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Abstract 

Objective: To examine associations between the use of e-cigarettes for smoking cessation and levels of 

alcohol consumption, high-risk drinking, and attempts to cut down alcohol consumption compared with use 

of nicotine replacement therapy (NRT) or no aid. 

Methods: Cross-sectional survey of adults (≥16 years) in England. The sample included 961 people who had 

quit smoking with the use of e-cigarettes (n=425), NRT (n=116), or no aid (n=421) within the past year and 

were still abstinent at the survey. Drinking behaviour was assessed with the AUDIT. 

Results: Mean(SD) alcohol consumption among those who quit smoking with e-cigarettes, NRT, and no aid 

was 7.78(13.41), 7.12(13.85), and 5.55(8.70) units/week, respectively. The prevalence of high-risk drinking 

was 43.3%(n=184), 32.2%(n=37), and 36.8%(n=155), respectively. Among high-risk drinkers, the prevalence 

of attempts to cut down alcohol consumption was 22.3%(n=41), 18.9%(n=7), and 27.7%(n=43), respectively. 

After adjustment for covariates, those who quit with e-cigarettes had significantly higher alcohol 

consumption than those who quit unaided (B=1.69, 95%CI 0.21-3.17), but there was no significant 

difference relative to those who quit with NRT. Differences in high-risk drinking and attempts to cut down 

were not significant, but Bayes factors indicated the data were insensitive (range:0.47-0.95).  

Conclusions: Recent ex-smokers who used e-cigarettes to help them quit consumed around two more units 

of alcohol each week than those who quit unaided, but their alcohol consumption was similar to those who 

quit with NRT. Data on differences in high-risk drinking and attempts to cut down alcohol consumption 

among high-risk drinkers were inconclusive. 
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1. Introduction 

Smoking and high-risk alcohol consumption are among the leading causes of morbidity and mortality 

worldwide (Griswold et al., 2018; Reitsma et al., 2017). Numerous studies have established a strong 

relationship between smoking and alcohol use (Grant et al., 2004; McKee et al., 2007; Noble et al., 2015). 

Individuals who drink alcohol at high-risk levels (i.e. levels that are harmful to health, defined by an Alcohol 

Use Disorders Identification Test (AUDIT) score of 8 or higher (Babor et al., 2001)) are substantially more 

likely to smoke (Falk et al., 2006; Kalman et al., 2005; Kessler et al., 2005; Lasser et al., 2000). Smokers who 

smoke more heavily tend to have higher levels of alcohol consumption (Friedman et al., 1991; Kaner et al., 

2007), and those who attempt to quit typically reduce their alcohol intake at the same time (Brown et al., 

2016). At a population level, changes in smoking prevalence have been shown to correlate positively with 

changes in the prevalence of high-risk drinking (Beard et al., 2017). Encouraging smoking cessation may 

therefore have dual benefits for both smoking and alcohol consumption. This study explores the extent to 

which use of e-cigarettes in a quit attempt – an increasingly popular aid (Filippidis et al., 2017; McMillen et 

al., 2015; West et al., 2019) – is associated with alcohol consumption and attempts to reduce alcohol 

consumption. 

Following a period of rapid growth in prevalence of use from 2011 to 2014, e-cigarettes (also known as 

electronic cigarettes, electronic nicotine delivery systems, or vapes) are currently the most popular smoking 

cessation aid in England: they are used by around 2.6 million people (20% of smokers) and are used in over 

one third of quit attempts (West et al., 2017). However, several studies have found that e-cigarette users 

tend to have higher levels of alcohol consumption and are more likely to binge drink (Hershberger et al., 

2016c, 2016b; Saddleson et al., 2015). Moreover, prohibiting e-cigarette use in places where people 

consume alcohol has been shown to be associated with lower alcohol consumption (Hershberger et al., 

2016a).  

These findings are seemingly at odds with evidence of associations between e-cigarette use and increased 

quit rates (Hartmann-Boyce et al., 2018, 2016), and quitting smoking and lower alcohol consumption 

(Brown et al., 2016). However, a couple of methodological issues limit interpretation of these results. First, 

the unrepresentativeness of sample recruitment procedures limits generalisation of results to the whole 

smoker population. For example, one study (Saddleson et al., 2015) focused on college students, a 

population known for particularly high rates of alcohol use (O’Malley and Johnston, 2002). Secondly, none 

of these studies focused specifically on e-cigarette use in a quit attempt. People use e-cigarettes for 
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different reasons; most commonly as a smoking cessation tool, but also as a nicotine replacement product 

(e.g., in situations where smoking is not permitted) (Biener and Hargraves, 2015; McNeill et al., 2018; Patel 

et al., 2016; Rutten et al., 2015; Simonavicius et al., 2017). Data from the US indicate that e-cigarettes are 

used by more than one in ten 10% of smokers who are not trying to quit have not made a quit attempt in 

the past year use e-cigarettes (Schoenborn and Gindi, 2015). Inclusion of smokers who are not trying to quit 

in analyses likely influences the observed relationship between e-cigarette use and alcohol consumption. 

Evidence that e-cigarette use is associated with increased alcohol consumption contrasts with evidence on 

use of other smoking cessation aids, such as nicotine replacement therapy (NRT), which have been found to 

be associated with reduced alcohol consumption in heavy-drinking smokers (Acheson et al., 2006; McKee et 

al., 2008; Young et al., 2005) and attenuated alcohol response and craving (Udo et al., 2013). It is possible 

that differences in associations between e-cigarettes and NRT may be due to the greater similarity of e-

cigarettes to cigarettes in their behavioural action (McNeill et al., 2018) preventing the uncoupling of 

conditioned stimulus-response effects between smoking and alcohol (Rohsenow et al., 1997). However, the 

disparate results could also be accounted for by methodological differences (e.g., unmeasured confounding 

in the types of people who use the different aids or in sample populations, as discussed above). NRT use in a 

quit attempt provides a useful real-world behavioural control for e-cigarette use in a quit attempt because it 

reduces the risk of confounding, for example by the comparatively higher levels of nicotine dependence and 

motivation to quit among smokers who use cessation aids (Shi et al., 2016). 

Evaluation of the association between use of e-cigarettes for smoking cessation and alcohol consumption is 

important for informing policy and clinical practice. Although e-cigarettes have been shown to promote 

attempts to stop smoking in three clinical trials (Hajek et al., 2019; Hartmann-Boyce et al., 2016) and 

population-level surveys (Beard et al., 2016), the impact on public health would be mitigated if they were 

associated with increased alcohol use. Such a finding would highlight the need for further research to 

determine whether targeted behavioural support and other measures to reduce alcohol consumption for 

this group were warranted for smokers attempting to quit with e-cigarettes. 

This study examined the association between the use of e-cigarettes for smoking cessation and level of 

alcohol consumption using data from a representative population survey of adults in England. Associations 

between a recent successful attempt to quit smoking using e-cigarettes and (i) alcohol consumption, (ii) 

high-risk drinking, and (iii) attempts to reduce alcohol consumption were assessed. Comparator groups 

were smokers who made a successful attempt to quit using NRT or no aid. 



5 
 

Specifically, we aimed to address the following research questions: 

1. Among past-year smokers, is the use of e-cigarettes for smoking cessation associated with (i) lower 

alcohol consumption or (ii) lower prevalence of high-risk drinking relative to use of NRT or no aid, 

adjusting for relevant sociodemographic and smoking characteristics, injury to self or others from 

drinking, and concern about drinking expressed by others (a proxy for longer-term high-risk 

drinking)?  

2. Among high-risk drinkers, is the use of e-cigarettes for smoking cessation associated with attempts 

to reduce alcohol consumption relative to use of NRT or no aid, adjusting for relevant 

sociodemographic characteristics, injury to self or others from drinking, and concern about drinking 

expressed by others? 

 

2. Materials and methods 

2.1 Design and procedures 

Data were drawn from the ongoing Smoking and Alcohol Toolkit Studies, monthly cross-sectional surveys of 

a representative sample of adults (≥16 years) in England designed to provide tracking information about 

smoking, alcohol consumption and related behaviours in England (Beard et al., 2015; Fidler et al., 2011a). 

Each month a new sample of approximately 1,700 participants complete face-to-face computer-assisted 

interviews. The sampling is a hybrid between random probability and simple quota and the method has 

been shown to result in a sample that is nationally representative in its sociodemographic composition 

(Fidler et al., 2011b). The present analyses used pooled data from consecutive monthly waves between 

March 2014 (the first wave to include assessment of alcohol consumption) and February 2019 (the most 

recent wave for which data were available at the time of analysis). 

Ethical approval for the STS was granted by the UCL Ethics Committee (ID 0498/001). The data are not 

collected by UCL and are anonymised when received by UCL. 

2.2 Sample 

We included respondents who: (i) reported smoking cigarettes (including hand-rolled) or other forms of 

tobacco (e.g. pipe or cigar) in the last year; (ii) had made at least one serious attempt to stop smoking in the 
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last year; (iii) were still not smoking at the time of the survey; and (iv) reported using e-cigarettes, NRT, or 

no aid during their most recent quit attempt. Our rationale for restricting our sample to successful quitters 

was that people tend to drink less while still abstinent and including failed quitters would introduce 

confounding by treatment success. We made no exclusions on the basis of extent of alcohol use. 

2.3 Measures 

2.3.1 Smoking status and cessation 

Smoking status was assessed with the question: “Which of the following best applies to you? (i) I smoke 

cigarettes (including hand-rolled) every day; (ii) I smoke cigarettes (including hand-rolled), but not every 

day; (iii) I do not smoke cigarettes at all, but I do smoke tobacco of some kind (e.g. pipe, cigar or shisha); (iv) 

I have stopped smoking completely in the last year; (v) I stopped smoking completely more than a year ago; 

(vi) I have never been a smoker (i.e. smoked for a year or more).” 

Quit attempts among past-year smokers were assessed with the question: “How many serious attempts to 

stop smoking have you made in the last 12 months? By serious attempt I mean you decided that you would 

try to make sure you never smoked again. Please include any attempt that you are currently making, and 

please include any successful attempt within the last 12 months.” 

2.3.2 Exposure 

The independent variable was use of e-cigarettes, NRT obtained over-the-counter, or no aid (defined as no 

use of e-cigarettes, NRT (obtained over-the-counter or on prescription), prescription medication and/or 

behavioural support) during the most recent quit attempt, assessed with the question “Which, if any, of the 

following did you try to help you stop smoking during the most recent serious quit attempt?”. Any types of 

NRT was included, although the wording of the response option for NRT obtained over-the-counter 

specifically mentioned patches, gum and inhalers as examples. Participants who reported using prescription 

medication (varenicline, bupropion, or NRT) or behavioural support were excluded from the analyses 

because they may have been more likely to receive advice on reducing alcohol consumption. 

2.3.3 Outcomes 
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Outcome variables were alcohol consumption, high-risk drinking, and current attempts to cut down alcohol 

consumption. Participants completed the AUDIT (Babor et al., 2001), a 10-item screening tool developed by 

the World Health Organization.  

An estimate of mean weekly unit consumption (one unit of alcohol is defined as 10 millilitres (8 grams) of 

pure alcohol and is a commonly used measure in the UK) was derived from the first two questions of the 

AUDIT which assess the quantity and frequency of alcohol consumption (AUDIT-QF). Extended response 

options were used to allow more granular responses at the highest level of consumption: 1) How often do 

you have a drink containing alcohol? (never, monthly or less, 2-4 times a month, 2-3 times a week, 4-5 times 

a week, 6 or more times a week), and 2) How many drinks containing alcohol do you have on a typical day 

when you are drinking? (1-2, 3-4, 5-6, 7-9, 10-12, 13-15, 16 or more). Mean weekly unit consumption was 

calculated by multiplying number of drinks by weekly frequency using the midpoint of the range in the 

response options, e.g. 4-5 drinking occasions per week was scored 4.5. This derived weekly unit 

consumption measure has been used previously (Beard et al., 2019; Lima et al., 2005). 

High-risk drinking was measured with the first three questions of the AUDIT (AUDIT-C), which assess the 

quantity and frequency of alcohol consumption (questions 1 and 2 above) and binge drinking: 3) How often 

do you have six or more drinks on one occasion? (never, less than monthly, monthly, weekly, daily or almost 

daily). High-risk consumption will be defined as an AUDIT-C score ≥5 (Bradley et al., 2007)). 

High-risk drinkers were asked whether they were currently attempting to restrict their alcohol consumption: 

“Are you currently trying to restrict your alcohol consumption, e.g. by drinking less, choosing lower strength 

alcohol or using smaller glasses? (yes/no)”. 

2.3.4 Covariates 

Sociodemographic covariates included: age, sex, ethnicity (white vs. non-white), social grade (ABC1, which 

includes managerial, professional and intermediate occupations, vs. C2DE, which includes small employers 

and own‐account workers, lower supervisory, and technical occupations, and semi‐routine and routine 

occupations, never worked, and long‐term unemployed), government office region in England 

(dichotomised to North, which includes North East, North West, and Yorkshire and the Humber, East 

Midlands, West Midlands, or South, which includes East of England, London, South East, and South West; 

classified according to an established North-South divide (Hacking et al., 2011)), and education (post-16 

qualifications, yes/no). These variables have previously been shown to be associated with use of e-
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cigarettes and drinking behaviour (Brown et al., 2014; Caetano et al., 2011; Levy et al., 2017; Vardavas et al., 

2015). 

Smoking characteristics included: time since quit, and strength of urges to smoke (an indicator of cigarette 

addiction). These variables were controlled for because we thought it likely that more recent quitters or 

those who were more addicted may be more likely to avoid alcohol in order to minimise the risk of relapse. 

We also included current use of e-cigarettes and current use of NRT at the time of the survey, as we 

expected smokers who quit using e-cigarettes to be more likely to still be using them after cessation than 

those who quit using NRT were to still be using NRT (Hajek et al., 2019; Jackson et al., 2019). 

Drinking characteristics included: injury to self or others from drinking, and concern about drinking or advice 

to cut down from a relative/friend/health professional (each coded 0 for no, 2 for yes but not in the last 

year, and 4 for yes during the last year) (Babor et al., 2001). Because this study was cross-sectional and did 

not include data on usual alcohol consumption prior to quitting smoking, it is possible that selection of e-

cigarettes versus NRT or no aid differed by prior alcohol use, introducing potential for unmeasured 

confounding. These two variables were included to account to some extent for longer-term drinking habits, 

addressing problems related to the cross-sectional study design. 

2.4 Statistical analysis 

The analysis plan was pre-registered on Open Science Framework (https://osf.io/zarvs/). Analyses were 

done on complete cases in SPSS v.24. 

We used Pearson’s chi-square tests (categorical variables) and one-way independent analysis of variance 

(continuous variables) to analyse differences in covariates across those who recently quit smoking with e-

cigarettes, NRT, and no aid. 

For our primary analyses, we first constructed unadjusted regression models in which recent attempts to 

quit smoking with either e-cigarettes, NRT, or no aid were regressed onto (i) alcohol consumption, (ii) high-

risk drinking, and (iii) attempts to reduce alcohol consumption. Linear regression was used for the 

continuous dependent variable (mean weekly alcohol consumption) and logistic regression models for the 

binary dependent variables (proportion classified as high-risk drinkers, and attempting to reduce alcohol 

consumption). We then constructed multivariable regression models also including age, sex, ethnicity, social 
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grade, region, education, time since quit, strength of urges to smoke, injury to self or others from drinking, 

concern about drinking expressed by others, and the survey year (entered as a continuous variable). 

We performed three four sensitivity analyses. The first excluded non-drinkers to evaluate the extent to 

which this affects the results. The second excluded those in the e-cigarette and NRT groups who reported 

having received behavioural support for their quit attempt, because this might have included advice to 

reduce alcohol consumption. The third (unplanned) sensitivity analysis adjusted for current use of e-

cigarettes and NRT at the time of the survey. The fourth (unplanned) sensitivity analysis tested for sex 

differences in associations by adding an interaction term between cessation aid used (e-cigarettes, NRT, no 

aid) and sex into the multivariable models. 

To aid interpretation of the results, we calculated Bayes factors (BFs) for our primary adjusted model results 

to differentiate between evidence for the alternative hypothesis (i.e. higher alcohol consumption, higher 

prevalence of high-risk drinking, and lower prevalence of attempts to cut down alcohol consumption among 

those who quit smoking with e-cigarettes), evidence for the null hypothesis, and data insensitivity. BFs were 

calculated using an online calculator 

(http://www.lifesci.sussex.ac.uk/home/Zoltan_Dienes/inference/Bayes.htm), with alternative hypotheses 

represented by a half-normal distribution and the absolute expected effect size set to B=3 for alcohol 

consumption and the equivalent of OR=2 in the expected direction for categorical outcomes (OR=2 for high-

risk drinking, OR=0.5 for attempts to cut down alcohol consumption). Our expected effect sizes were based 

on what we believed would be a meaningful difference in drinking behaviour (Kaner et al., 2007). BFs 3 can 

be interpreted as evidence for the alternative hypothesis (and against the null), BFs 1/3 as evidence for the 

null hypothesis, and BFs between 1/3 and 3 suggest the data are insensitive to distinguish the alternative 

hypothesis from the null (Dienes, 2014; Jeffreys, 1961). 

 

3. Results 

A total of 101,819 people responded to the survey between March 2014 and February 2019, of whom 

19,734 (19.4%) reported smoking in the past year. Of past-year smokers, 6,137 (31.1%) reported having 

made a serious attempt to quit in the past year, and 1,048 (17.1%) of these were still abstinent at the time 

of the survey. Of this sample of successful quitters, 429 (40.9%) had used an e-cigarette in their most recent 

quit attempt, 116 (11.1%) had used NRT obtained over-the-counter, and 425 (40.6%) had used no aid. The 

http://www.lifesci.sussex.ac.uk/home/Zoltan_Dienes/inference/Bayes.htm
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remaining 78 (7.4%) reported using prescription medication or behavioural support and were excluded from 

our analytic sample. We also excluded 9 participants with missing data on alcohol consumption, leaving a 

final sample of 961 men and women. For comparative purposes, Table S1 provides descriptive data on our 

outcomes of interest for (i) all current smokers, (ii) current smokers who made a serious quit attempt in the 

past year (i.e. failed quitters), (iii) current dual users of tobacco and (a) e-cigarettes and (b) NRT, and (iv) 

those who quit smoking successfully using (a) prescription medication and (b) behavioural support. 

Sample characteristics in relation to quitting aid are summarised in Table 1. The age profile of quitters 

differed by quitting aid. In addition, those who had quit smoking with e-cigarettes were significantly more 

likely to be male and white than those who quit with NRT or no aid. Those who had quit with NRT reported 

the strongest urges to smoke, and those who had quit with no aid the weakest. Nine in ten participants who 

quit smoking with e-cigarettes were still using e-cigarettes at the time of the survey, and two-thirds of 

participants who quit with NRT were still using NRT. There were no significant differences in social grade, 

region, education, time since quit, injury to self or others from drinking, concern about drinking expressed 

by others, or survey year. 

Associations between quitting aid and drinking behaviour are summarised in Table 2. Mean alcohol 

consumption among those who quit smoking with e-cigarettes was 7.78 units/week, and among those who 

quit with NRT and no aid it was 7.12 and 5.55 units/week, respectively. The unadjusted analyses indicated 

that those who quit with e-cigarettes consumed a significantly higher number of units of alcohol each week 

than those who quit with no aid (B=2.22, 95% CI 0.65 to 3.79), but there was no significant difference 

relative to those who quit with NRT. These results persisted after adjustment for sociodemographic, 

smoking, and drinking characteristics, with those who quit smoking with e-cigarettes consuming 

approximately 1.69 more units of alcohol each week than those who quit unaided (B=1.69, 95% CI 0.21 to 

3.17). However, when current use of e-cigarettes and NRT were adjusted for, this association was 

attenuated and was no longer statistically significant (B=1.56, 95% CI -1.14 to 4.27) (Table S2). 

The prevalence of high-risk drinking was 43.3% among those who quit smoking with e-cigarettes, 32.2% 

among those who quit with NRT, and 36.8% among those who quit with no aid. The unadjusted analyses 

indicated that those who quit with e-cigarettes had higher odds of being high-risk drinkers than those who 

quit with NRT (OR=1.61, 95% CI 1.04 to 2.49), but the difference between e-cigarettes and no aid did not 

reach statistical significance (OR=1.31, 95% CI 0.99 to 1.73). These differences were attenuated and not 

statistically significant after adjustment for covariates (Table 2, Table S2). 
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Among high-risk drinkers, the prevalence of attempts to cut down alcohol consumption was 22.3% among 

those who quit smoking with e-cigarettes, 18.9% among those who quit with NRT, and 27.7% among those 

who quit with no aid. Differences were not statistically significant in either unadjusted or adjusted models 

(Table 2, Table S2).  

Bayes factors indicated the data provided moderate evidence of higher alcohol consumption among those 

who quit smoking with e-cigarettes than those who quit with no aid. There was moderate evidence against 

those who quit with e-cigarettes having a higher alcohol consumption than those who quit with NRT. Data 

were insensitive to detect meaningful differences in the prevalence of high-risk drinking or attempts to cut 

down alcohol consumption, but slightly favoured the null hypothesis (Table S3). 

Sensitivity analyses excluding non-drinkers (n=268) and those who used behavioural support in addition to 

e-cigarettes or NRT (n=12) produced a very similar pattern of results (see Tables S4 and S5, respectively). 

There was no significant interaction between type of cessation aid used (e-cigarettes, NRT, no aid) and sex 

for any outcome (alcohol consumption p=0.062, high-risk drinking p=0.456, attempts to cut down alcohol 

consumption p=0.454). 

 

4. Discussion 

Smokers who made a successful quit attempt with e-cigarettes reported significantly higher alcohol 

consumption than those who quit unaided, after adjustment for relevant sociodemographic, smoking, and 

drinking characteristics; a difference of approximately two units per week. This was explained in part by 

continued use of e-cigarettes after cessation, with no significant difference observed when current product 

use was adjusted for. Crucially, there was no difference in alcohol consumption between those who quit 

with e-cigarettes and those who quit with NRT. In unadjusted models, those who quit with e-cigarettes had 

higher odds of being classified as a high-risk drinker than those who quit with NRT or no aid, but these 

differences were largely explained by covariates. Among high-risk drinkers, we found no evidence of 

differences in attempts to cut down alcohol consumption by smoking cessation aid used. 

Previous studies regarding associations between use of cessation aids and alcohol use have produced 

contradictory evidence, suggesting e-cigarette use is associated with increased alcohol consumption 

(Hershberger et al., 2016c, 2016b; Saddleson et al., 2015) and NRT use is associated with decreased 
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consumption (Acheson et al., 2006; McKee et al., 2008; Young et al., 2005), but none to our knowledge has 

explicitly compared e-cigarettes with NRT. Our finding that smokers who had quit with e-cigarettes reported 

higher alcohol consumption than those who used no aid is consistent with studies reporting an association 

between e-cigarette use and higher alcohol consumption (Hershberger et al., 2016c, 2016b; Saddleson et 

al., 2015). However, this did not appear to be specific to e-cigarette use, with smokers who had quit with 

NRT reporting similar levels of consumption; a finding that appears to be at odds with evidence linking use 

of NRT with a reduction in alcohol consumption in heavy-drinking smokers (Acheson et al., 2006; McKee et 

al., 2008; Young et al., 2005) and attenuated alcohol response and craving (Udo et al., 2013). With no data 

available on alcohol consumption prior to quitting smoking, it is not clear whether any changes in drinking 

patterns were masked by baseline differences in drinking behaviour between those who chose to use e-

cigarettes, NRT, or no aid to support their quit attempt.  

The higher prevalence of high-risk drinking in those who quit smoking with e-cigarettes compared with 

those who quit with NRT or no aid is consistent with research linking e-cigarette use with a higher rate of 

binge drinking (Saddleson et al., 2015). In contrast to mean alcohol consumption, a difference was observed 

between those who quit with e-cigarettes and those who quit with NRT. While these differences became 

non-significant after adjustment for sociodemographic characteristics, time since quitting, level of cigarette 

addiction, and indicators of past-year problematic drinking, point estimates were in the same direction and 

Bayes factors indicated that the data were insensitive, so we cannot conclusively rule out e-cigarette users 

being more likely to engage in high-risk drinking. 

The prevalence of attempts to cut down alcohol consumption in high-risk drinkers was highest in those who 

had quit smoking unaided and lowest in those who quit using NRT, with those who quit using e-cigarettes in 

between. However, differences were not statistically significant with or without adjustment for covariates. 

While the data were insensitive, meaning we cannot rule out heavy-drinking smokers who quit with e-

cigarettes being less likely to try to cut down their alcohol consumption, they favoured the null hypothesis 

for the comparison with those who quit with NRT. This suggests that any association with attempts to cut 

down is not unique to e-cigarettes.  

There are several potential explanations for smokers who quit with e-cigarettes having similar consumption 

to those who quit with NRT but higher consumption than those who quit unaided. Smokers who use e-

cigarettes and NRT to support their quit attempt may feel more able to drink alcohol without risking relapse 

because the alternative nicotine provides a method of relieving nicotine cravings. With participants who had 
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quit using either e-cigarettes or NRT substantially more likely to report using either one of these products at 

the time of the survey (i.e. past the point of cessation) than those who quit with no aid, the continued use 

of these products may offer a safety blanket to ex-smokers worried about relapsing while under the 

influence of alcohol. Given the similarity with people who use NRT, the argument seems unlikely that the 

similarity between e-cigarettes and combustible cigarettes prevents the uncoupling of conditioned stimulus-

response effects between smoking and alcohol (Rohsenow et al., 1997). Alternatively, higher alcohol 

consumption may predate the initiation of e-cigarette and NRT use and is driven by unmeasured 

confounding. It is possible that people with higher levels of alcohol consumption are either more likely to 

choose e-cigarettes or NRT to support their quit attempt, or more successful in quitting with these products. 

Regardless of the reasons underlying the association between use of e-cigarettes for smoking cessation and 

higher alcohol consumption, the present results taken together with previous findings (Hershberger et al., 

2016a, 2016c, 2016b; Saddleson et al., 2015) suggest that including advice to reduce alcohol consumption 

within behavioural support might be useful for smokers who quit using alternative nicotine (Friend and 

Pagano, 2005; Gulliver et al., 2006; Kahler et al., 2010). Smokers are already routinely advised to restrict 

their alcohol consumption during an attempt to stop as part of relapse prevention. Further advice may warn 

against overconfidence that alternative nicotine would be sufficient to prevent relapse. However, given the 

modest size of the association (a difference of two units of alcohol per week; smaller than is typically seen in 

brief interventions to reduce alcohol consumption (Kaner et al., 2007)), concerns about associations with 

alcohol consumption should not discourage health professionals from recommending e-cigarettes to 

smokers as a cessation aid. 

This study had several limitations. Data were cross-sectional, so we were unable to establish the direction of 

causation for observed association between use of e-cigarettes for smoking cessation and alcohol 

consumption. While we controlled for two indicators of past-year problematic drinking (injury to self or 

others and concern expressed by others) in an effort to capture past drinking behaviour, no information was 

available on level of alcohol consumption prior to quitting smoking. Further research using a longitudinal 

design is required to provide insight into the nature of this relationship. The groups were self-selected and 

differed on a number of sociodemographic and smoking characteristics, introducing scope for bias. If the 

group most likely to use e-cigarettes for smoking cessation is a specific subgroup of the population, it is 

difficult to disentangle the probable impact of e-cigarette use on alcohol consumption from selection 

effects. Experimental studies using a randomised design are needed. Another limitation was the reliance on 

self-reported alcohol data. Although the AUDIT has been widely validated (Reinert and Allen, 2007), there is 
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a risk of recall bias, participants underestimating or failing to report their drinking, and responses being 

influenced by interviewer effects. However, it seems unlikely that such biases would have differed between 

study groups, so this should not have affected our findings. We made no exclusions on the basis of extent of 

alcohol consumption, so both participants who were teetotal and those who were very heavy drinkers were 

included, which may have influenced our results. For some outcomes (prevalence of high-risk drinking and 

attempts to cut down alcohol consumption), Bayes factors indicated that data were insensitive to detect 

differences. Given these limitations, replication of these findings with a larger sample is necessary to 

provide evidence for, or rule out, associations between use of e-cigarettes for smoking cessation and high-

risk drinking or attempts to cut down among high-risk drinkers. Additionally, while a number of 

sociodemographic differences between those who quit smoking with e-cigarettes, NRT, or no aid were 

identified in the present sample and adjusted for in our analyses, we did not examine moderation effects. 

Further research could investigate whether associations between use of e-cigarettes for smoking cessation 

and alcohol use are moderated by sociodemographic characteristics, pre-cessation smoking or drinking 

behaviour, or frequency of e-cigarette use. 

4.1 Conclusions 

Recent ex-smokers who used e-cigarettes to help them quit smoking consumed around two more units of 

alcohol each week than those who quit unaided, but their alcohol consumption was similar to that of those 

who quit with NRT. Data on differences in high-risk drinking and attempts to cut down alcohol consumption 

among high-risk drinkers were inconclusive. 
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Tables 

Table 1. Sample characteristics, overall and by quitting aid 

 
Whole sample 

(n=961) 
E-cigarettes 

(n=425) 
NRT  

(n=116) 
No aid 

(n=421) 
P1 

Age (years), % (n)      
  16-24 18.9 (181) 17.6 (75)a 8.7 (10)a,b 23.0 (97)b 0.004 

  25-34 24.6 (236) 24.9 (106) 26.1 (30) 23.8 (100) - 

  35-44 17.4 (167) 19.5 (83)a 21.7 (25)b 14.0 (59)a,b - 

  45-54 16.2 (156) 18.6 (79)a 17.4 (20) 13.5 (57)a - 

  55-64 12.5 (120) 11.8 (50) 13.9 (16) 12.8 (54) - 

  65+ 10.4 (100) 7.5 (32)a 12.2 (14) 12.8 (54)a - 

Female, % (n) 47.3 (455) 41.9 (178)a,b 53.0 (61)b 51.3 (216)a 0.030 

White ethnicity, % (n) 90.0 (862) 94.1 (399)a 89.6 (103) 85.9 (360)a <0.001 

Social grade C2DE, % (n) 49.5 (476) 52.9 (225) 44.3 (51) 47.5 (200) 0.142 

Live in the North, % (n) 53.2 (511) 57.3 (243) 513 (59) 49.6 (209) 0.075 

No post-16 qualifications, % (n) 35.1 (337) 37.4 (159) 40.9 (47) 31.1 (131) 0.060 

Time since quit, % (n)      
  <1 month 22.6 (217) 20.8 (88) 32.2 (37) 21.9 (92) 0.073 

  1-6 months 37.7 (362) 39.9 (169) 35.7 (41) 36.1 (152) - 

  >6 months 39.7 (381) 39.4 (167) 32.2 (37) 42.0 (177) - 

Strength of urges to smoke (0-5), 
mean (SD) 

0.88 (1.21) 0.99 (1.22)a 1.05 (1.28)b 0.71 (1.18)a,b 0.001 

Injury to self or others from 
drinking, % (n) 

     

  No 85.1 (817) 84.5 (359) 87.0 (100) 85.2 (358) 0.949 

  Yes but not in last year 12.2 (117) 12.7 (54) 11.3 (13) 11.9 (50) - 

  Yes during the last year 2.7 (26) 2.8 (12) 1.7 (2) 2.9 (12) - 

Concern about drinking 
expressed by others, % (n) 

     

  No 92.0 (883) 91.3 (388) 93.9 (108) 92.1 (387) 0.320 

  Yes but not in last year 5.3 (51) 5.9 (25) 6.1 (7) 4.5 (19) - 

  Yes during the last year 2.7 (26) 2.8 (12) 0 (0) 3.3 (14) - 

Currently using e-cigarettes, % (n) 43.0 (413) 89.6 (381)a,b 14.8 (17)a,c 3.6 (15)b,c <0.001 

Currently using NRT, % (n) 13.1 (126) 8.2 (3)a,b 67.0 (77)a,c 3.3 (14)b,c <0.001 

Survey year, % (n)      
  2014 19.7 (189) 19.5 (83) 19.1 (22) 20.0 (84) 0.192 

  2015 20.4 (196) 20.5 (87) 24.3 (28) 19.2 (81) - 

  2016  20.1 (193) 22.4 (95) 15.7 (18) 19.0 (80) - 

  2017 20.0 (192) 20.2 (86) 26.1 (30) 18.1 (76) - 

  2018 17.3 (166) 15.3 (65) 13.9 (16) 20.2 (85) - 

  2019 2.6 (25) 2.1 (9) 0.9 (1) 3.6 (15) - 

NRT=nicotine replacement therapy. 
1 p value for the comparison between smokers who quit successfully using e-cigarettes, NRT, or no aid. 
a,b,c Groups differed significantly from one another. 
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Note: There was a small amount of missing data on ethnicity (n=3), region (n=1), time since quit (n=1), injury to 
self or others from drinking (n=6), and concern about drinking expressed by others (n=1). Valid percentages are 
provided for these variables for ease of interpretation. 
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Table 2. Associations between quitting aid and drinking behaviour 

 
(1) e-cigarettes (2) NRT (3) no aid 

 (1) versus (2)  (1) versus (3) 

  B/OR [95% CI] p  B/OR [95% CI] p 

Alcohol consumption, mean (SD) 
number of units per week 

   
 

  
 

  

 Unadjusted 7.78 (13.41) 7.12 (13.85) 5.55 (8.70)  0.66 [-1.75; 3.06] 0.591  2.22 [0.65; 3.79] 0.006 

 Adjusted1 - - -  -0.25 [-2.48; 1.99] 0.829  1.69 [0.21; 3.17] 0.025 

High-risk drinking, % (n)          
 Unadjusted 43.3 (184) 32.2 (37) 36.8 (155)  1.61 [1.04; 2.49] 0.032  1.31 [0.99; 1.73] 0.055 

 Adjusted1 - - -  1.35 [0.84; 2.17] 0.210  1.25 [0.91; 1.71] 0.170 

Attempts to cut down alcohol 
consumption2, % (n) 

   
 

  
 

  

 Unadjusted 22.3 (41) 18.9 (7) 27.7 (43)  1.23 [0.50; 3.00] 0.651  0.75 [0.46; 1.22] 0.247 

 Adjusted1 - - -  1.17 [0.45; 3.02] 0.753  0.69 [0.40; 1.19] 0.183 

NRT=nicotine replacement therapy. 
1 Adjusted for age, sex, ethnicity, social grade, region, education, time since quit, strength of urges to smoke, injury to self or others from drinking, 
concern about drinking expressed by others, and survey year. 
2 High-risk drinkers only. 
 
 

 


