuals may be most at risk of harm or 
benefit from this administration method require further 
exploration. Future research should be conducted in 
larger non-UK samples, examine any potential trends in 
use of vaping products to administer non-nicotine drugs 
and examine vaping in samples known to experience 
disproportionate drug-related harms.
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