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Abstract

Introduction: Studies consistently demonstrate smoking is a socially contagious behaviour, but less is
known about the influence of social connections on vaping. This study examined associations between
having close social connections who smoke or vape and relevant smoking and vaping outcomes.

Methods: This was a representative cross-sectional survey of adults (216y) in England. Participants
(n=1,618) were asked how many people they discuss important matters with (i.e., close social
connections) and how many of them smoke/vape. We tested associations between (i) smoking and (ii)
vaping among close social connections and participants’ own smoking and vaping status; harm
perceptions of e-cigarettes (among current smokers); attempts and success in quitting smoking (among
past-year smokers); and use of e-cigarettes as a smoking cessation aid (among past-year smokers who
tried to quit).

Results: Adults with 21 close social connection who smoke were more likely than those with none to
smoke themselves (32.8% vs. 9.4%; ORaqj=7.23[95%Cl 4.74-11.0]) and hadan uncertain lower likelihood
to quit (12.2% vs. 19.8%; OR,=0.46[0.17-1.23]). Those with 21 close social connection who vape were
more likely than those with none to vape themselves (29.6% vs. 6.3%; ORa4=5.16[3.15-8.43]) and to use
e-cigarettes in their most recent attempt to quit (57.0% vs. 27.9%; OR,4=18.0[1.80-181]), and had an
uncertain higher likelihood to perceive e-cigarettes as less harmful than cigarettes (30.8% vs. 12.2%;
OR.4=2.37[0.82-6.90]).

Conclusions: In England, we replicated well-established associations with smoking and found similar
evidence for vaping. People were much more likely to vape and to use e-cigarettes to quit smoking if
they had close social connections who vaped.

Implications: The cross-sectional design means it is not clear whether smoking/vaping among close
social connections influences people to smoke/vape themselves, or whether people who smoke/vape
select to form close social connections with others who similarly smoke/vape. Further research is
required to establish causality. If the associations we observed are causal, interventions that encourage
smokers to switch to vaping may have positive spillover effects on social connections’ perceptions of e-
cigarettes and use of these products to support smoking cessation.
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Introduction

Smoking is a socially contagious behaviour. Substantial research has shown that people are much more
likely to smoke if others in their social networks smoke (e.g., their family, friends, or colleagues) and
more likely to stop smoking if those in their social networks quit.¥™ Less is known about the influence of
social connections on people’s perception and use of e-cigarettes (vaping). A large body of evidence
shows vaping is both less harmful than smoking® and effective in helping smokers quit.® However, it is
not risk-free.® In England, there has been a recent and rapid rise in vaping prevalence since 2021,
particularly among young adults,”® which has raised concerns about initiation of vaping among people
who would not otherwise have smoked. Up-to-date information on how social networks influence
smoking and vaping, and differences between the behaviours, can inform the extent to which
interventions that encourage smokers to switch to vaping or discourage uptake of vaping among never-
smokers will have knock-on effects on the people around them.

Social network influences might be similar for smoking and vaping because both behaviours are shaped
by peer dynamics, social norms, and the desire for social conformity. Within social groups, observing
peers engaging in smoking or vaping can lead to the adoption of these behaviours,%! especially
among young people who are more susceptible to peer influence.'? Both behaviours are also influenced
by perceived social rewards, such as fitting in or gaining social status.’®'* In addition, the spread of
smoking and vaping behaviours is facilitated through shared environments and social settings where
these activities are visible and can become normalised.**

Social network influences on smoking and vaping may also differ for several reasons. On the one hand,
influences may be stronger for vaping as a newer behaviour. According to the ‘diffusion of innovations’
theory, diffusion is a process by which new ideas, innovations, or behaviours spread through a social
network over time, involving adoption by different segments of the population and influence via
communication channels and social systems.'® While smoking has been an established behaviour for
many decades, vaping first became established in England between 2011 and 2013 and its prevalence
has been rising rapidly in recent years,® so it may have greater potential to spread across social
connections. The lower risk profile of e-cigarettes than combustible tobacco® may also make people
more likely to take up vaping than smoking if their peers are doing the same — although widespread
misperceptions of the relative harms may undermine such differences.'® Age differences in resistance to
peer influence may also play a role, given the much higher prevalence of vaping than smoking in
adolescence,’® when people are more easily influenced by those around them.? Recent studies in the
US have shown young people are more likely to take up vaping if their friends vape.%?°

On the other hand, social network influences could also be stronger for smoking, as a more established,
conspicuous behaviour with strong social meanings and values. Social and cultural norms play an
important role in shaping smoking behaviour.?2™23 Smoking may persist more strongly than vaping within
certain social groups because it is closely linked to emotive issues of class and family allegiance; not
smoking may therefore be interpreted as a desire to distinguish oneself from the group and reject its
values.? Smoking is also a more visible behaviour than vaping, which can be done more discreetly,
which might exert different social pressures — although part of the culture around vaping, which relates
to its social aspect, involves more conspicuous use of e-cigarettes (e.g., ‘cloud chasing’).?* In addition,
communication about cessation may play a more direct role in influencing smoking and quitting
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behaviours within social networks than it does for vaping. While e-cigarettes were initially viewed as a
tool for smoking cessation, they are increasingly seen as a lifestyle product unrelated to tobacco
smoking.?®

Using data from a representative cross-sectional survey of adults in England, this study aimed to explore
the potential influence of having close social connections to people who smoke or vape on relevant
smoking and vaping outcomes. We aimed to address the following research questions (RQs):

1. What proportion of adults in England have close social connections who (a) smoke and (b) vape,

and how does it differ by age, gender, and occupational social grade (as a marker of
socioeconomic position)?
2. To what extent is having close social connections who smoke/vape associated with:
a. Whether adults currently smoke/vape themselves;
b. Current smokers’ harm perceptions of e-cigarettes compared with cigarettes;
c. Whether past-year smokers (smokers or those who quit in the past year) attempt to quit
smoking or succeed;
d. Whether past-year smokers who attempt to quit smoking use e-cigarettes as a cessation
aid?
3. Does RQ2a differ by age?
4. Are any associations in RQ1 and RQ2 stronger for those with more close social connections who

smoke/vape (i.e., is there a dose-response association)?

These research questions were developed a priori and pre-registered. Given the large number of
potential associations we could explore with the available data, we had to be selective. We therefore
prioritised investigating associations between having close social connections who smoke/vape and
engaging in the same behaviour over exploring cross-behaviour associations, and exploring the extent to
which associations differed by age (as a key variable associated with smoking, vaping, and social
influence) over other potential sociodemographic moderators.

Methods

Pre-registration

The study protocol and analysis plan were pre-registered on Open Science Framework
(https://osf.io/hvxcp/).
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Design

Data were drawn from the Smoking Toolkit Study, a monthly cross-sectional survey of a representative
sample of adults in England.?®?” The study uses a hybrid of random probability and simple quota
sampling to select a new sample of approximately 1,700 adults aged 216 years each month. Data are
collected via computer-assisted telephone interviews. Comparisons with other national surveys and
sales data show key variables such as sociodemographic characteristics, smoking prevalence, and
cigarette consumption are nationally representative.?68

In November 2023, questions on current smoking and vaping among people with whom the participant
discusses important matters were added to the survey for a single wave. The present study analysed
data from participants surveyed in this wave.

Measures

Exposures

Smoking and vaping among close social connections was assessed among all participants with a series of
guestions. The first question asked: ‘How many people, if any, do you discuss matters that are important
to you with nowadays?’ — a standard phrasing used in elicitation of close associate ego-centric
networks.?>3° Response options were none, 1, 2, 3, 4, 5, 6-9, 10-19, and 20+. Follow-up questions asked
those who reported discussing important matters with one person how many of these people currently
smoke or vape (with the same response options as the first question).

Our two exposures were (i) smoking among close social connections and (ii) vaping among close social
connections. For each of these, we analysed three variables:
1. Having at least one close social connection who smokes/vapes, analysed as a binary variable,

yes/no.

2. The number of close social connections who smoke/vape, analysed as an ordinal variable, with
responses collapsed to 0, 1, 2, and 23 (because few participants reported having more than 3
connections who smoke/vape).

3. The proportion of close social connections who smoke/vape, calculated as the number of close
social connections who smoke/vape divided by the total number of close social connections
reported (for each variable, responses of 6—9 were imputed as 7.5, 10-19 as 14.5, and 20+ as
20) and analysed as an ordinal variable, with the following categories: 0%, >0% and <50%, and

>50% (i.e., none, a minority, and the majority).
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Outcomes

Smoking status was assessed among all participants by asking which of the following best applied to
them:
a) |smoke cigarettes (including hand-rolled) every day

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

c) 1do not smoke cigarettes at all, but | do smoke tobacco of some kind (e.g., pipe, cigar, or shisha)
d) | have stopped smoking completely in the last year

e) |stopped smoking completely more than a year ago

f) 1 have never been a smoker (i.e. smoked for a year or more)

Those who responded a-c were considered current smokers (coded 1) and those who responded e-f
were considered non-smokers (coded 0). For analyses of quitting outcomes, those who responded a-d
were considered past-year smokers and formed the analytic sample.

Vaping status was assessed among all participants within several questions asking about use of a range
of nicotine products. Current smokers were asked ‘Do you regularly use any of the following in
situations when you are not allowed to smoke?’; current smokers and those who have quit in the past
year (i.e., past-year smokers) were asked ‘Can | check, are you using any of the following either to help
you stop smoking, to help you cut down or for any other reason at all?’; and non-smokers were asked
‘Can | check, are you using any of the following?’. Those who reported using an e-cigarette in response
to any of these questions were considered current vapers (coded 1), else they were considered non-
vapers (coded 0).

Harm perceptions of e-cigarettes were assessed among current smokers only with the question:
‘Compared to regular cigarettes, do you think electronic cigarettes are more, less, or equally harmful to
health?’ Response options were ‘more harmful’, ‘less harmful’, ‘equally harmful’, or ‘don’t know’. We
dummy coded these response options for analysis as less harmful vs. all other responses, consistent
with current evidence that e-cigarettes are less harmful than cigarettes.®

Attempts to quit smoking were assessed among past-year smokers with the question: ‘How many
serious attempts to stop smoking have you made in the last 12 months? By serious attempt | 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 made within the last year’. Those who
reported making at least one serious quit attempt in the past year were coded 1; else they were coded
0.

Smoking cessation was assessed among past-year smokers based on responses to the item assessing
smoking status. Those who responded d (stopped smoking completely in the last year) were coded 1
and those who responded a-c (current smokers) were coded 0.

Use of e-cigarettes as a smoking cessation aid was assessed among past-year smokers who made =1
serious past-year quit attempt with the question: “Which, if any, of the following did you try to help you
stop smoking during the most recent serious quit attempt?’. Participants were asked to indicate all that
apply. Those who responded ‘electronic cigarette’ were coded 1, else they were coded 0.
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Covariates

Analyses of all smoking and vaping outcomes were adjusted for the total number of close social
connections the participant reported having (0, 1, 2, 3, 4, or 25), age, gender, and occupational social
grade (ABC1 includes managerial, professional and upper supervisory occupations / C2DE includes
manual routine, semi-routine, lower supervisory, long-term unemployed, and state pension).

Analyses of current vaping also adjusted for smoking status (current smoker [responses a-c], ex-smoker
[responses d-e], never smoker [response f]). Analyses of harm perceptions of e-cigarettes among current
smokers also adjusted for vaping status (current vaper/non-vaper). Analyses of smoking cessation and
use of e-cigarettes as a smoking cessation aid among past-year smokers also adjusted for level of
cigarette addiction (indexed by self-reported strength of urges to smoke3?).

Statistical analysis

Data were analysed in R v.4.2.1. Missing cases were excluded on a per-analysis basis (see Table S1 for
numbers of missing cases on each variable). The Smoking Toolkit Study uses raking to weight the sample
to match the population of England in terms of key demographics. These key demographics are
determined each month using data from the UK Census, the Office for National Statistics mid-year
estimates, and the National Readership Survey.?® All analyses used weighted data, analysed using the
survey package. The survey did not have a complex sampling design.

Among all adults and stratified by age, gender, and occupational social grade, we reported descriptive
data on the total number of close social connections, the proportion with at least one close social
connection who smokes/vapes, and the number and proportion of close social connections who
smoke/vape.

We used logistic regression to test associations between the exposures and outcomes of interest. For
each outcome, we constructed three models. Model 1 adjusted only for the total number of close social
connections, since participants with more connections will be more likely by chance to have at least one
connection who is a smoker/vaper than participants with fewer connections. Model 2 additionally
adjusted for covariates (as described in the ‘Covariates’ section above), and Model 3 additionally
adjusted for the other behaviour among close social connections (i.e., models testing associations with
the number of close social connections who smoke were additionally adjusted for the number of close
social connections who vape). This sequential modelling approach was intended to provide insight into
the extent to which any differences in the outcomes between those who did/did not have close social
connections who smoke/vape were explained by covariates and having close social connections who
engaged in the other behaviour. For associations with current smoking and current vaping, we repeated
Model 3 with the addition of the interaction with age, to explore whether associations between having
at least one close social connection who smokes or vapes and participants’ own smoking and vaping
behaviour differed by age.

We followed the ‘New Statistics’ approach to reporting and interpretation of results,3>3 focusing on
effect sizes and confidence intervals rather than dichotomous thinking about statistical significance (i.e.,
whether a result is significant or not significant, based on an arbitrary threshold).
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Results

A total of 1,659 adults aged 216 years were surveyed in November 2023. We excluded 41 from all
analyses who responded that they did not know how many people, if any, they discussed important
matters with, leaving a sample of 1,618 participants for analysis. Table 1 provides a summary of sample
characteristics. The mean age was 48.0 years, 50.8% were women, and 43.7% were from less
advantaged social grades.

Descriptive data on smoking and vaping among close social connections

Table S2 provides data on the total number of close social connections participants reported. Tables 1
and 2 provide data on smoking and vaping, respectively, among close social connections.

Overall, 9.1% of participants reported having no close social connections, 17.1% one connection, 17.5%
two, 17.5% three, 11.5% four, and 27.3% five or more (Table $2). When asked about the smoking and
vaping behaviour of these connections, 27.0% of participants reported that at least one (14.9% one,
7.5% two, and 4.7% three or more; 12.5% >50%) connection smokes (Table 1) and 25.6% that at least
one (15.5% one, 5.8% two, and 4.2% three or more; 8.9% >50%) vapes (Table 2).

Participants aged 265 tended to have fewer close social connections than younger participants: among
those aged 16—64, the most common number of connections reported was five or more (25.1-34.6% of
participants across age groups), among those aged >65 it was one (26.8% of participants; Table S2).
However, those aged 265 were no more likely to have no connections The proportion who reported that
at least one connection smokes was highest among those aged 25-34 (40.2%) and lowest among those
aged =65 (14.8%; Table 1). The proportion who reported that at least one connection vapes was highest
among those aged 16-24 (43.3%) and lowest among those aged 265 (10.5%; Table 2). The proportions
who reported that at least 50% of their connections smoke or vape were highest among those aged 16—
24 (21.6% and 23.3%, respectively) and lowest among those aged 265 (7.6% and 3.3%, respectively;
Tables 1 and 2).

Women were more likely than men to report having four or more close social connections (45.4% vs.
32.5%) and less likely to report having none (6.7% vs. 10.9%) or one (11.3% vs. 23.0%; Table S2). The
proportion who reported that at least one connection smokes or vapes appeared to be slightly higher
among women than men (29.7% vs. 24.2% for smoking, Table 1; 28.1% vs. 22.6% for vaping, Table 2),
although 95% Cls included the possibility of no difference. The proportions who reported that at least
one but less than half of their connections smoke or vape were higher among women than men (17.8%
vs. 11.1% for smoking, Table 1; 19.6% vs. 13.7% for vaping, Table 2).

Participants from more advantaged social grades were more likely than those from less advantaged
social grades to report having five or more close social connections (32.5% vs. 20.4%) and less likely to
report having none (6.4% vs. 12.5%) or one (14.6% vs. 20.4%; Table S2). The proportion with at least one
connection who smokes was similar among those from less and more advantaged social grades (28.5%
vs. 25.9%), but those from less advantaged social grades appeared more likely to report that at least half
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of their connections smoke (16.2% vs. 9.7%; Table 1). There were no notable differences by social grade
in the proportion with connections who vape (Table 2).

Associations with smoking and vaping outcomes

Table 3 summarises associations of having at least one close social connection who smokes or vapes
with smoking and vaping outcomes. Table S3 summarises dose-response associations.

Participants with at least one close social connection who smokes were more likely than those with
none to smoke themselves (32.8% vs. 9.4%; Table 3). The prevalence of current smoking was greater
among those with a greater proportion of connections who smoke (46.2% for those with 50% or more
vs. 21.2% for those with at least one and less than 50%; Table S3). After adjustment for the total number
of close social connections, sociodemographic characteristics, and vaping among connections, those
with at least one connection who smokes had 7.23 times higher odds of being a smoker than those with
none (Table 3), while those with one, two, and three or more connections who smoke had 5.16, 12.0,
and 20.3 times higher odds, respectively (Table S3). There were no clear age differences in the strength
of the association between having at least one connection who smokes and current smoking (Table S4);
including the interaction term did not improve the model fit (AIC = 1179 with the interaction term and
1170 without).

Participants with at least one close social connection who vapes were more likely than those with none
to vape themselves (29.6% vs. 6.3%; Table 3). The prevalence of current vaping was greater among
those with a greater proportion of connections who vape (38.4% for those with 50% or more vs. 24.9%
for those with at least one and less than 50%; Table S3). After adjustment for the total number of
connections, sociodemographic characteristics, smoking status, and smoking among connections, those
with at least one connection who vapes had 5.16 times higher odds of being a vaper than those with
none (Table 3). There were no clear age differences in the strength of the association between having at
least one connection who vapes and current vaping (Table S4); including the interaction term did not
improve the model fit (AIC = 833 with the interaction term and 825 without).

Among current smokers, there was no clear association between smoking among close social
connections and harm perceptions of e-cigarettes relative to cigarettes (Table 3). However, those with
at least one connection who vapes were more likely to perceive e-cigarettes as less harmful than
cigarettes (30.8% vs. 12.2%; Table 3). This proportion was not greater for those with a greater
proportion of connections who vape (Table S3). After adjustment for the total number of connections,
sociodemographic characteristics, vaping status, and smoking among connections, those with at least
one connection who vapes had 2.37 times higher odds of perceiving e-cigarettes as less harmful than
cigarettes (Table 3), but the 95% Cl included the possibility of no difference.

Among past-year smokers, the proportion who attempted to quit smoking in the past year was similar
among those with and without close social connections who smoke (35.7% vs. 34.3%) or vape (36.4% vs.
34.3%; Table 3).

Among past-year smokers, the proportion who reported stopping smoking in the past year was slightly
lower among those with at least one close social connection who smokes than those without (12.2% vs.
19.8%; Table 3) but was more similar among those with and without connections who vape (17.9% vs.
14.3%; Table 3). After adjustment for the total number of connections, sociodemographic
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characteristics, and vaping among connections, those with at least one connection who smokes had
lower odds of smoking cessation (OR=0.46), but the 95%Cl was wide and included the possibility of no
difference (Table 3). Point estimates trended in the opposite direction for associations between vaping
among connections and cessation (e.g., OR=1.98 for those with at least one vs. no close social
connections who vape), but the 95%Cl included the possibility of no difference (Table 3).

Among past-year smokers who tried to quit, the proportion who reported using e-cigarettes as a
smoking cessation aid was similar among those with and without close social connections who smoke
(40.1% vs. 40.0%; Table 3). However, those with at least one connection who vapes were more likely
than those with none to use e-cigarettes in their most recent attempt to quit (57.0% vs. 27.9%; Table 3).
The proportion who reported using e-cigarettes as a smoking cessation aid was greater for those with a
greater proportion of connections who vape (81.3% for those with 50% or more vs. 40.9% for those with
at least one and less than 50%; Table S3). After adjusting for the total number of connections,
sociodemographic characteristics, level of cigarette addiction, and smoking among connections, those
with at least one connection who vapes had 18.0 times higher odds of using e-cigarettes to quit smoking
than those with none (Table 3). We note the 95% Cls were extremely wide. We did not analyse dose-
response associations due to the small sample size for analysis of this outcome (n=89).

Discussion

In November 2023, similar proportions of adults (216 years) in England reported having at least one
close social connection who smokes (27.0%) or vapes (25.6%). Those with connections who smoke were
more likely than those without to smoke themselves, and potentially less likely to quit. Those with
connections who vape were more likely than those without to vape themselves, to perceive e-cigarettes
as less harmful than cigarettes, and to use e-cigarettes in their most recent attempt to quit.

There were differences across sociodemographic groups in the extent of smoking and vaping among
participants’ close social connections. Older adults (265 years) were less likely than younger age groups
to have connections who smoke or vape, and men appeared slightly less likely to than women. This was
probably due, at least in part, to older adults and men tending to report having fewer close social
connections overall, although the pattern of results held when analysing the proportion of connections.
There was a different pattern by socioeconomic position: those from less advantaged social grades
tended to have fewer close social connections than those who were more advantaged but were similarly
likely to have at least one connection who smokes or vapes and more likely to report that at least 50% of
their connections smoke. This is consistent with rates of vaping and particularly smoking being higher
among less advantaged socioeconomic groups.”*

We observed strong associations between smoking and vaping among close social connections and the
odds of participants engaging in the same behaviour. Adults with at least one close social connection
who smokes had 7 times higher odds of being a smoker themselves and there was evidence of a dose-
response association (whereby the odds of smoking increased with the number/proportion of
connections who smoke). Associations with vaping appeared slightly weaker than for smoking (5 times
higher odds among those with at least one close social connection who vapes) and with a less clear
dose-response association. Further research (e.g., qualitative) is needed to understand more about
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these potential differences. It is possible that vaping does not (yet) have such a strong social and cultural
identity as smoking,?¥"2* meaning it does not spread through social networks to the same extent.
Alternatively, it may be that vaping is a less dependence-forming behaviour,*>3® making it easier for
people who try vaping as a result of social influence to quit than those who try smoking. Associations
between smoking and vaping among close social connections and the odds of engaging in the same
behaviour did not show a clear pattern across age groups, indicating social network influences on
smoking and vaping may be similar across adulthood. However, we note that the sample size was
relatively small and there may be differences we were not able to detect, so more data are needed to
confirm these findings. Further research could also explore differences by other sociodemographic
variables, such as gender and socioeconomic position.

Previous research has shown that the chance that a person smokes is reduced if their close social
connections quit smoking, and that people tend to quit in concert.! Consistent with this, our results
provide some evidence that smokers may be less likely to quit if they have close social connections who
smoke, although sample sizes were small and the results uncertain. We did not see the same association
with vaping among close social connections, suggesting vaping does not undermine other people
stopping smoking. This is in line with previous findings that smokers who are regularly exposed to other
people using e-cigarettes are neither less likely to be motivated to quit nor less likely to attempt to do
50.3 In fact, vaping among close social connections could potentially have benefits for smokers. The
data suggest those with connections who vape were more likely to hold accurate perceptions of the
relative harms of e-cigarettes vs. cigarettes and to report using e-cigarettes to support quit attempts. E-
cigarettes are one of the most effective interventions for smoking cessation3® so an increase in the
proportion of smokers using them may lead to more successful quit attempts.?® Although we did not
observe a clear association between vaping among close social connections and smoking cessation,
point estimates favoured a potential benefit. The data suggested this may not be a linear relationship
(i.e., the more connections who are vapers, the better) but may be more nuanced (e.g., a person who
smokes may only need to have one or two connections who vape to have higher odds of quitting). It
would be interesting to look at this with a larger sample size of past-year smokers to explore whether
the same pattern is observed.

There are two potential explanations for the observed associations between people’s vaping and
smoking status and those of their close connections. Either people seek out others with behaviours
similar to their own (social selection), or other people’s behaviour influences their own (social
influence).® If the latter is the case, then interventions that aim to reduce uptake of smoking or vaping
or encourage smokers to switch to vaping may have spillover effects experienced by individuals not
intentionally targeted by the intervention. Based on our findings, it seems likely that any such effects
will be largely positive. Therefore, evaluations of initiatives such as the UK government’s Swap to Stop
campaign (which aims to provide a million smokers with a free e-cigarette starter kit and behavioural
support) should consider indirect effects on the social networks of those who receive the intervention as
well as direct effects on recipients.

This study had several limitations. The cross-sectional desigh means we cannot determine the
temporality of potential effects. Further work to disentangle the direction of associations (i.e., social
selection vs. social influence) would require detailed individual-level longitudinal data on smoking and
vaping behaviours, sociodemographic attributes, and social connections. Questions on social
connections were only included in a single wave of data collection, so the sample size was relatively
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small — particularly for analyses within subgroups (e.g., among past-year smokers who made a quit
attempt). We therefore cannot rule out the possibility that there are other associations that we were
unable to detect with our data. The analysis of the association between having close social connections
who vape and use of e-cigarettes as a smoking cessation aid yielded a large effect size with an extremely
wide 95% Cl, so should be interpreted with some caution.** In our analyses, we did not distinguish
between different types of close social connection (e.g., partner vs. friend) and it is possible associations
may differ according to the nature of the relationship (e.g., living together, frequency of contact). All
data were self-reported and quitting outcomes relied on recall of the past year. However, we would not
expect recall bias to differ according to smoking or vaping among close social connections, so this should
not substantially affect our results. Our analyses do not consider dual use of smoking and vaping, which
is common,*> among either close social connections or participants; this would be an interesting
direction for future research. Finally, findings may not generalise beyond England to other countries
with different social structures, smoking and vaping norms, or regulatory environments.

In conclusion, we replicated well-established associations with smoking and found similar evidence for
vaping. Having close social connections who smoke or vape is strongly associated with engaging in the
same behaviour. However, dose-response associations may be stronger for smoking than vaping. People
may also be more likely to perceive e-cigarettes as less harmful than cigarettes if they have close social
connections who vape, and more likely to use e-cigarettes to quit smoking. Interventions that encourage
smokers to switch to vaping may have positive spillover effects on social connections’ perceptions of e-
cigarettes and use of these products to support smoking cessation.

20z Jequisidag Gz Uo Jasn z/Z0006 Yim pabiaw uoneonps Jo eynisul ISN LON Od Ad 9869/ //S2ZOBIU/IU/EE0 "0 1/10P/S[0ILE-80UBAPE/U/WOD" dNO"0lWapEDE//:Sd]Y WOl POPEOJUMOQ



References

1.

10.

11.

12.

Christakis NA, Fowler JH. The collective dynamics of smoking in a large social network. N Engl J Med.
2008;358(21):2249-2258. doi:10.1056/NEJMsa0706154

Jackson SE, Steptoe A, Wardle J. The influence of partner’s behavior on health behavior change: The
english longitudinal study of ageing. JAMA Intern Med. 2015;175(3):385-392.
doi:10.1001/jamainternmed.2014.7554

Blok DJ, de Vlas SJ, van Empelen P, van Lenthe FJ. The role of smoking in social networks on smoking
cessation and relapse among adults: A longitudinal study. Prev Med. 2017;99:105-110.
doi:10.1016/j.ypmed.2017.02.012

Rostila M, Almquist YB, Ostberg V, Edling C, Rydgren J. Social Network Characteristics and Daily
Smoking among Young Adults in Sweden. Int J Environ Res Public Health. 2013;10(12):6517-6533.
doi:10.3390/ijerph10126517

McNeill A, Simonavicius E, Brose LS, et al. Nicotine Vaping in England: An Evidence Update Including
Health Risks and Perceptions, September 2022. A Report Commissioned by the Office for Health
Improvement and Disparities. Office for Health Improvement and Disparities; 2022. Accessed
October 3, 2022. https://www.gov.uk/government/publications/nicotine-vaping-in-england-2022-
evidence-update

Hartmann-Boyce J, Lindson N, Butler AR, et al. Electronic cigarettes for smoking cessation. Cochrane
Database Syst Rev. 2022;(11). doi:10.1002/14651858.CD010216.pub?7

Jackson SE, Tattan-Birch H, Shahab L, et al. Who would be affected by a ban on disposable vapes? A
population study in Great Britain. Published online October 23, 2023:2023.10.23.23297396.
doi:10.1101/2023.10.23.23297396

Jackson SE, Tattan=Birch H, Shahab L, Brown J. Trends in long term vaping among adults in England,
2013-23: population based study. Published online 2024.

Action on Smoking and Health. Use of E-Cigarettes among Adults in Great Britain.; 2023. Accessed
October 30, 2023. https://ash.org.uk/resources/view/use-of-e-cigarettes-among-adults-in-great-
britain-2021

Wang Y, Duan Z, Weaver SR, et al. Association of e-Cigarette Advertising, Parental Influence, and
Peer Influence With US Adolescent e-Cigarette Use. JAMA Netw Open. 2022;5(9):e2233938.
doi:10.1001/jamanetworkopen.2022.33938

Valente TW, Piombo SE, Edwards KM, Waterman EA, Banyard VL. Social Network Influences on
Adolescent E-cigarette Use. Subst Use Misuse. 2023;58(6):780-786.
doi:10.1080/10826084.2023.2188429

Steinberg L, Monahan KC. Age differences in resistance to peer influence. Dev Psychol.
2007;43(6):1531-1543. doi:10.1037/0012-1649.43.6.1531

20z Jequieydag Bz UO Jasn Z/20006 Yim pabisw uoleonp3 jo ansul 3SN LON OA Aq 9€869/2/G22oEIU/1U/60 L 0 L/10Pp/a[oie-8oueApE/1juU/Wod dno-olwepese//:sdiy wolj papeojumo(



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Wallace LN, Roche MJ. Vaping in Context: Links Among E-cigarette Use, Social Status, and Peer
Influence for College Students. J Drug Educ. 2018;48(1-2):36-53. doi:10.1177/0047237918807706

Abel G, Plumridge L, Graham P. Peers, Networks or Relationships: strategies for understanding
social dynamics as determinants of smoking behaviour. Drugs Educ Prev Policy. 2002;9(4):325-338.
doi:10.1080/09687630210157636

East KA, Hitchman SC, McNeill A, Thrasher JF, Hommond D. Social norms towards smoking and
vaping and associations with product use among youth in England, Canada, and the US. Drug
Alcohol Depend. 2019;205:107635. doi:10.1016/j.drugalcdep.2019.107635

Rogers EM. Diffusion of Innovations, 4th Edition. Simon and Schuster; 2010.

Buss V, Kock L, West R, Kale D, Brown J. Trends in electronic cigarette use in England. Published
online 2024. https://smokinginengland.info/graphs/e-cigarettes-latest-trends

Jackson SE, Tattan-Birch H, East K, Cox S, Shahab L, Brown J. Trends‘in"harm perceptions of e-
cigarettes vs cigarettes among adults who smoke in England, 2014-2023. JAMA Netw Open.
Published online in press.

Action on Smoking and Health. Use of E-Cigarettes (Vapes) among Young People in Great Britain.;
2023. Accessed August 17, 2023. https://ash.org.uk/resources/view/use-of-e-cigarettes-among-
young-people-in-great-britain

Piombo SE, Barrington-Trimis J, Valente TW. Impact of social networks and norms on e-cigarette use
among adolescents in Southern California: a prospective cohort study. BMJ Public Health. 2023;1(1).
do0i:10.1136/bmjph-2023-000163

Poland B, Frohlich K, Haines RJ, Mykhalovskiy E, Rock M, Sparks R. The social context of smoking:
the next frontier in tobacco control? Tob Control. 2006;15(1):59-63. doi:10.1136/tc.2004.009886

Thirlway F. Explaining the social gradient in smoking and cessation: the peril and promise of social
mobility. Sociol Health Illn. 2020;42(3):565-578. doi:10.1111/1467-9566.13039

Nichter M. Smoking: what does culture have to do with it? Addiction. 2003;98(s1):139-145.
doi:10.1046/j.1360-0443.98.51.9.x

Chu KH, Allem JP, Cruz TB, Unger JB. Vaping on Instagram: cloud chasing, hand checks and product
placement. Tob Control. 2017;26(5):575-578. doi:10.1136/tobaccocontrol-2016-053052

Alpert JM, Chen H, Adams KA. E-cigarettes and social media: attitudes and perceptions of young
adults to social media messages. Addict Res Theory. 2020;28(5):387-396.
doi:10.1080/16066359.2019.1663835

Fidler JA, Shahab L, West O, et al. “The smoking toolkit study”: a national study of smoking and
smoking cessation in England. BMC Public Health. 2011;11:479. doi:10.1186/1471-2458-11-479

20z Jequieydag Bz UO Jasn Z/20006 Yim pabisw uoleonp3 jo ansul 3SN LON OA Aq 9€869/2/G22oEIU/1U/60 L 0 L/10Pp/a[oie-8oueApE/1juU/Wod dno-olwepese//:sdiy wolj papeojumo(



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Kock L, Shahab L, Moore G, et al. Protocol for expansion of an existing national monthly survey of
smoking behaviour and alcohol use in England to Scotland and Wales: The Smoking and Alcohol
Toolkit Study. Wellcome Open Res. 2021;6:67. doi:10.12688/wellcomeopenres.16700.1

Jackson SE, Beard E, Kujawski B, et al. Comparison of Trends in Self-reported Cigarette Consumption
and Sales in England, 2011 to 2018. JAMA Netw Open. 2019;2(8):e1910161.
doi:10.1001/jamanetworkopen.2019.10161

Reins LM, Arslan RC, Gerlach TM. Assessing Ego-Centered Social Networks in formr: A Tutorial. Adv
Methods Pract Psychol Sci. 2021;4(1):2515245920985467. doi:10.1177/2515245920985467

Davern M, Bautista R, Freese J, Herd P, Morgan SL. General Social Survey 1972-2024. NORC; 2024.

Fidler JA, Shahab L, West R. Strength of urges to smoke as a measure of severity of cigarette
dependence: comparison with the Fagerstréom Test for Nicotine Dependence and its components.
Addict Abingdon Engl. 2011;106(3):631-638. doi:10.1111/j.1360-0443.2010.03226.x

Calin-Jageman RJ, Cumming G. The New Statistics for Better Science: Ask How Much, How
Uncertain, and What Else Is Known. Am Stat. 2019;73(sup1):271-280.
doi:10.1080/00031305.2018.1518266

Cumming G. The New Statistics: Why and How. Psychol Sci. 2014;25(1):7-29.
doi:10.1177/0956797613504966

Office for National Statistics. Adult Smoking Habits in the UK: 2022.; 2023. Accessed September 7,
2023.
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpect
ancies/bulletins/adultsmokinghabitsingreatbritain/2022

Jackson SE, Brown J, Jarvis MJ.. Dependence on nicotine in US high school students in the context of
changing patterns of tobacco product use. Addiction. 2021;116(7):1859-1870.
doi:10.1111/add.15403

Hammond D, ReidJL, Rynard VL, et al. Indicators of dependence and efforts to quit vaping and
smoking among youth in Canada, England and the USA. Tob Control. 2022;31(el):e25-e34.
doi:10.1136/tobaccocontrol-2020-056269

Jackson SE, Beard E, Michie S, et al. Are smokers who are regularly exposed to e-cigarette use by
others more or less motivated to stop or to make a quit attempt? A cross-sectional and longitudinal
survey. BMC Med. 2018;16(1):206. doi:10.1186/s12916-018-1195-3

Lindson N, Theodoulou A, Ordéfiez-Mena JM, et al. Pharmacological and electronic cigarette
interventions for smoking cessation in adults: component network meta-analyses. Cochrane
Database Syst Rev. 2023;(9). doi:10.1002/14651858.CD015226.pub2

Jackson SE, Brown J, Beard E. Associations of Prevalence of E-cigarette Use With Quit Attempts, Quit
Success, Use of Smoking Cessation Medication, and the Overall Quit Rate Among Smokers in
England: A Time-Series Analysis of Population Trends 2007-2022. Nicotine Tob Res. Published online
January 12, 2024:ntae007. doi:10.1093/ntr/ntae007

20z Jequieydag Bz UO Jasn Z/20006 Yim pabisw uoleonp3 jo ansul 3SN LON OA Aq 9€869/2/G22oEIU/1U/60 L 0 L/10Pp/a[oie-8oueApE/1juU/Wod dno-olwepese//:sdiy wolj papeojumo(



40. Steglich C, Snijders TAB, Pearson M. Dynamic Networks and Behavior: Separating Selection from
Influence. Sociol Methodol. 2010;40(1):329-393. d0i:10.1111/j.1467-9531.2010.01225.x

41. Greenland S, Mansournia MA, Altman DG. Sparse data bias: a problem hiding in plain sight. BMJ.
2016;352:i1981. doi:10.1136/bm;j.i1981

42. Jackson SE, Cox S, Shahab L, Brown J. Trends and patterns of dual use of combustible tobacco and e-
cigarettes among adults in England: a population study, 2016-2024. Published online July 17,
2024:2024.07.17.24310557. doi:10.1101/2024.07.17.24310557

20z Jequisidag Gz Uo Jasn z/Z0006 Yim pabiaw uoneonps Jo eynisul ISN LON Od Ad 9869/ //S2ZOBIU/IU/EE0 "0 1/10P/S[0ILE-80UBAPE/U/WOD" dNO"0lWapEDE//:Sd]Y WOl POPEOJUMOQ



Tables

Table 1. Descriptive data on smoking among participants’ close social connections

At least one close

social connection who

Number of close social connections who smoke

Proportion of close social
connections who smoke

smokes
No Yes 0 1 2 23 0% >0% and 250%
<50%
All adults 73.0 27.0 73.0 149][13.0- 7.5[6.1- 4.7[3.6— 73.0 14.5][12.7- 12.5
[70.4- [24.6— [70.4- 16.9] 9.2] 6.0] [70.4- 16.5] [10.8-
75.4] 29.6] 75.4] 75.4] 14.5]
Age (years)
16-24 66.9 33.1 66.9 14.3[9.6— 8.8[5.1- 10.0[5.8- 66.9 11.5[7.1- 21.6
[58.6— [25.9- [58.6— 20.8] 14.7] 16.8] [58.6— 18.2] [15.6-
74.1] 41.4] 74.1] 74.1] 29.2]
25-34 59.8 40.2 59.8 19.9[14.7- 12.6[8.2—- 7.7[4.5- 59.8 25.2[19.3- 14.9
[52.4- [33.2- [52.4- 26.3] 18.9] 12.9] [52.4- 32.3] [10.4-21]
66.8] 47.6] 66.8] 66.8]
35-44 67.5 32.5 67.5 18.7[13.8- 8.4[5.1- 5.4][3.2- 67.5 17.3[12.7- 15.2
[60.8— [26.5— [60.8- 24.8] 13.7] 8.8] [60.8— 23.1] [10.7-
73.5] 39.2] 73.5] 73.5] 21.0]
45-54 73.0 27.0 73.0 15.7[11.5- 76[4.6— 3.8[1.9- 73.0 18.0[13.6— 9.0 [5.8-
[66.7— [21.5- [66.7- 20.9] 12.1] 7.2] [66.7— 23.6] 13.7]
78.5] 33.3] 78.5] 78.5]
55-64 79.9 20.1 79.9 135[9.6- 4.1[2.2- 25[1.2- 79.9 9.6 [6.7- 10.5[7.0-
[74.3- [15.4- [74.3- 18.5] 7.6] 5.0] [74.3- 13.5] 15.6]
84.6] 25.7] 84.6] 84.6]
>65 85.2 14.8 85.2 9.2[6.5- 4.5[2.8- 1.0[0.4- 85.2 7.1[4.9- 7.6 [5.2—
[81.1- [11.4- [81.1- 12.7] 7.3] 2.9] [81.1- 10.2] 11.1]
88.6] 18.9] 88.6] 88.6]
Gender
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Men

Women

Occupational
social grade
ABC1 (more
advantaged)

C2DE (less
advantaged)

75.8
[72.3—
79.1]
70.3
[66.6—
73.8]

74.1
[71.4-
76.7]
71.5
[66.8—
75.7]

24.2
[20.9-
27.7]
29.7
[26.2—
33.4]

25.9
[23.3-
28.6]
28.5
[24.3-
33.2]

75.8
[72.3-
79.1]
70.3
[66.6—
73.8]

74.1
[71.4-
76.7]
71.5
[66.8—
75.7]

13.9 [11.4-
16.8]

15.8 [13.2-
18.8]

15.0 [12.9-
17.3]

14.8 [11.7-
18.5]

6.6 [4.8-
9.0]

8.4 [6.3—
11.0]

6.2 [4.9-
7.9]

9.1 [6.5—
12.5]

3.7 [2.5-
5.4]

5.5 [3.9-
7.71

4.7 [3.5-
6.2]

4.7 [2.9-
7.4]

75.8
[72.3-
79.1]
70.3
[66.6—
73.8]

74.1
[71.4—
76.7]
71.5
[66.8—
75.7]

11.1[8.8—
13.9]

17.8 [15.0-
21.0]

16.2 [14.1-
18.6]

12.3[9.3-
16.0]

13.1
[10.6-
16.0]
11.8[9.4—
14.8]

9.7 [8.0-
11.6]

16.2
[13.0-
20.2]

Data are presented as percentages with 95% confidence intervals. ABC1 includes managerial, professional and upper supervisory occupations /

C2DE includes manual routine, semi-routine, lower supervisory, long-term unemployed, and state pension.
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Table 2. Descriptive data on vaping among participants’ close social connections

At least one close social
connection who vapes

Number of close social connections who vape

Proportion of close social connections who vape

No Yes 0 1 2 >3 0% >0% and <50% >50%
All adults 74.4 [72.0- 25.6 [23.2— 74.4[72.0- 15.5[13.7-17.6] 5.8 [4.7-7.2] 4.2 [3.1-5.6] 74.4 [72.0-76.8] 16.7 [14.7- 8.9 [7.4-10.6]
76.8] 28.0] 76.8] 18.8]
Age (years)
16-24 56.7 [48.5— 43.3 [35.4- 56.7 [48.5— 24.6[18.4-32.2] 9.7 [5.9-15.4] 9.0 [5.1-15.3] 56.7 [48.5-64.6] 20.0 [14.3- 23.3[17.1-
64.6] 51.5] 64.6] 27.2] 30.9]
25-34 61.7 [54.4— 38.3 [31.5— 61.7 [54.4— 18.8[13.8-25.1] 10.0[6.6-14.9] 9.5 [5.7-15.5] 61.7 [54.4-68.5] 28.7 [22.5—- 9.6 [6.1-15.0]
68.5] 45.6] 68.5] 35.8]
35-44 73.8 [67.5— 26.2 [20.7- 73.8[67.5—- 16.3[11.9-22.1] 7.4[4.5-11.9] 2.4[1.1-5.2] 73.8 [67.5-79.3] 16.9[12.5- 9.3 [5.9-14.4]
79.3] 32.5] 79.3] 22.4]
45-54 72.3 [65.6— 27.7 [21.9- 72.3[65.6— 18.9[13.9-25.1] 5.3 [3.1-8.9] 3.6 [1.7-7.1] 72.3 [65.6-78.1] 21.4[16.2- 6.3 [3.7-10.5]
78.1] 34.4] 78.1] 27.7]
55-64 83.9[78.9- 16.1[12.2- 83.9[78.9- 10.8 [7.6-15.3] 3.8[2.1-6.7] 1.5 [0.6-3.7] 83.9[78.9-87.8] 9.5 [6.6—13.4] 6.6 [4.1-10.6]
87.8] 21.1] 87.8]
>65 89.5[85.9- 10.5[7.7-14.1] 89.5 [85.9— 8.4[5.9-11.7] 1.2 [0.5-2.9] 1.0 [0.3-3.0] 89.5[85.9-92.3] 7.2 [5.0-10.3] 3.3[1.8-5.8]
92.3] 92.3]
Gender
Men 77.4[74.0- 22.6 [19.6— 77.4[74.0- 13.2[10.8-16.0] 5.2 [3.8-7.2] 4.2 [2.8-6.2] 77.4 [74.0-80.4] 13.7 [11.3- 8.9 [6.9-11.4]
80.4] 26.0] 80.4] 16.6]
Women 71.9 [68.2— 28.1[24.7- 71.9[68.2— 17.6[14.8-20.8] 6.4 [4.8-8.6] 4.1[2.7-6.3] 71.9 [68.2-75.3] 19.6 [16.7- 8.5[6.4-11.1]
75.3] 31.8] 75.3] 23.0]
Occupational social grade
ABC1 (more 74.5[71.8- 25.5[22.9- 74.5[71.8—- 15.6[13.5-17.9] 5.9 [4.6-7.6] 4.0[2.9-5.4] 74.5[71.8-77.1] 17.2 [15.0- 8.2 [6.7-10.1]
advantaged) 77.1] 28.2] 77.1] 19.7]
C2DE (less advantaged) 74.3 [69.8— 25.7 [21.6— 74.3[69.8— 15.5[12.3-19.4] 5.7 [4.0-8.3] 4.4 [2.6-7.3] 74.3 [69.8-78.4] 15.9[12.6- 9.7 [7.2-13.1]
78.4] 30.2] 78.4] 19.9]

Data are presented as percentages with 95% confidence intervals. ABC1 includes managerial, professional and upper supervisory occupations / C2DE includes manual routine, semi-routine, lower
supervisory, long-term unemployed, and state pension.
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Table 3. Associations between having at least one close social connection who smokes/vapes and current

smoking/vaping, harm perceptions of e-cigarettes vs cigarettes, and smoking cessation activity

At least one close social
connection who smokes

At least one close social
connection who vapes

No Yes No Yes
Current smoking?
% [95%Cl] 9.4 [7.5-11.3] 32.8[27.6- - -
37.9]
Model 12, OR [95%Cl] Ref 9.07 [6.18— - -
13.3]
Model 2°, OR [95%CI] Ref 7.95 [5.36— - -
11.8]
Model 3¢, OR [95%Cl] Ref 7.23 [4.74— - -
11.0]
Current vaping’
% [95%ClI] - - 6.3 [4.7-7.9] 29.6 [24.6—
34.5]
Model 12, OR [95%Cl] - - Ref 9.08 [6.02—
13.7]
Model 2¢, OR [95%CI] - - Ref 4.97 [3.14-
7.86]
Model 3¢, OR [95%Cl] - - Ref 5.16 [3.15—-
8.43]
Perception of e-cigarettes as less
harmful than cigarettes?
% [95%Cl] 15.1[7.2—- 22.5[14.7- 12.2 [6.8- 30.8 [19.9—
23.0] 30.2] 17.6] 41.7]
Model 12, OR [95%Cl] Ref 1.29 [0.46— Ref 3.65[1.69—-
3.58] 7.89]
Model 2¢, OR [95%Cl] Ref 0.77 [0.22—- Ref 2.19[0.83-
2.66] 5.75]
Model 3¢, OR [95%Cl] Ref 0.63 [0.16— Ref 2.37[0.82—-
2.45] 6.90]
Attempts to quit smoking?
% [95%Cl] 34.3[24.9- 35.7 [26.8— 34.3[25.9- 36.4 [26.2—
43.7] 44.5] 42.7] 46.7]
Model 1%, OR [95%Cl] Ref 1.22 [0.59- Ref 1.29 [0.67-
2.54] 2.50]
Model 2°, OR [95%Cl] Ref 1.03 [0.48- Ref 0.93 [0.45-
2.20] 1.93]
Model 3¢, OR [95%Cl] Ref 1.05 [0.47- Ref 0.92 [0.43—-
2.35] 1.99]
Smoking cessation®
% [95%Cl] 19.8 [12.3— 12.2[6.6—-17.8] 14.3[8.8— 17.9[9.9-25.8]
27.2] 19.7]
Model 12, OR [95%Cl] Ref 0.44 [0.18- Ref 1.39[0.61-
1.11] 3.15]
Model 2f, OR [95%CI] Ref 0.54 [0.22—- Ref 1.63 [0.68—
1.33] 3.91]
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Model 3¢, OR [95%Cl]

Use of e-cigarettes as a smoking
cessation aid*

% [95%Cl]

Model 12, OR [95%Cl]

Model 2f, OR [95%CI]

Model 3¢, OR [95%Cl]

Ref

40.0 [23.2-
56.9]

Ref

Ref

Ref

0.46 [0.17—-
1.23]

40.1[24.8-
55.3]
1.07 [0.29-
3.88]
0.94 [0.19—
4.72]
0.89[0.21-
3.77]

Ref

27.9[14.5-
41.3]

Ref

Ref

Ref

1.98[0.72-
5.39]

57.0[39.3-
74.6]
8.49[1.97-
36.5]

17.9[1.80-178]

18.0[1.80-181]

! Among adults (unweighted n=1,618). > Among current smokers (n=234). 3 Among past-year smokers (n=278).
4 Among past-year smokers who tried to quit (n=89).

2 Adjusted for the total number of close social connections.

®Model 1 plus additional adjustment for age, gender, and occupational social grade.
¢ Model 2 plus additional adjustment for having at least one close social connection who engages in the other
behaviour (i.e., vaping, for analyses of associations with having at least one close social connection who smokes,

and vice versa).

9Model 1 plus additional adjustment for age, gender, occupational social grade, and smoking status.
¢ Model 1 plus additional adjustment for age, gender, occupational social grade, and vaping status.

fModel 1 plus additional adjustment for age, gender, occupational social grade, and level of cigarette addiction.
Each association was tested in a separate model.
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