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A B S T R A C T

Purpose: Electronic cigarette (e-cigarette) use is associated with smoking initiation among young
people; however, it is also possible that smoking is associated with e-cigarette initiation. This study
explores these associations among young people in Great Britain.
Methods: A longitudinal survey of 1,152 11- to 18-year-olds was conducted with baseline in April
2016 and follow-up between August and October 2016. Logistic regression models and causal me-
diation analyses assessed whether (1) ever e-cigarette use and escalation were associated with
smoking initiation (ever smoking at follow-up) among baseline never smokers (n = 923), and (2)
ever smoking and escalation were associated with e-cigarette initiation (ever e-cigarette use at
follow-up) among baseline never e-cigarette users (n = 1,020).
Results: At baseline, 19.8% were ever smokers and 11.4% were ever e-cigarette users. Respon-
dents who were ever e-cigarette users (vs. never users, 53% vs. 8%, odds ratio [OR] = 11.89, 95%
confidence interval [CI] = 3.56–39.72) and escalated their e-cigarette use (vs. did not, 41% vs. 8%,
OR = 7.89, 95% CI = 3.06–20.38) were more likely to initiate smoking. Respondents who were ever
smokers (vs. never smokers, 32% vs. 4%, OR = 3.54, 95% CI = 1.68–7.45) and escalated their smoking
(vs. did not, 34% vs. 6%, OR = 5.79, 95% CI = 2.55–13.15) were more likely to initiate e-cigarette use.
There was a direct effect of ever e-cigarette use on smoking initiation (OR = 1.34, 95% CI = 1.05–
1.72), and ever smoking on e-cigarette initiation (OR = 1.08, 95% CI = 1.01–1.17); e-cigarette and
smoking escalation, respectively, did not mediate these effects.

IMPLICATIONS AND
CONTRIBUTION

This study employs a
causal inference approach
to provide further support
for the association between
ever e-cigarette use and
smoking initiation, and ad-
ditionally finds that ever
smoking is associated with
e-cigarette initiation,
among young people.
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Conclusions: Among young people in Great Britain, ever e-cigarette use is associated with smoking
initiation, and ever smoking is associated with e-cigarette initiation.

© 2017 Society for Adolescent Health and Medicine. This is an open access article under the CC
BY license (http://creativecommons.org/licenses/by/4.0/).

There are an estimated 2.9 million current adult electronic cig-
arette (e-cigarette) users in Great Britain [1]. Concerns have been
expressed about the impact of e-cigarette use on cigarette
smoking, particularly among young people [2–4]. There is some
evidence that trial of e-cigarettes among young people aged 11–
18 years in Great Britain is rising (from 3.7% in 2013 to 9.3% in
2016) [5]. However, regular (at least monthly) use among young
people is low, and increases in regular use are mainly restricted
to current smokers (from 20.2% in 2015 to 27.2% in 2016), with
regular use by never smokers remaining rare (.6% in 2015 to .4%
in 2016) [5].

Cross-sectional studies have found that young people who use
e-cigarettes are more likely to smoke [6,7], intend to smoke [8,9],
and be susceptible to smoking [10] than those who do not. On
the other hand, among young people in Great Britain, ex- and
current smokers are more likely to intend to use e-cigarettes than
never smokers [11]. It is therefore difficult to determine whether
there is any causality, and it is likely that there is an underlying
factor driving both smoking and e-cigarette use.

Several longitudinal studies of U.S. youth have found base-
line e-cigarette use is associated with smoking initiation [12–17],
past six-month smoking [18], and past-month smoking [19] at
follow-up. A meta-analysis of these studies has confirmed the
strength and consistency of these associations [4], and the as-
sociation between ever e-cigarette use and smoking initiation has
since been replicated in England [20] and Scotland [21].

Although each of the above studies exploring the associa-
tion between e-cigarette use and smoking control for a variety
of factors associated with smoking, there remains the presence
of extraneous variables, which may be related to both smoking
and e-cigarette use. Furthermore, some researchers propose that
certain psychosocial processes lead to vulnerability to any drug
use [22,23]. One study [18] explored whether the association
between smoking and e-cigarettes works both ways, and found
that not only was use of e-cigarettes at baseline associated with
past six-month smoking at follow-up, but also smoking at base-
line was associated with past six-month e-cigarette use at follow-
up. Furthermore, among young people in Argentina, current
smoking was associated with e-cigarette initiation one and a half
years later [24].

Despite the above research, the relative contributions of
e-cigarette use to smoking initiation, and smoking to e-cigarette
initiation, have not been formally assessed. All studies in this field
with the exception of Wills and colleagues [15] have relied on
standard regression models [12–14,16–21,24], which allow only
limited conclusions to be drawn regarding the pathways between
these products. Therefore, in this study, we have included causal
mediation analyses [25] to investigate the causal influence of
e-cigarette use on smoking initiation, and smoking on e-cigarette
initiation.

This study is the first to our knowledge to explore the longi-
tudinal association between (1) ever e-cigarette use and smoking
initiation (ever smoking at follow-up) among baseline never
smokers, and (2) ever smoking and e-cigarette initiation (ever

e-cigarette use at follow-up) among baseline never e-cigarette
users, among young people in Great Britain. We additionally
explore whether escalation of each product between baseline and
follow-up is associated with initiation of the alternative product,
and employ causal mediation analyses for the identification of
mediating factors [25] to investigate specific pathways between
the two products.

Methods

Design

This study used data from the 2016 Action on Smoking and
Health Great Britain Youth longitudinal survey. A non-probability
quota sampling approach was adopted using Ipsos MORI’s online
panels to recruit respondents aged 11–18 years. Quotas were set
in respect of age, gender, and Government Office Region (GOR)
using data from Eurostat 2012 to ensure sample representative-
ness. Respondents were invited by email to participate in an online
survey about smoking between April 6 and 20 with follow-up
between August 5 and October 7, 2016. Up to eight email re-
minders were sent to maximize follow-up rates. Each wave took
approximately 10 minutes to complete, and financial incen-
tives were provided via a prize draw. Informed consent to take
part in the surveys was provided either by the parents of those
aged 11–15 years or by those individuals aged 16–18 years. Ethical
approval for the analyses in this paper was not required as this
study used secondary pre-existing data.

Ipsos MORI’s online panel applicants consist of volunteers from
the general public. These panel applicants are validated by a
means of sophisticated vetting procedures using a variety of re-
cruitment channels. Shortly after joining, panelists’ survey-
taking behavior is tested, with those most likely to make
intentional or unintentional errors on future surveys deacti-
vated. Subsequently, panelists’ behavior is monitored and tracked
across all surveys for quality reasons.

Sample

The baseline survey was completed by 2,916 respondents aged
11–18 years, of whom 1,469 (50%) successfully completed the
follow-up survey. We excluded 317 respondents (22%) who had
never heard of e-cigarettes and selected “don’t know” or “prefer
not to say” to some questions (see full breakdown in Figure 1).
This left a final study sample of 1,152, of whom 923 (80%) were
baseline never smokers and 1,020 (89%) were baseline never
e-cigarette users (Figure 1).

Measures

Smoking and e-cigarette status. At baseline, respondents were clas-
sified as never smokers (never smoked, not even a puff) or ever
smokers; at follow-up, respondents were classified as never
smokers or initiated smoking (never smokers at baseline but ever
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