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ABSTRACT
Objectives: To examine the prevalence of electronic(e)-
cigarette use, prevalence of e-cigarette and tobacco use by

age, and associations of e-cigarette use with
sociodemographic characteristics, tobacco and cannabis
use among young people in Wales.

Design: Data from two nationally-representative cross-
sectional surveys undertaken in 2013–2014. Logistic
regression analyses, adjusting for school-level clustering,
examined sociodemographic characteristics of e-cigarette
use, and associations between e-cigarette use and
smoking.

Setting: Primary and secondary schools in Wales.

Participants: Primary-school children aged 10–11
(n=1601) and secondary-school students aged 11–16
(n=9055).

Results: Primary-school children were more likely to have
used e-cigarettes (5.8%) than tobacco (1.6%). Ever use of
e-cigarettes remained more prevalent than ever use of
tobacco until age 14–15. Overall, 12.3% of secondary-
school students (aged 11–16) reported ever using
e-cigarettes, with no differences according to gender,
ethnicity or family affluence. The percentage of ‘never
smokers’ reporting having used e-cigarettes was 5.3% at
age 10–11 to 8.0% at age 15–16. The proportion of
children who had ever used an e-cigarette and reported
currently smoking increased from 6.9% among 10–
11 year olds to 39.2% in 15–16 year olds. Only 1.5%
(n=125) of 11–16 year-olds, including 0.3% of never
smokers, reported regular e-cigarette use (use at least
once a month). Current weekly smokers were 100
times more likely than non-smokers to report regular
e-cigarette use (relative risk ratio (RRR=121.15; 95%
CI 57.56 to 254.97). Regular e-cigarette use was also
more likely among those who had smoked cannabis
(RRR 53.03; 95% CI 38.87 to 80.65).

Conclusions: Many young people (including never-
smokers) have tried e-cigarettes. However, regular use
is less common, and is associated with tobacco
cigarette use. Longitudinal research is needed to
understand age-related trajectories of e-cigarette use
and to understand the temporal nature of relationships
between e-cigarette and tobacco use.

BACKGROUND
Electronic cigarettes, or ‘e-cigarettes’, are
hand-held devices that deliver smokeless

nicotine through a battery-powered vaporisa-
tion process. Although not regulated or
licensed as smoking cessation devices,
e-cigarettes are seen by some as offering sig-
nificant harm reduction potential where
used effectively by adult smokers to support
smoking cessation.1–3 While research on
their role in smoking cessation is underdevel-
oped, there is some emerging evidence that
e-cigarettes do offer promise for this
purpose.4 5 Hence, due to their perceived
harm reduction potentials, many public
health experts are now urging the WHO not
to support their regulation as tobacco pro-
ducts or restrictions on their marketing.6

However, there are also significant con-
cerns that, if unregulated, and marketed to
young people, e-cigarettes could seriously
undermine the success of recent tobacco
control strategies. The carcinogens and
other toxins within e-cigarettes are one
concern;1 harm reduction arguments do not
hold where e-cigarettes are used by young
people who would not otherwise have been
using tobacco. Furthermore, it has been sug-
gested that e-cigarette use could act as a new
gateway into nicotine addiction and tobacco

Strengths and limitations of this study

▪ Data derived from two large, nationally-represen-
tatives data sets provide evidence that many
young people, including non-smokers aged 10–
16 in Wales have used e-cigarettes (5.8% of 10–
11 year olds; 12.3% of 11–16 year olds).

▪ Ever use of e-cigarettes is more common than
ever use of tobacco for all groups except
the oldest secondary-school age group (age
15–16 years).

▪ Only 1.5% of young people aged 11–16 report
regular e-cigarette use (ie, use of an e-cigarette
at least monthly), which was strongly associated
with smoking tobacco and cannabis.

▪ More detailed measures of e-cigarette use, and
longitudinal data to understand temporal relation-
ships between e-cigarette and tobacco use, are
priorities for further research in this area.
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use for young people.7 8 While insufficient time has
passed since the proliferation of e-cigarettes for longitu-
dinal studies to emerge, cross-sectional studies have indi-
cated associations between e-cigarette use and intentions
to smoke tobacco.7 9

There is emerging international evidence that e-cigar-
ettes are being used by growing numbers of young non-
smokers.7 8 10–13 For example, the 2011 and 2012 USA
Youth Tobacco Surveys revealed that ever use of e-cigar-
ettes among 11–18 year-olds more than doubled in
1 year, from 3.3% in 2011, to 6.8% in 2012.7 Further ana-
lyses found that e-cigarette use among this population
did not appear to support cessation and raised concerns
that it was more likely to have adverse health effects via
subsequent use of conventional cigarettes.12 Another
recent US study of more than 1500 high school students
found that e-cigarette users were more likely to report
using cannabis ‘blunts’.14 In France, e-cigarette use is
now reported by 6% of 12–14 year-olds, 12% of 15–16-
year-olds, and 9% of 17-year-olds.8 In this study the
majority (64.4%) of 12–14 year-old e-cigarette users were
non-smokers.8

Tobacco companies have increasingly invested in the
e-cigarette market and some have expressed concerns
regarding a perceived rapid increase in aggressive, youth-
focused marketing of e-cigarettes.2 15 The latest gener-
ation of e-cigarette products offer availability in a wide
range of colours and flavours.16 These colours and fla-
vours may appeal to adults.17 However, it is likely that
these will appeal particularly to young people, as has
been the case with sweet-flavoured alcoholic drinks,
which have been targeted largely toward young people.18

Recent advertising campaigns and product placements
closely resemble the messages used by the tobacco indus-
try to target young people in the 1950s and 1960s.19

There is also concern that the visibility of e-cigarettes in
places where the marketing or use of tobacco has been
banned may reverse efforts to denormalise smoking as a
strategy to reduce the uptake of smoking.20

Hence, some have voiced concerns that, while present-
ing itself as a partner in harm reduction, the tobacco
industry is seizing new opportunities to promote nico-
tine addiction among young people and recruit poten-
tial smokers.21 22 Some public health authorities in the
USA have responded to concerns regarding the growing
visibility of e-cigarettes by banning their use in public
places.23 In the UK, the Welsh and Scottish Governments
have recently issued consultation documents discussing
potential legislation.21 24 The Department of Education’s
Children and Families Bill also now contains provisions to
prevent the sale of e-cigarettes to anyone aged under
18.25 However, due to the longevity of their life-span and
availability online, prohibition of e-cigarettes will be very
hard to enforce and is extremely unlikely to be an effect-
ive prevention measure in isolation. To develop compre-
hensive prevention strategies, we therefore urgently need
to better understand youth e-cigarette use, including how
this relates to smoking.

Despite increasing policy and public interest, young
people’s use of e-cigarettes in the UK remains a major
empirical blindspot. There is some emerging evidence
of youth e-cigarette use in the UK, including among
non-smokers.9 26 27 For example, in Wales in 2013–2014,
an online (and non-representative) survey of 740 young
people (aged 13–18) found that more than one-fifth of
young people reported having used an e-cigarette at
least once and 5% reported using them weekly or more,
although regular use among non-smokers was approxi-
mately 1%.27 However, there have been no large-scale,
nationally representative surveys of young people’s e-cig-
arette use, which are required to estimate prevalence,
average age of initiation and examine the characteristics
of young people who have used an e-cigarette.
Furthermore, no studies outside of the USA have exam-
ined associations with youth cannabis smoking.
Drawing on data from two large-scale surveys of young

people undertaken in Wales in 2013–2014, this paper
aims to estimate the prevalence of e-cigarette use among
young people in Wales, and to examine associations with
sociodemographics and tobacco and cannabis use. One
of these surveys recruited a large nationally representa-
tive sample of primary school children aged 10–11 and
therefore can assess the level of initiation of e-cigarette
use at a young age. The second survey involves a large
nationally representative sample of secondary school-
children. Hence, in combination, these data can provide
the most robust prevalence estimate of youth e-cigarette
use in a UK country to date, facilitating comparison of
age-related trajectories of tobacco and e-cigarette use,
and associations between e-cigarette use and smoking
(tobacco and cannabis) in order to inform further
research and more appropriate policy responses in this
area.

METHODS
This study combines two data sets: the CHild Exposure
to Tobacco Smoke (CHETS) survey undertaken in Wales
(‘CHETS Wales 2’) in 2014; and the 2014 Welsh Health
Behaviour in School-aged Children (HBSC) Survey
(‘HBSC Wales’).

CHETS Wales 2: study design and recruitment
CHETS Wales 2 was a cross-sectional study of Welsh
school children in year 6 (age 10–11) within a nationally
representative sample of 75 primary schools. It repli-
cated earlier surveys conducted in Wales in 2007 and
2008, which examined child secondhand smoke expos-
ure before and after introduction of Welsh smoke-free
legislation (‘CHETS Wales’),28 and was commissioned
and powered primarily to investigate changes in child
exposure to smoke in cars since 2008. For CHETS
Wales, state maintained schools with year-6 students were
stratified according to high/low free school meal entitle-
ment (above and below the national median of 17.12%
of children within the school entitled to a free lunch on
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the basis of a low family income) and local education
authority. Within each stratum, schools were selected on
a probability proportional to school size. These same 75
schools that participated in CHETS Wales were con-
tacted by letter and invited to take part in CHETS Wales
2; where schools declined, replacement schools were
identified from the same stratum. Schools received £50
for participating in CHETS Wales 2. If there was more
than 1 year-6 (final year primary school) class within the
school 1 year-6 class was randomly selected by the
research team to participate. Data were collected
between February and April 2014. Two researchers
attended each data collection to ensure sufficient
support and assistance where required. Teachers were
asked to be present, but to remain at the front of the
classroom and not to intervene in the data collection in
any other way.

HBSC Wales: study design and recruitment
HBSC Wales was a cross-sectional study of Welsh school
students aged 11–16 in a nationally representative
sample of 82 secondary schools. Wales is one of a
number of countries participating in the HBSC study
internationally.29 30 It replicated previous HBSC surveys
conducted in Wales,31 and was commissioned and
powered primarily to track national and international
changes in health behaviours among school-aged stu-
dents. All maintained and independent secondary
schools in Wales were stratified by local authority and eli-
gibility for free school meals. Schools were selected
using probability proportionate to size and that there
was an element of disproportionate stratification to allow
analysis at local health board (LHB) level. School head
teachers were invited to take part in the HBSC survey by
letter and followed up with telephone calls. Participating
schools received £150 to cover any costs incurred due to
participating. Within each participating school, one
mixed ability class (approximately 25 students) from
each school year 7–11 was randomly selected by the
school to participate. Data were collected between
November 2013 and February 2014. Trained fieldworkers
attended each data collection to ensure sufficient
support and assistance where required. Teachers were
present during data collection but remained at the front
of the classroom so they cannot see students’ responses.

Measures
Sociodemographics
In both studies participants indicated their sex and year
and month of birth. To measure socioeconomic status,
young people completed the Family Affluence Scale
(FAS)32 comprising measures of bedroom occupancy,
car and computer ownership and family holidays which
were summed to give an overall measure of family afflu-
ence. In the HBSC Wales survey young people were also
asked which of the following best described them:
White; Mixed Race; Asian or Asian British; Black or
Black British; Chinese; or Other.

Use of e-cigarettes
In CHETS Wales 2, children were asked if they had ever
used an e-cigarette, with response options of: ‘no’; ‘yes,
once’; or ‘yes more than once’. In HBSC Wales, young
people were asked if they had ever used an e-cigarette,
with response options of: ‘I have never used or tried
e-cigarettes’; ‘I have used e-cigarettes on a few occasions
(1–5 times)’; or ‘I regularly use e-cigarettes (at least once
a month)’. For analyses drawing on only the CHETS
Wales 2 data or using both the data sets a binary variable
(“ever used e-cigarettes”) was used. For CHETS Wales 2,
this includes all respondents who reported ‘yes, once’ or
‘yes, more than once’. For HBSC Wales, that is respon-
dents who either reported ‘I have used e-cigarettes on a
few occasions (1–5 times)’ or ‘I regularly use e-cigarettes
(at least once a month)’. As regular e-cigarette use was
also measured in the HBSC Wales study, analyses using
only the HBSC data examine a three category e-cigarette
use variable (never, occasional and regular use).

Lifetime prevalence and frequency of current smoking
Lifetime smoking was measured in CHETS Wales 2 by
asking children whether they ever smoked tobacco, with
response options of ‘yes’ or ‘no’. In the HBSC Wales
survey, respondents were asked ‘On how many days
(if any) have you smoked cigarettes?’, with seven response
options: ‘Never’; ‘1–2 days’; ‘3–5 days’; ‘6–9 days’; ‘10–19
days’; ‘20–29 days’; ‘30 days or more’. Respondents who
report ‘never’ smoking cigarettes are compared to the
other response options to assess lifetime prevalence. In
both surveys, current smoking was assessed by asking ‘How
often do you smoke tobacco at present?’, with response
options of ‘every day’, ‘at least once a week, but not every
day’, ‘less than once a week’, and ‘I do not smoke’.

Cannabis use
In the HBSC Wales survey, there was an item on drug
use in which young people reported whether they had
ever used cannabis or not.

Research ethics
In both studies: schools signed and returned a commit-
ment form to participate in the study; parents were sent
information sheets and had the option of withdrawing
their child from data collection (apart from at one
school in CHETS Wales 2, which requested an ‘opt-in’
consent procedure whereby parents/carers informed
their child’s school if they did wish their child to partici-
pate in the study); and, at the start of each data collec-
tion session, participants were asked to provide active
assent after having read an information sheet and
having had the study explained. All young people had
the opportunity to withdraw from the data collection
session at any time.

Statistical analysis
First, drawing on both data sets, the percentages of
young people who have ‘ever used e-cigarettes’ within
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each school year are presented graphically, alongside
the percentage who report having smoked tobacco, and
the percentage of never smokers who report having
used e-cigarettes. Second, the percentages of young
people who report that they have used an e-cigarette
and smoked tobacco (ever and current smokers) are
also presented graphically by year group. To allow com-
parison of smoking by year group among young people
who had used e-cigarettes with the sample as a whole,
the percentage of smokers in each year group are also
plotted in this second figure.
Binary logistic regression models are then used to

examine associations of demographic variables and
tobacco use with e-cigarette use among CHETS Wales 2
respondents. For HBSC Wales, multinomial logistic
regression models are used to examine associations of
demographic variables and tobacco use with e-cigarette
use, with ‘occasional’ and ‘regular use’ compared against
the reference category of ‘never used an e-cigarette’.

RESULTS
Overall, 114 schools were invited to participate in
CHETS Wales 2 before the target sample of 75 schools
was reached (response rate=65.8%). Of the 1862 pupils
within selected classes, completed questionnaires were
obtained from 1601 (86%). In schools where opt-out
consent procedures were followed (n=74 schools, 1810
pupils), 56 children were withdrawn from the study by
their parents, 35 children refused, and 141 were absent
on the day of data collection, with data obtained from
1578 pupils (87.2%). In the one school which requested
opt-in consent, this was provided for 23 of 52 children
(44.2%), all of whom provided data.
Overall, 181 schools were invited to take part in HBSC

Wales and 82 took part (response rate=45.3%). Of the
remainder five were not eligible, 78 refused and 16
agreed to take part but convenient data collection times
could not be identified. A total of 39 young people were
withdrawn from the study by their parents via the system
of opt-out consent, 33 refused to participate, and 772
were absent on the day of data collection, with data
obtained from 9055 pupils (91.5%). Sociodemographics,
e-cigarette use prevalence and the smoking character-
istics of all participants are described in table 1.
Within the sample of 1601 children participating in

the CHETS 2 survey, the mean (and SD) age was 10.9
(0.4) years. Items on e-cigarette use were completed by
1495 (93.4%) of children. There were no significant dif-
ferences between children who did or did not complete
questions on e-cigarette use, in terms of age, socio-
economic status or parental smoking. E-cigarette ques-
tions were completed by slightly fewer boys than girls
(p<0.01), though overall, an approximately even gender
balance was maintained (48.6% boys; 51.4% girls). The
prevalence of ever using e-cigarettes among these year-6
primary school children was 5.8% (n=87), with the
majority (3.7%; n=55) reporting that they only used

them once and only 2.1% (n=32) of respondents report-
ing using them more than once. Fewer than 2% (n=25)
of all 10–11 year olds reported having ever smoked,
while less than 1% (n=12) reported current smoking.
Within the HBSC sample of 9055 young people, the

mean age was 13.3 (SD 1.5) years. Although 98.9%
(n=8950) of children completed e-cigarette questions,
non-completion was slightly higher among boys and
those who had smoked tobacco. The prevalence of e-cig-
arette use among secondary schools students was 12.3%,
and 1.5% of these young people reported using them
regularly (at least once a month). Overall, 12.1% of the
secondary school students (n=1017) reported ever
having smoked, although only 5.4% were current
smokers. Lifetime prevalence of cannabis use was 7.4%.
Figure 1 shows the proportion of young people who

report ever using e-cigarettes or smoking by school-year
group, as well as tracking the use of e-cigarettes among
‘never smokers’. All these rates rise in parallel, with
e-cigarette use slightly more common than tobacco use
until school-year 11 (aged 15–16), when it is overtaken
by smoking. The percentage of ‘never smokers’ who
report having used an e-cigarette is 5% at age 10–11
(year 6), dropping to 2% in year 7, before rising through-
out secondary school to 8% by age 15–16 (year 11).
Figure 2 shows the percentage of young people who

had ever used an e-cigarette who report having used
tobacco, by year-group (both ever smoking and current
smoking), as well as overall prevalence of smoking across
these years as a comparator. Through school-years 6, 7

Table 1 Sociodemographics, e-cigarette use and
smoking characteristics of participants

CHETS
Wales 2
(N=1601)

HBSC
Wales
(N=9055)

Sociodemographic characteristics
Mean (SD) age 10.9 (0.4) 13.3 (1.5)
Per cent (n) female 50.2 (803) 50.1 (4459)
Per cent (n) BME NA 7.8 (630)
Mean(SD) FAS 6.0 (1.8) 6.8 (1.7)

E-cigarette use % (n)
I have never used
e-cigarettes

94.2 (1409) 87.7 (7932)

Ever used e-cigarettes 5.8 (87) 12.3 (1018)
Regular e-cigarette use – 1.5 (125)

Smoked cigarettes (lifetime prevalence) % (n)
Ever smoked cigarettes 1.6 (25) 12.1 (1017)

Frequency of tobacco use among current smokers % (n)
Do not smoke 99.3 (1581) 94.7 (8564)
Less than once a week 0.4 (7) 1.8 (166)
At least once a week 0.2 (3) 1.1 (95)
Every day 0.1 (2) 2.5 (204)

Cannabis use (lifetime prevalence) % (n)
Ever used cannabis NA 7.4 (557)

BME, Black and Minority Ethnicity; CHETS, CHild Exposure to
Tobacco Smoke; FAS, Family Affluence Scale; HBSC, Health
Behaviour in School-aged Children; NA, not applicable.
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and 8, the majority of children who had ever used an
e-cigarette reported that they had never smoked
tobacco. Among year 9s (age 13–14), about half of ever
users of e-cigarettes have tried tobacco, whereas by
school-years 10 and 11 a clear majority have tried
tobacco. For all year groups, a minority of ever users of
e-cigarettes report being current smokers, although this
increases from 10% at age 10–11 (year 6) to 40% by age
15–16 (year 11). Figure 2 also shows the percentage of
all respondents who report having tried smoking, or
report being current smokers, indicating that at all ages,
tobacco use is substantially higher among children who
have used e-cigarettes than among those who have not.
By age 16 for example, while a minority of all young
people have tried smoking, more than two-thirds of
those who have used e-cigarettes report that they have
also tried smoking.
Among children aged 10–11 participating in CHETS

Wales 2, e-cigarette use was more prevalent among boys
(7.2% vs 4.6%; p =0.03) and there was a (non-signifi-
cant) trend for greater use among children from less
affluent families (table 2). The odds of e-cigarette use
are more than 16 times greater for children aged 10–11

who had ever smoked tobacco, while among current
smokers the odds of e-cigarette use were more than 17
times greater.
In the HBSC Wales sample of young people aged

11–16, e-cigarette use was almost as prevalent among
young women as young men with no statistically signifi-
cant differences according to gender. There were also
no differences in e-cigarette use by ethnicity or, once
again, according to family affluence (table 3). There was
a very clear patterning according to lifetime smoking:
almost half of those who had tried smoking have tried
an e-cigarette (compared to only 4.8% of those who
have never tried tobacco). Nevertheless, 42.8% of young
people who had used e-cigarettes on a few occasions
reported that they had never smoked tobacco. Regular
e-cigarette use was more likely among those who had
smoked tobacco, both in terms of relative risk ratio
(RRR 66.30) and absolute values, with 80% of regular
e-cigarette users reporting having also smoked tobacco.
Current smoking was also strongly associated with e-cig-
arette use: RRRs for regular e-cigarette use among
young people smoking weekly (RRR=121.15; 95% CI
57.56 to 254.97) or daily (RRR=115.38; 95% CI 70.09 to
189.91) both being over 100. However, 72.1% of young
people who had used an e-cigarette a few times, and
43.2% of regular e-cigarette users, were from the larger
group of young people who were not current smokers
(hence while current smoking is associated with a
greater relative risk of e-cigarette use, most young
people who have used an e-cigarette are not smokers).
As with lifetime smoking, lifetime cannabis use was
strongly associated with experimental e-cigarette use
(RRR 20.01; 95% CI 16.26 to 24.64) and regular e-cigar-
ette use (RRR 53.03; 95% CI 34.87 to 80.65).

Figure 2 Percentage of young people reporting smoking
(ever and current) among ever e-cigarette users and overall
by school-year group.

Figure 1 Percentage of young people reporting ever using
e-cigarettes or smoking by school-year group.

Table 2 Associations between e-cigarette use and
sociodemographic and smoking characteristics among
children aged 10–11 (CHETS Wales 2)

Ever used e-cigarettes

% (n) OR 95% CI p Value

Gender
Male 7.2 (52) – – 0.03
Female 4.6 (35) 0.62 0.40 to 0.96

FAS
NA NA 0.91 0.79 to 1.06 0.22

Ever smoked cigarettes
No 5.3 (77) – – <0.01
Yes 47.6 (10) 16.41 8.24 to 32.70

Current tobacco use
Not a current
smoker

5.5 (81) – – <0.01

Current smoker
<Weekly 57.1 (4) 17.23 6.16 to 48.19
Weekly 66.7 (2)
Every day 0

FAS, Family Affluence Scale; NA, not applicable.
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DISCUSSION
Experimentation with e-cigarette use among young
people in Wales is comparable in prevalence to experi-
mentation with tobacco, with both rising steadily with
age. By comparison to young people who had smoked
tobacco, a lower percentage of never-smokers reported
e-cigarette use. However, as overall, the group of never
smokers was larger, in absolute terms it included almost
as many young people who had used an e-cigarette a few
times (though fewer regular users) as did the smaller
pool of ever smokers. Hence, approximately half of
young people who reported that they had used e-cigar-
ettes also reported that they had never used tobacco.
Indeed, among younger people under 14 the majority
who had ever used an e-cigarette report that they have
never smoked tobacco. It is possible that the higher
prevalence of experimentation with e-cigarettes com-
pared with tobacco use is because e-cigarettes are easier
for young people to obtain given the lack of legal age
restrictions on their sale; a situation which is currently
being reviewed in some countries.33 However, it is
important to note the low prevalence of regular e-cigarette
use, which suggests that e-cigarettes are unlikely to make
a major direct contribution to adolescent nicotine addic-
tion at present.
Nevertheless, while much e-cigarette use appears to

occur among young people who have never smoked
tobacco, strong dose–response associations were
observed between smoking and e-cigarette use, with sec-
ondary school students who currently smoke tobacco far

more likely to use, or to have used, e-cigarettes.
Associations of e-cigarette use with ever smoking could
indicate that some young people have attempted to use
e-cigarettes as a means of quitting smoking. While it
appears that e-cigarettes can sometimes be used to help
adult smokers stop smoking,4 5 34 to date their effective-
ness as smoking cessation devices for non-adult popula-
tions has not been researched. However, if young people
were effectively using e-cigarettes to support cessation
one would expect to see a stronger association between
ever smoking and e-cigarette use than between current
smoking and e-cigarette use. Indeed, from the afore-
mentioned harm reduction perspective,6 the ideal scen-
ario would be for e-cigarette use to occur only among
individuals who have previously smoked tobacco (ie, all
young people who had ever used an e-cigarette would
be ever smokers), and for e-cigarette use to replace
tobacco smoking, rather than co-occurring (ie, no
young people who had ever used an e-cigarette would
also be current smokers of tobacco). The finding that
current smoking was as strongly associated with e-cigar-
ette use as was ever smoking indicates that young people
are not adopting e-cigarettes as an effective means of
quitting tobacco. However, it is important to note that
the survey did not measure daily use of e-cigarettes, and
that experimental use of e-cigarettes is likely to contrib-
ute little either to nicotine addiction or to smoking ces-
sation efforts.
There are a number of possible explanations for the

substantial overlap between e-cigarette use and current

Table 3 Associations between frequency of e-cigarette use and sociodemographic and smoking characteristics (HBSC
Wales)

I have tried e-cigarettes on a few occasions
(1–5 times) Regular e-cigarettes (at least once a month)

Weighted %
(n) RRR 95% CI p Value

Weighted %
(n) RRR 95% CI p Value

Gender
Male 11.2 (471) – – – 1.8 (74) – – –

Female 10.4 (417) 0.89 (0.71 to 1.11) 0.28 1.2 (50) 0.68 0.40 to 1.13 0.14
Ethnicity

White 10.8 (824) – – – 1.5 (114) – – –

No-white 11.6 (67) 1.10 0.83 to 1.47 0.50 1.4 (10) 1.19 0.63 to 2.27 0.59
FAS

– 0.98 0.94 to 1.02 0.35 – 1.07 0.94 to 1.22 0.28
Ever smoked cigarettes

No 4.8 (333) – – 0.3 (23) – –

Yes 47.9 (457) 22.75 18.64 to 27.76 <0.01 10.0 (92) 66.30 39.52 to 111.23 <0.01
Frequency of current tobacco use

I do not smoke 8.3 (637) – – – 0.7 (54) – – –

Less than once a week 51.3 (81) 14.78 10.13 to 21.55 <0.01 10.0 (14) 30.14 16.70 to 54.37 <0.01
At least once a week
(but not every day)

52.0 (47) 22.98 13.51 to 39.10 <0.01 21.4 (21) 121.15 57.56 to 254.97 <0.01

Every day 58.3 (118) 32.00 23.45 to 43.83 <0.01 19.0 (36) 115.38 70.09 to 189.91 <0.01
Ever used cannabis

No 7.8 (539) – – 0.7 (47) – –

Yes 52.0 (290) 20.01 16.26 to 24.64 <0.01 12.6 (67) 53.03 34.87 to 80.65 <0.01

HBSC, Health Behaviour in School-aged Children; RRR, relative risk ratio.
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smoking. First, e-cigarette use and smoking may be driven
by similar determinants and hence co-occur without
being causally related to one another. Second, e-cigarettes
might have been used by adolescent smokers with the
intention of quitting smoking, but unsuccessfully. Third,
the use of an e-cigarette may have preceded the establish-
ment of current smoking behaviour, potentially acting as
a ‘gateway’ into smoking.7 9 The WHO have recognised
that there is currently limited evidence regarding
whether e-cigarettes may or may not act as a gateway into
smoking tobacco.22 While two recent cross-sectional
studies demonstrate a significant association between
e-cigarette use and intention to smoke tobacco,7 9 longitu-
dinal studies are required to unpick the temporal rela-
tionships of e-cigarette and tobacco use.
There was limited evidence of patterning in adoles-

cent e-cigarette use by sociodemographic factors (with
the exception of marginally greater use among boys in
the primary school sample). This is in very stark contrast
to consistent evidence of a strong sociodemographic pat-
terning in tobacco use among secondary-schools stu-
dents according factors such as family affluence and
ethnicity.35 36 Public health professionals and policy-
makers are increasingly concerned that e-cigarettes will
act as a new gateway into nicotine addiction and tobacco
use for some young people if e-cigarettes are taken up
widely at a population level. These data do suggest e-cig-
arette use could potentially spread throughout the youth
population and become ‘normalised’, irrespective of
socioeconomic status, ethnicity and gender, which was a
feature of cannabis and ‘club drug’ use during the
1990s.37–39

This study benefits from two large, nationally-repre-
sentative samples and, through combining these two
data sets, extends analysis to a broad age range of
young people, allowing analysis of e-cigarette use by
age. However, a number of limitations should be con-
sidered. Measures of self-reported e-cigarette use are
not validated, and hence the extent to which they
capture true prevalence is unclear. Indeed, the fact that
estimates of e-cigarette use were higher in the primary
school survey than for younger people in the secondary
school survey is likely due to differences in question-
naire wording. Within the HBSC, the item included
response options of ‘never’, ‘a few times’ (defined as
1–5) or ‘regularly’. Young people who had used an
e-cigarette once, but operated with the more common
definition of a few (as a small number, but more than
one), may have been more likely to select ‘never’,
leading to underestimation of prevalence of ever use.
A lack of unified definition of what constitutes ‘use’ of
an e-cigarette is also a challenge for survey research,
while measures should aim to also capture very regular
(ie, daily) use. We would like to echo calls for improved
survey measures for capturing e-cigarette use,40 includ-
ing for research with young people. There were also
some minor differences in response rates across the two
surveys and they were not conducted at precisely the

same time, although all data were collected across both
studies within a 6-month period from November 2013 to
April 2014. Finally, these cross-sectional data do not
allow us to firmly identify whether increasing e-cigarette
use by age reflects a development trajectory, or whether
these reflect increases that have occurred in prevalence
across all age groups as e-cigarettes have become more
widespread. Longitudinal data are urgently needed to
understand the temporal sequence of links between
e-cigarette use, tobacco and cannabis use. It also worth
noting that the context and nature of e-cigarette use
among teenagers surveyed may be quite different to
their use among the next generation who are the first to
grow up with e-cigarettes. To understand this context
and youth e-cigarette use in more depth mixed methods
research will also be required.

CONCLUSION
In Wales, 6% of 10–11 year olds and 12% of 11–16 year
olds have used an e-cigarette at least once. Many experi-
mental e-cigarette users have never smoked a cigarette,
although most regular e-cigarette users had also smoked
tobacco. The prevalence of experimental e-cigarette use,
combined with few distinctions according gender or
family background could allow e-cigarettes to become
normalised relatively quickly with the youth population.
However, at present, there is a very low prevalence of
regular use, which suggests that e-cigarettes are unlikely
to be making a significant direct contribution to adoles-
cent nicotine addiction. Future research is needed to
understand the motivations behind young people’s
experimentation with e-cigarette use and to understand
the temporal relationships between use of e-cigarettes
and tobacco.

Twitter Follow John Evans at @LeanJD, Adam Fletcher at @dradamfletcher,

Graham Moore at @drgrahammoore, Jo Holliday at @DrJoHolliday, and Centre

for the Development and Evaluation of Complex Interventions for Public

Health Improvement (DECIPHer) at @DECIPHerCentre

Acknowledgements The authors thank Chris Roberts (Principal HBSC

Investigator in Wales) and Ian Jones within the Welsh Government Social

Research and Information Division for support and advice, and all the schools

and young people who participated in the study.

Contributors AF had the original idea for the paper, which was further

developed in discussions with GM. GM led statistical analysis, with significant

additional input from JE and HJL. GM, JH and LM led the conception and

design of the CHETS Wales 2 study. NA managed the CHETS Wales 2 survey

and led the acquisition of data. HJL contributed to the acquisition of CHETS

Wales 2 data. GM, AF and GH wrote the first draft of the manuscript. All

authors contributed to subsequent drafts and approved the final manuscript.

Funding Both studies from which data are drawn were funded by the Public

Health Division, Welsh Government. The lead author is supported by an MRC

Population Health Scientist Fellowship (MR/K021400/1). The work was

undertaken with the support of The Centre for the Development and

Evaluation of Complex Interventions for Public Health Improvement

(DECIPHer), a UKCRC Public Health Research Centre of Excellence. Joint

funding (MR/KO232331/1) from the British Heart Foundation, Cancer

Research UK, Economic and Social Research Council, Medical Research

Council, the Welsh Government and the Wellcome Trust, under the auspices

of the UK Clinical Research Collaboration, is gratefully acknowledged.

Moore G, et al. BMJ Open 2015;5:e007072. doi:10.1136/bmjopen-2014-007072 7

Open Access

group.bmj.com on April 27, 2015 - Published by http://bmjopen.bmj.com/Downloaded from 



Competing interests All authors have completed the Unified Competing

Interests form at http://www.icmje.org/coi_disclosure.pdf (available on request

from the corresponding author).

Ethics approval The CHETS Wales 2 and HBSC Wales study protocols were

reviewed and approved by the Cardiff University School of Social Sciences

Research Ethics Committee.

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement The primary school data are drawn from a survey

which collected data on childhood secondhand smoke exposure and

e-cigarette use. All other data are reported elsewhere. For queries contact the

lead author. Secondary school data are taken from HBSC. Details on data

access to the HBSC survey can be found here: http://www.hbsc.org/data/

index.html.

Open Access This is an Open Access article distributed in accordance with

the terms of the Creative Commons Attribution (CC BY 4.0) license, which

permits others to distribute, remix, adapt and build upon this work, for

commercial use, provided the original work is properly cited. See: http://

creativecommons.org/licenses/by/4.0/

REFERENCES
1. Cahn Z, Siegel M. Electronic cigarettes as a harm reduction strategy

for tobacco control: a step forward or a repeat of past mistakes.
J Public Health Policy 2011;32:16–31.

2. De Andrade M, Hastings G, Angus K. Promotion of electronic
cigarettes: tobacco marketing reinvented? BMJ 2013;347:f7473.

3. Stimson G. Public health leadership and electronic cigarette users.
Eur J Public Health 2014;24:534–5.

4. Bullen C, Howe C, Laugesen M, et al. Electronic cigarettes for smoking
cessation: a randomised controlled trial. Lancet 2013;382:1629.

5. Brown J, Beard E, Kotz D, et al. Real-world effectiveness of
e-cigarettes when used to aid smoking cessation: a cross-sectional
population study. Addiction 2014;109:1531–40.

6. Gartner C, Malone RE. Duelling letters: which one would you sign?
Tob Control 2014;23:369–70.

7. Corey C, Wang B, Johnson SE, et al. Notes from the field: electronic
cigarette use among middle and high school students: United
States, 2011–2012. MMWR Morb Mortal Wkly Rep 2013;62:729.

8. Dautzenberg B, Birkui P, Noël M, et al. E-cigarette: a new tobacco
product for schoolchildren in Paris. Open J Respir Dis 2013;3:21.

9. Moore GF, Littlecott HJ, Moore L, et al. E-cigarette use and
intentions to smoke among 10–11-year-old never smokers in Wales.
Tob Control 2014.

10. Centers for Disease Control and Prevention (CDC). Notes from the
field: electronic cigarette use among middle and high school
students-United States, 2011–2012. MMWR Morb Mortal Wkly Rep
2013;62:729.

11. Bialous SA, Sarma L. Electronic cigarettes and smoking cessation:
a quandary? Lancet 2014;383:407–8.

12. Dutra LM, Glantz SA. Electronic cigarettes and conventional
cigarette use among us adolescents: a cross-sectional study. JAMA
Pediatrics 2014;168:610–7.

13. Grana R, Benowitz N, Glantz SA. E-cigarettes: a scientific review.
Circulation 2014;129:1972–86.

14. Camenga DR, Kong G, Cavallo DA, et al. Alternate tobacco product
and drug use among adolescents who use electronic cigarettes,
cigarettes only, and never smokers. J Adolesc Health
2014;55:588–91.

15. McCarthy M. E-cigarette companies target youth, US congressional
study finds. BMJ 2014;348:g2871.

16. Dawkins L. “E-cigarettes: What are they and are they effective?” In:
The E-Cigarette Summit: Science, Regulation and Public Health.
London: The Royal Society, 2012.

17. Farsalinos KE, Romagna G, Tsiapras D, et al. Evaluation of
electronic cigarette use (vaping) topography and estimation of liquid
consumption: implications for research protocol standards definition
and for public health authorities’ regulation. Int J Environ Res Public
Health 2013;10:2500–14.

18. Hastings G, Sheron N. Alcohol marketing: grooming the next
generation (Editorial). BMJ 2013;346:f1227.

19. Grana R, Ling P. Smoking revolution? A content analysis of
electronic cigarette retail websites. Am J Prev Med 2014;46:395.

20. Hsu R, Myers AE, Ribisl KM, et al. An observational study of retail
availability and in-store marketing of e-cigarettes in London: potential to
undermine recent tobacco control gains? BMJ Open 2013;3:e004085.

21. Welsh Government. Listening to you: Your health matters:
Consultation on proposals for a Public Health Bill. 2014. http://wales.
gov.uk/consultations/healthsocialcare/white-paper/?lang=en
(accessed on Sep 2014).

22. World Health Organisation. Electronic Nictoine Delivery Systems:
Report by WHO. 2014. http://apps.who.int/gb/fctc/PDF/cop6/FCTC_
COP6_10-en.pdf (Date accessed Sep 2014).

23. McCarthy M. New York City votes to ban e-cigarettes from public
places. BMJ 2013;347.

24. Scottish Government. A consultation on electronic cigarettes and
strengthening tobacco control in Scotland. Edinburgh: Scottish
Government, 2014. http://www.scotland.gov.uk/Publications/2014/10/
5471

25. These notes relate to the Lords Amendments to the Children and
Families Bill as brought from the House of Lords on 5 February 2014
[Bill 171]. CHILDREN AND FAMILIES BILL EXPLANATORY
NOTES ON LORDS AMENDMENTS.

26. Hardcastle K, Hughes K, Worsley J, et al. “Most People Know I
Have Got One”: Young People’s Perceptions and Experiences of
Electronic Cigarettes. Centre for Public Health, Liverpool John
Moores University, 2014.

27. Palmer R, Hallingberg B. Young people and the use of e-cigarettes
in Wales. Cardiff: ASH Wales, in press.

28. Holliday JC, Moore GF, Moore LA. Changes in child exposure to
secondhand smoke after implementation of smoke-free legislation in
Wales: a repeated cross-sectional study. BMC Public Health
2009;9:430.

29. Roberts C, Freeman J, Samdal O, et al. the International HBSC
Study Group. The Health Behaviour in School-aged Children
(HBSC) study: methodological developments and current tensions.
Int J Public Health 2009;54:S140–50.

30. Currie C, Zanotti C, Morgan A, et al. Social determinants of health
and well-being among young people. Health Behaviour in School-
aged Children (HBSC) study: international report from the 2009/2010
survey. Health Policy for Children and Adolescents, 2012, No. 6.
Copenhagen: WHO Regional Office for Europe.

31. Welsh Government. Health behaviour in school-aged children:
findings from the 2009/10 survey in Wales. Cardiff: Welsh
Government Social Research Office, 2011.

32. Currie C, Molcho M, Boyce W, et al. Researching health inequalities
in adolescents: the development of the Health Behaviour in School-
Aged Children (HBSC) family affluence scale. Soc Sci Med
2008;66:1429–36.

33. Welsh Government. Age of sale for nicotine inhaling products: draft
regulations. 2014. http://wales.gov.uk/consultations/healthsocialcare/
nicotine/?lang=en

34. McRobbie H, Bullen C, Hartmann-Boyce J, et al. Electronic
cigarettes for smoking cessation and reduction. Cochrane Database
Syst Rev 2014;(12):CD010216.

35. Donaldson L. Tackling the health of the teenage nation: chief
medical Officer’s annual report 2007. London: Department of Health,
2008.

36. UNICEF. An overview of child wellbeing in rich countries:
a comprehensive assessment of the lives and wellbeing of children
and adolescents in the economically advanced nations. Florence:
Innocenti Research Centre, 2007.

37. Measham F. “Doing Gender”–”doing drugs”: conceptualizing the
gendering of drug cultures. Contemp Drug Probl 2002;29:
335–73.

38. Measham F, Newcombe R, Parker T. The normalisation of
recreational drug use among young people in the North West of
England. Br J Sociol 1994;45:287–312.

39. Parker H, Aldridge J, Measham F. Illegal leisure: the normalisation of
adolescent recreational drug use. London: Routledge, 1998.

40. Giovenco DP, Lewis J, Delnevo CD. Factors associated with
e-cigarette use: a national population survey of current and former
smokers. Am J Prev Med 2014;47:476–80.

8 Moore G, et al. BMJ Open 2015;5:e007072. doi:10.1136/bmjopen-2014-007072

Open Access

group.bmj.com on April 27, 2015 - Published by http://bmjopen.bmj.com/Downloaded from 



surveys
in Wales: evidence from two cross-sectional 
Electronic-cigarette use among young people

Fletcher
Holliday, Nilufar Ahmed, Laurence Moore, Simon Murphy and Adam 
Graham Moore, Gillian Hewitt, John Evans, Hannah J Littlecott, Jo

doi: 10.1136/bmjopen-2014-007072
2015 5: BMJ Open 

 http://bmjopen.bmj.com/content/5/4/e007072
Updated information and services can be found at: 

These include:

Material
Supplementary

 072.DC1.html
http://bmjopen.bmj.com/content/suppl/2015/04/14/bmjopen-2014-007
Supplementary material can be found at: 

References
 #BIBLhttp://bmjopen.bmj.com/content/5/4/e007072

This article cites 24 articles, 7 of which you can access for free at: 

Open Access

http://creativecommons.org/licenses/by/4.0/
use, provided the original work is properly cited. See: 
others to distribute, remix, adapt and build upon this work, for commercial
the Creative Commons Attribution (CC BY 4.0) license, which permits 
This is an Open Access article distributed in accordance with the terms of

service
Email alerting

box at the top right corner of the online article. 
Receive free email alerts when new articles cite this article. Sign up in the

Collections
Topic Articles on similar topics can be found in the following collections 

 (120)Smoking and tobacco
 (977)Public health

 (95)Press releases
 (73)Addiction

Notes

http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

http://journals.bmj.com/cgi/reprintform
To order reprints go to:

http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

group.bmj.com on April 27, 2015 - Published by http://bmjopen.bmj.com/Downloaded from 


	Electronic-cigarette use among young people in Wales: evidence from two cross-sectional surveys
	Abstract
	Background
	Methods
	CHETS Wales 2: study design and recruitment
	HBSC Wales: study design and recruitment
	Measures
	Sociodemographics
	Use of e-cigarettes
	Lifetime prevalence and frequency of current smoking
	Cannabis use

	Research ethics
	Statistical analysis

	Results
	Discussion
	Conclusion
	References


