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Inhaling Alcohol Vapour or Mist: An International Study of Use, Effects and Harms

ABSTRACT

Objectives: To determine the prevalence, patterns of use and consequences of inhaling alcohol

vapour or mist.

Design: Cross-sectional survey recruiting an international non-probability sample of people

who use alcohol and other drugs as part of the annual Global Drug Survey (GDS).

Setting: Online questionnaire translated into 19 languages.

Participants: 110,557 people took part in GDS2020 and 88,124 completed a question about
inhaling alcohol in the last 12 months. The focus of this study is GDS2020 respondents who

reported inhaling alcohol mist/vapour from a balloon in the last 12 months.

Main outcomes: Last 12-month use of alcohol vapour, onset duration, intensity of effects, value

for money compared with alcohol, and incidence of falls/injuries.

Results: A total of 803 people reported the use of alcohol vapour in the last 12 months, with
51% of the sample coming from 3 countries: Australia, Denmark and England. Two-thirds were
male, and they were more likely to be under 25. 45.7% reported that they were a bit/very drunk
before they inhaled alcohol. 51.3% reported that the effects lasted for less than 5 minutes. Both
the intensity of effect and perceived value for money showed a normal distribution on a 10-

point scale. 12.7% of respondents reported falling/injuring themselves.

Conclusion: Inhaling alcohol vapour appears to be more common among younger, higher-risk
drinkers. The rapid onset of action and inability to titrate consumption to effect is a risk for
acute injury. We consider that alcohol is harmful enough through oral consumption without
adding to the risk of injury by offering such a potentially risky additional administration

method.



Inhaling Alcohol Vapour or Mist: An International Study of Use, Effects and Harms

Highlights

e Alcohol is usually taken orally, but a recent trend to inhale its vapours or mists has
emerged and little is known about this experience and its effects.

e Ina global study, respondents from Australia, Denmark and England had tried this
practice; 45.7% were already drunk when they did so, and 12.7% of whom had fallen or
injured themselves afterwards.

e Inhaling alcohol vapours or mists may contribute to excessive intoxication and harm.
Further research is needed to understand more about the associated risks and harms in

order to inform public health policy and licensing decisions.



Inhaling Alcohol Vapour or Mist: An International Study of Use, Effects and Harms

INTRODUCTION

The practice of inhaling vapours for therapeutic and recreational purposes has a long history
with evidence of its use reported in various ancient cultures, those of which include: Ancient
Egypt, Babylonia, China, India and Greece (Butrica, 2002; Gage, 2020). Although the inhalation
of vapours is an uncommon route of drug delivery for recreational purposes in modern times, it
is seen with nitrous oxide (Winstock & Ferris, 2019), volatile nitrites (Davies et al., 2017) and
solvents (Beckley & Woodward, 2013). In this paper we explore the inhalation of alcohol

vapour, an unusual and risky novel method of recreational alcohol consumption.

Alcohol is the most commonly used drug in the world; it is ubiquitous in its use and availability,
responsible for 4% of the world’s global burden of disease (WHO, 2018). Alcohol taken orally is
absorbed from the gastrointestinal tract (mostly in the small intestine), typically having an
onset of effect within 20 minutes (Nutt, 2020). The presence of food, particularly fatty food,
delays the rate of absorption owing to the closure of the pyloric sphincter (Gentry, 2000).
Alcohol undergoes first-pass metabolism; alcohol undergoes an initial breakdown to
acetaldehyde by alcohol dehydrogenase, the major enzyme system involved in its metabolism,
with subsequent oxidation to acetate. At higher alcohol concentrations, cytochrome P450
pathways are recruited (Cederbaum, 2012). Alcohol can also be expelled through vomiting,
which can follow excessive drinking, and should be regarded as a protective mechanism in the

face of acute toxicity (Nutt, 2020).

Ethanol (C;Hs0H), also known as ethyl alcohol (or simply just referred to as alcohol) is a small,
hydrophilic, polar, organic molecule with a molecular weight of 46 g mol-! (Ratner et al.,, 2020);
its characteristics allow it to move easily across cell membranes (Patra et al., 2006). Ethanol is

also a volatile liquid with a boiling point of 78.2°C and a vapour density greater than that of air.



Alcohol’s chemistry means it can also be absorbed via other routes, including intravenously and

via inhalation (MacLean et al., 2017).

Alcohol can be inhaled once it has been converted into a vapour or liquid aerosol (MacLean et
al,, 2017). Alcohol vapour is the gaseous form of liquid ethanol, often produced as a result of
heating until evaporation. A liquid aerosol, on the other hand, is a suspension of small droplets
of liquid ethanol in the air which has the appearance of mist. However, both terms are
commonly used interchangeably. Vaporisation of ethanol provides a larger surface area for the
alcohol to be absorbed directly across the alveolar capillaries and into the blood, bypassing
first-pass metabolism (MacLean et al., 2017). Nebulised (aerosolised) ethanol has also been

used therapeutically (Weyl, 1955; Zhang et al., 2011) whilst its recreational use is uncommon.

There have been various methods devised in order to inhale alcohol, most notably a device
marketed as AWOL (alcohol without liquid), a commercial product which has been available
since 2004 that acts as nebuliser, in this case agitating the liquid ethanol to form an aerosol by
combining it with oxygen under pressure (Le Foll & Loheswaran, 2014). When the device was
launched in the US, regulators were so concerned that it was pre-emptively banned in 22 states.
Alternative commercial products are also available, including the Vaportini - a lower cost, low-
tech apparatus, comprised of a glass globe suspended on a metal ring over a glass containing a
flame (Heffer, 2014). More recently, some UK clubs have started to market alcohol balloons,
using devices provided by the company, Vapshot, which are legal to operate and sell under UK
legislation (Sharpe, 2019; Vapshot, 2018). Homemade alternatives include using a bicycle pump
with a corked plastic bottle containing alcohol - the pressure is increased within the bottle and
then released, causing the alcohol to vaporise; and pouring ethanol over dry ice - the solid CO-
sublimes into a gas on contact with ethanol and causes the ethanol vapour above to condense
into a liquid aerosol which can subsequently be inhaled. Online communities for e-cigarette

users contain advice for ‘do-it-yourself’ recipes for vaping alcohol (Valentine et al., 2016).



To our knowledge there have been no publications addressing the use, subjective effects, and
acute risks of inhaling alcohol mist. As part of the Global Drug Survey’s work on patterns of use,
pleasures and harms related to the use of drugs, we included a brief section on alcohol vaping in
GDS2020, conducted from November 9 — December 31, 2019. We sought to describe the
demographics and risk-drinking profiles of people who reported alcohol vaping, how drunk
they were prior to inhaling, and the characteristics of the experience (e.g. time to onset and
strength of effect). We also asked whether they had fallen over/injured themselves following
inhalation and how they would rate inhaling versus drinking alcohol in terms of value for

money.

METHOD

The Global Drug Survey (GDS) is an independent research organization that collects data on
drug use patterns and trends worldwide. GDS2020 launched on November 9, 2019 and ran until
December 31, 2019. It was translated into 19 languages (English, Albanian, Azerbaijani, Brazil,
Czech, Danish, Dutch, Finnish, French, German, Hungarian, Italian, Lithuanian, Portuguese,
Romanian, Serbian, Slovak, Spanish, and Turkish) and received data from 110,557 people.
Respondents were recruited opportunistically via various media partners and collaborating
institutions worldwide, such as Vice, Mixmag, The Guardian, Fairfax Media, and global social
media networks such as Facebook and Twitter. There are no incentives for taking part. The full
survey takes between 20-50 minutes depending on each participant’s experience with
substances and their decision on whether to complete any of the optional specialist sections
included throughout the survey. To account for invalid responses, there a fake drug is included
in the drug screen section, and responses from people who report using this drug are excluded
from the data set. There are more in-depth details about the recruitment of GDS participants

available elsewhere (Barratt et al., 2017).



While web surveys such as GDS are not representative of the general population, they can offer
a timely and realistic picture of new emerging trends in drug use (EMCDDA, 2020) and are able
to reach more hidden populations, such as people who use drugs (Barratt et al., 2017). Ethical
approval was obtained from the University College London Research Ethics Committee (No:
141/02), the University of Queensland (No: 2017001452) and The University of New South

Wales (HREC HC17769) Research Ethics Committees.

Measures

Alcohol consumption: respondents completed the Alcohol Use Disorders Identification Test
(AUDIT) (Babor et al., 2001). AUDIT has ten items resulting in a total score of 0-40 which is
further categorised as: lower risk consumption (0-7), increasing risk (8-15), higher risk (16-19)

and possible alcohol dependence (20+).

Inhaling alcohol: first of all, respondents were asked, ‘Have you inhaled alcohol mist/vapour from
a balloon in the last 12 months?’. Those who answered ‘yes’ were directed to further questions to
elicit their experiences starting with, ‘Before you tried the alcohol balloon were you totally
sober/had drunk some alcohol but basically normal/a bit drunk/very drunk?’. They were then
asked, ‘On a scale of 0-10, how strong would you rate the alcohol effect after inhaling?’ and ‘How
long did the effects last for, in minutes (between 0-120 minutes)?. Respondents were also asked,
‘Did you fall over/injure yourself during the experience?’. Finally, they were asked, ‘In terms of
value for money, how does it compare with drinking alcohol?’. Response options were much

better/better/the same worse/much worse.

Study Population

110,557 people took part in GDS2020 and 88,124 completed the question about inhaling alcohol
in the last 12 months. The focus of this study is GDS2020 respondents who reported inhaling

alcohol mist/vapour from a balloon in the last 12 months (N = 803).



RESULTS

Analysis

Descriptive statistics and x2 were used to explore the differences in demographic characteristics
and AUDIT scores between respondents who reported inhaling alcohol in the last 12 months
and those who did not. Descriptive statistics and x2were also used to explore associations
between alcohol inhalation experiences and falling over/being injured. Not all of the 803 who
reported inhaling alcohol in the last year answered all of the questions, but we retained all cases
and used pairwise deletion. We also used pairwise deletion when comparing those who

reported inhaling with those who did not (see Table 1).

Sample characteristics

The final sample included 803 respondents who reported inhaling alcohol mist or vapour in the
last 12 months. Two-thirds of this sample (536; 66.7%) were men, 240 (29.9%) were women,
18 (2.2%) were non-binary and 9 (1.1%) were a different gender identity. There were 206
(25.7%) respondents from Australia, 109 (13.6%) from Denmark, 94 (11.7%) from England, 61
(7.6%) from Germany, 59 (7.3%) from the United States, with the remainder of participants

from other countries.

Characteristics of people who had inhaled alcohol in the last year compared with those who had

not

The sample that reported inhaling alcohol in the last year were compared with 87,321
respondents from GDS2020 who said they had not engaged in this behaviour (Table 1). A
greater proportion of non-binary and different gender identity respondents had inhaled alcohol
compared with the overall sample. People who had inhaled alcohol were more likely to be in the
16-24 age group and were more likely to be in the increasing, higher and possible dependence

risk categories on AUDIT compared with those who had not inhaled alcohol.



[Insert Table 1]

State of intoxication before alcohol was inhaled, duration, and the strength of the effects

Almost a third (32.7%) of respondents said that they were a bit drunk before they inhaled
alcohol the last time that they had engaged in this behaviour; 13% were very drunk (Figure 1).
However, 26.1% reported that they were totally sober before they inhaled alcohol. For the
majority of respondents, the effects of inhaling alcohol were short-lived - at between 1-5
minutes. However, for 8.1% of respondents, the effects lasted for more than 60 minutes (Figure
2). In terms of the strength of the effect of inhaling alcohol, respondents tended to rate this
around the midpoint of the scale (median = 5; IQR = 4), but 3.2% said it had no effect, and 8.7%
rated the experience as having a very strong effect (Figure 3). There was a significant
association between the state of intoxication prior to inhaling alcohol and the subjective rating
of the strength of the effects (2 = 88.18, p<.001, V=.219). People who were already more drunk
rated the effects as stronger, and no one who said they were already 'very drunk' said that they

felt no effect from inhaling alcohol.

[Insert Figures 1-3]

Falling over/injuries

In total, 83 (12.7%) of respondents who answered the question (N = 655) reported falling
over/injuring themselves after inhaling alcohol (Table 2). Respondents who were already more
intoxicated when they inhaled alcohol were more likely to say they fell over/injured themselves.
Those in the possible dependence category were more likely to say they fell over/injured
themselves, whereas those in the low risk or increasing risk groups were less likely. There was a
significant association between gender and falling over/injuring oneself; men, non-binary and

different identity participants were more likely to have this experience.

Value for money



Finally, we asked respondents to rate inhaled alcohol in terms of value for money compared
with drinking alcohol (Figure 4). Again, responses were around the midpoint of the scale
(median = 3; IQR = 2), but 13.4% said it was better value, and 11.5% said it was worse value.
Interestingly, a 2 test showed an association between falling over and value for money (y2=
24.58, p<.001, V =.198); those who fell over or injured themselves were more likely to rate the

experience as better value for money than drinking alcohol.

DISCUSSION

To our knowledge, this is the first paper to explore people’s experiences of inhaling alcohol
vapour/mist. In a large international sample of people who drink alcohol, 803 people reported
having had this experience in the last year, the majority of whom were from Australia and
Denmark. Compared with other people in the sample, these respondents were more likely to be
in higher AUDIT categories and to be aged 16-24 compared with 25+. They were also more
likely to be male, non-binary or a different gender identity compared with the wider sample.
Nearly half of those who had inhaled alcohol were already a bit or very drunk when they did so.
The effects were generally short-lived, although some people rated them as lasting more than an
hour. However, given that so many were already drunk when they inhaled alcohol, it may have
been difficult to disentangle the effects from consuming drinks and the effects from inhaling
alcohol. We found that 12.7% of respondents had fallen over or injured themselves after
inhaling alcohol, although we did not determine whether this was immediately after inhaling or
sometime later. However our findings are consistent with a previous study on the inhalation of
e-cigarettes containing ethanol that found them to impact psychomotor control in young adult
participants (Valentine et al., 2016). Heavier drinkers, according to their AUDIT scores, were
more likely to report injuries, as well as male, non-binary, and different identity respondents.
While we acknowledge that there are only small numbers of non-binary and different identity
respondents, other GDS research suggests that this group is more at risk of alcohol-related

harms (Connolly et al., 2020).
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Other than novelty and the offer of a rapid intoxicating effect, there are other potential reasons
why inhaling alcohol vapour may be attractive to some people. Some may consider it a less
calorific way of becoming intoxicated with alcohol compared with oral consumption since the
overall quantity of alcohol absorbed is far less than with typical oral dosing (Le Foll &
Loheswaran, 2014). The caloric content of ethanol, the source of the majority of alcohol’s
calories is, however, still absorbed and broken down in the body, irrespective of the method of
consumption; it is just at much lower levels (Schaffer, 2004); a typical Vapshot balloon, for
example, contains 39 mg of alcohol according to the company’s website (Vapshot, 2018). What
is more important are the additional potential risks of inhaling alcohol mist, which include the
rapid absorption of alcohol through the lungs directly into the bloodstream, resulting in the
rapid rise in blood alcohol levels; this leads to intense alcohol effects, with the associated risk of
falls and accidents, as highlighted in this paper. Additionally, there is no way of expelling the
alcohol consumed after inhalation (unlike vomiting when taken orally). Compounding these
acute risks, the novel method of delivery and the limited relevance of standard units in
measuring the quantity of alcohol consumed means it is difficult to ascertain how much is being
consumed, with risks of excessive intoxication and harm. Additionally, the inhalation of alcohol
can cause irritation and lead to the drying of the nasal lining and respiratory tract; this could
increase the prevalence of inflammatory lung conditions, exacerbated in those with asthma or in

those who smoke (Heffer, 2014).

Of note, nearly half of respondents said that they were drunk before using the balloon, with
13% saying that they were very drunk. As a large number of respondents resided in Australia,
where it is illegal to be served alcohol when obviously intoxicated (Australian Government
Department of Health, 2019; NHMRC, 2020), it appears that vendors may be violating the laws,

and putting patrons at increased risk.
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Limitations

The screening question used to identify people who had inhaled alcohol vapour was restrictive
since it only mentioned inhaling alcohol vapour using a balloon. Thus, the paper may have
underestimated the number of people who had vaped alcohol by other methods. The study was,
therefore, unable to explore which other methods were commonly employed, whether the
device used was homemade or commercially produced and what the possible impact was upon
the subjective experience and risk. Since this was an exploratory study, we used a very limited
set of questions and omitted important questions on the frequency of the behaviour and the
environment in which it was consumed. In addition, we did not differentiate between vapour
and aerosol, or the number of balloons and the person’s estimate of how much alcohol was
inhaled. These limitations have left us unable to explore the relationship between the frequency
of alcohol inhalation and the risk, and to emphasise that the results may not be generalisable to
all individuals who have inhaled alcohol vapour. Finally, although GDS is a non-probability
sample, when investigating the use of a novel drug or delivery mechanism, it is unlikely that
more representative surveys will collect enough data to address the consequences of a

relatively rare behaviour (Davies et al., 2017; Winstock & Ferris, 2019).

Nevertheless, this is the first study to explore demographics of people who have inhaled/misted
alcohol, how drunk they were prior to inhaling, characteristics of the experience and whether
they had fallen over/injured themselves afterwards. Further research should elaborate on our
findings to determine motivations for engaging in this behaviour, and to understand more about

the associated risks and harms in order to inform public health policy and licensing decisions.
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TABLES AND FIGURES

Table 1: Demographic characteristics of respondents who reported inhaling alcohol in the last
year compared with the GDS2020 sample who did not report inhaling alcohol in the last 12 months

Inhaled alcohol in the | Did notinhale alcoholin | 2, p, V
last year N (%) the last year N (%)

All respondents who 803 (0.9) 87321 (99.1)

answered vaping Q

N= 88,124

Gender N=803 N =87321 x2=38.72,p<.001,
V=.021

Male 536 (66.7) 2 56182 (64.3) 2

Female 240 (29.9) 2 30105 (34.5)®

Non-binary 18 (2.2)a 761 (.09) b

Different identity 9(1.1)2 273(0.3)b

Age N=803 N =87321 x?=491.16, p<.001,
V=.075

16-24 661 (82.3) 2 37850 (43.3)®

25+ 142 (17.7) 49471 (56.7) b

AUDIT score N=747 N =80354 Xx?=505.75, p<.001,
V=.079

Low risk 125 (16.7) @ 36863 (45.9)°

Increasing risk 336 (45.0) 2 31784 (39.6)®

Higher risk 121 (16.2) 2 6897 (8.6) b

Possible dependence 165 (22.1) 2 4810 (6.0) b

Notes: Cases were deleted pairwise for comparisons of those who reported inhaling alcohol verses those
who did not on AUDIT scores. Different superscript letters denote categories that were significantly
different from each other in post hoc tests using Bonferroni corrections
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Table 2: Association between falling over or injuring oneself after inhaling alcohol and other

measures

Falling over/injured

Yes N (%)

No N (%)

AoV

All (N=655)

83 (12.7%)

572 (87.3%)

Intoxication level
(N=647)

X2 =40.90, p<.001, V=251

Totally sober (N= 168) 13 (16.0) a 155 (27.4) 0

Had some alcohol but 13 (16.0) 171 (30.2)®

basically normal

(N=184)

A bit drunk (N =210) 27 (33.3)b 183 (32.3)a

Very drunk (N=85) 28 (34.6) 57 (10.1) ¢

AUDIT (N=615) Xx?=54.47,p<.001, V=298
Low risk (N=99) 4(4.9)a 95 (17.8)®

Increasing risk (N=279) | 20 (24.4)® 259 (48.6)¢

Higher risk (N=107) 17 (20.7)= 90 (16.9)a

Possible dependence 41 (50.0)a 89 (14.5)®

(N=130)

Gender x2=16.99,p=.001, V=161
Man (N =439) 45 (54.2)a 394 (68.9)°b

Woman (N=192) 29 (34.9) 163 (28.5)a

Non-binary (N=17) 6(7.2)2 11 (1.9%)>®

Different id (N=7) 3(3.6)° 4 (0.7%)>

Note: different superscript letters denote categories that were significantly different from each other in
post hoc tests using Bonferroni corrections
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Figure 1: State of intoxication before alcohol was inhaled
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Figure 2: Duration of the effects of inhaling alcohol, in minutes
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Figure 3: Respondents’ ratings of the strength of the effects of inhaling alcohol
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Figure 4: How inhaling alcohol compared to drinking alcohol terms of value for money
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