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25

Abstract

26
27

Background

28

Public health concerns regarding e-cigarettes and debate on appropriate regulatory responses

29

are focusing on the need to prevent child access to these devices. However, little is currently

30

known about the characteristics of those young people that are accessing e-cigarettes.

31

Methods

32

Using a cross-sectional survey of 14-17 year old school students in North West England

33

(n=16,193) we examined associations between e-cigarette access and demographics,

34

conventional smoking behaviours, alcohol consumption, and methods of accessing cigarettes

35

and alcohol. Access to e-cigarettes was identified through a question asking students if they

36

had ever tried or purchased e-cigarettes.

37

Results

38

One in five participants reported having accessed e-cigarettes (19.2%). Prevalence was

39

highest among smokers (rising to 75.8% in those smoking >5 per day), although 15.8% of

40

teenagers that had accessed e-cigarettes had never smoked conventional cigarettes (v.13.6%

41

being ex-smokers). E-cigarette access was independently associated with male gender, having

42

parents/guardians that smoke and students’ alcohol use. Compared with non-drinkers,

43

teenagers that drank alcohol at least weekly and binge drank were more likely to have

44

accessed e-cigarettes (adjusted odds ratio [AOR] 1.89, P<0.001), with this association

45

particularly strong among never-smokers (AOR 4.59, P<0.001). Among drinkers, e-cigarette

46

access was related to: drinking to get drunk, alcohol-related violence, consumption of spirits;

47

self-purchase of alcohol from shops or supermarkets; and accessing alcohol by recruiting

48

adult proxy purchasers outside shops.

49

2

50

Conclusions

51

There is an urgent need for controls on the promotion and sale of e-cigarettes to children.

52

Findings suggest that e-cigarettes are being accessed by teenagers more for experimentation

53

than smoking cessation. Those most likely to access e-cigarettes may already be familiar with

54

illicit methods of accessing age-restricted substances.

55
56
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57

Background

58
59

Rapid growth in the marketing and use of e-cigarettes is generating widespread public health

60

debate across the globe. Designed to provide a comparable smoking experience to

61

conventional cigarettes, e-cigarettes are battery-powered nicotine delivery devices that

62

provide doses of nicotine through an aerosol, typically combined with flavouring and driven

63

by a component such as propylene glycol.[1,2] Unlike many nicotine replacement therapies,

64

e-cigarettes are often marketed to smokers as healthier alternatives to conventional tobacco

65

products, rather than as aids to ending nicotine dependence.[3] Proponents stress their harm

66

reduction benefits in moving smokers away from the damaging toxins in conventional

67

tobacco products, and their potential in helping them quit smoking altogether.[4,5] However,

68

opponents highlight their unknown quality, safety and efficacy; their deleterious impact on

69

the ‘no smoking’ health message; and their potential to harm children, including as a possible

70

gateway to cigarette smoking.[2,4,6] Thus, despite growing consensus among health

71

professionals that e-cigarettes are a less damaging delivery mechanism for nicotine than

72

conventional tobacco products,[6] a lack of regulation governing them in many countries

73

means that an addictive drug can be promoted to, and cheaply accessed by, children.[7]

74

However, the extent of children’s access to e-cigarettes and the characteristics of those that

75

access them remain poorly defined.

76
77

Research on e-cigarette use in children is only just emerging, yet studies in several countries

78

are showing their rapid penetration into adolescent markets. In the USA, studies show that

79

lifetime e-cigarette use in grades 6-12 school students (~age 11-18) more than doubled from

80

3.3% in 2011 to 6.8% in 2012.[1] Whilst most e-cigarette users in the 2012 survey were

81

current smokers, 9.3% had never smoked a conventional cigarette. In France, a 2012 study of

4

82

Parisian school students aged 12-19 years found that 8.1% had tried e-cigarettes, with

83

prevalence ranging from 4.4% of non-smokers up to 33.4% of regular smokers.[8] In Korea,

84

prevalence of ever using e-cigarettes in 13-18 year olds was found to have increased almost

85

20-fold between 2008 and 2011, from 0.5% to 9.4%, with 1.4% of e-cigarette users in 2011

86

having never smoked cigarettes.[9]

87
88

In the UK, the marketing and sale of e-cigarettes has increased substantially over recent

89

years,[3,10] with 1.3 million people estimated to use them in 2013.[11] A survey in 2013

90

found that two thirds of 11-18 year olds had heard of e-cigarettes, and that 7% of those who

91

had heard of them had tried them.[12] E-cigarettes are expected to be regulated in the UK

92

through European legislation by 2016 and a ban on sales to under 18s is expected to precede

93

this in England [13,14]. At present, however, they are governed only through general product

94

safety regulations with no specific sale or marketing restrictions. Trading Standards is the

95

body responsible for enforcing regulations on the sale of consumer goods in the UK,

96

including sales of age-restricted products. To inform their work in North West England,

97

Trading Standards run biennial school surveys on alcohol and tobacco-related behaviours

98

among 14-17 year old students, with the legal purchase age for both these substances being

99

18 years. With growing concerns around the exposure of children to unregulated e-cigarettes,

100

a question was added to the 2013 survey asking students if they had ever bought or tried e-

101

cigarettes. This question offers the opportunity to identify levels of e-cigarettes access among

102

children under 18 years and the characteristics of those that are most likely to be accessing

103

them; with preventing child access to e-cigarettes being a key focus of legislative approaches

104

to e-cigarettes not only in the UK but internationally. Thus, here we explore associations

105

between e-cigarette access, student demographics, and their patterns of tobacco and alcohol

106

use.
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107

Methods

108

The study used data from the 5th iteration of the Trading Standards North West Alcohol and

109

Tobacco Survey conducted among 14-17 year olds in schools in North West England. The

110

survey consists of closed, self-completed questions including: age, gender, alcohol

111

consumption (drinking frequency, binge drinking frequency, drink types consumed, drinking

112

location, drinking to get drunk) smoking behaviours (smoking status, age of first smoking),

113

alcohol and tobacco access methods, parental smoking, and involvement in violence when

114

drunk.[15-17] The question on e-cigarette access asked students “have you ever tried or

115

purchased e-cigarettes”.

116
117

As with previous survey rounds, the questionnaire was made available to secondary schools

118

across North West England through local authority Trading Standards departments.[15-17]

119

Within schools, the questionnaire was delivered to students by teachers during normal school

120

lessons between January and April 2013. Students self-completed the questionnaire

121

voluntarily and anonymously. Compliance was not recorded by schools with the sample not

122

intended to be representative of North West school children, but rather to provide a broad

123

sample of students from a range of community types. A total of 114 schools participated,

124

with representation from schools in all 23 upper tier local authorities in the region. The initial

125

survey in 2005 was approved by the Trading Standards North West Executive Committee and

126

schools participate on a voluntary basis under their own approval systems. Ethical approval to

127

analyse the survey data for this study was obtained from Liverpool John Moores University

128

Research Ethics Committee.

129
130

The total dataset included 18,233 participants aged 14-17 years. Cases were excluded if they

131

were missing data on gender (n=144), e-cigarette access (n=602), or if questionnaires were
6

132

spoiled (n=23; e.g. unrealistic answers). The Index of Multiple Deprivation (IMD) 2010[18]

133

was used to assign participants to an ecological quintile of deprivation using a three stage

134

process. Where full postcode was available (n=8,676 cases), these were mapped directly to a

135

Lower Super Output Area (English geographical areas with an average population size of

136

1,500[19]) for which an IMD score is routinely calculated at a national level. Where only

137

partial postcode was provided, those that spanned more than one LSOA were assigned to the

138

LSOA that contained the majority of postcodes possible within the partial postcode (n=2,926

139

cases). Where no postcode information was available, students were allocated to an LSOA

140

based on school postcode; a proxy measure used in previous studies (n=5,844 cases).[15-17]

141

Students were assigned to a national quintile of deprivation based on the IMD score of their

142

allocated LSOA (1=most affluent, 5=most deprived). Students for whom no marker of

143

deprivation was available were excluded from analyses (n=1,253 cases). Thus, the final

144

sample was 16,193.

145
146

Analysis was undertaken in SPSS (v18) using chi squared and logistic regression to control

147

for confounding when examining associations between e-cigarette access and student

148

demographics, smoking and drinking behaviours. Hierarchical logistic regression was used

149

with school in the first block to control for clustering of students within schools, with the

150

exception of analysis of regular smokers where sample sizes in individual schools were

151

insufficient. E-cigarette access was identified through a ‘yes’ response to the question Have

152

you ever bought or tried electronic cigarettes? Smoking status was established through a

153

question asking students which of a range of options best described them (Table 1), with

154

response options for smokers including I only smoke when drinking alcohol and increasing

155

levels of regular smoking from <5 to >20 per day. Those smoking <5 a day were categorised

156

as light regular smokers and those smoking at higher levels as heavy regular smokers.

7

157

Alcohol consumption frequency was identified by the question How often would you say you

158

drink alcohol? and binge drinking through the question How often would you say that you

159

drink five or more alcoholic drinks on one occasion?(response options: never, <once a month,

160

1-3 times a month, once a week, twice a week, 3-6 times a week, every day). We categorised

161

students into five drinker types: non-drinkers: occasional moderate drinkers (drink <once a

162

week, never binge); regular moderate drinkers (drink >=once a week, never binge);

163

occasional drinkers that binge (drink <once a week, binge at any frequency); and regular

164

drinkers that binge (drink alcohol >=once a week, binge at any frequency). Students were

165

identified as users of specific drink types (e.g. spirits) if they reported consuming at least one

166

of that drink type in a typical week.

167
168

Results

169

The demographic breakdown of the sample is shown in Table 1. One in five respondents

170

(19.2%) reported having accessed e-cigarettes, with access being higher in males than in

171

females and increasing with age and deprivation (Table 1). Levels of e-cigarette access

172

increased from 4.9% of those who had never smoked cigarettes, to half (50.7%) of ex-

173

smokers and over two thirds of regular smokers (67.2% light regular smokers, 75.8% heavy

174

regular smokers, P<0.001; Table 1). Thus, across all students who had accessed e-cigarettes,

175

35.8% were regular smokers, 11.6% only smoked when drinking, 13.6% were ex-smokers,

176

23.3% had tried smoking but didn’t like it, and 15.8% had never smoked. Teenagers with a

177

parent/guardian who smoked were more likely to have accessed e-cigarettes than those with

178

non-smoking parents/guardians (Table 1). E-cigarette access also showed a strong

179

relationship with alcohol use. Students who drank alcohol at any level were significantly

180

more likely to have accessed e-cigarettes than non-drinkers (23.7% v 9.3%, P<0.001), with

8

181

prevalence rising from less than one in ten in non-drinkers or occasional moderate drinkers to

182

41.9% in regular drinkers that binge (Table 1).

183
184

The relationship between e-cigarette access and male gender remained after adjusting for

185

confounders through logistic regression (Table 1). However, relationships between e-

186

cigarettes and age and deprivation were no longer significant. Any smoking experience was

187

associated with e-cigarette access, with adjusted odds ratios (AORs) rising to 50.28 in regular

188

heavy smokers. An independent relationship also remained between e-cigarette access and

189

having parents/guardians that smoke. Compared with non-drinkers, binge drinkers had

190

increased odds of e-cigarette access, with AORs rising from 1.46 for occasional drinkers to

191

1.89 for those drinking weekly or more.

192
193

Among regular smokers, e-cigarette access increased with age and was higher in males and

194

those with parents/guardians who smoked (Table 2). Prevalence was also higher in smokers

195

who got their cigarettes from parents or from friends/family aged over 18 years. After

196

controlling for confounding factors, e-cigarette access in regular smokers remained

197

associated with older age, being male, heavy smoking and having parents/guardians that

198

smoked. However, only obtaining cigarettes from friends/family aged over 18 was associated

199

with e-cigarette access (Table 2).

200
201

In teenagers who had never smoked conventional cigarettes, e-cigarette access was higher in

202

males, increased with deprivation and was elevated in those whose parents/ guardians

203

smoked (Table 3). E-cigarette access was strongly associated with alcohol use, with

204

prevalence ranging from 1.8% in regular moderate drinkers up to 11.5% in regular drinkers

205

who binge. This relationship remained in multivariate analysis, with odds of e-cigarette being

9

206

4.59 in non-smokers that regularly drink and binge compared with those that do not drink

207

(Table 3). Multivariate analysis also found reduced odds of e-cigarette access in 15 and 16

208

year olds compared with 14 year olds.

209
210

Limiting data to students who drink alcohol, bivariate relationships were seen between e-

211

cigarette access and binge drinking, regular drinking and drinking alcohol in public places

212

(e.g. in parks, streets; Table 4). Prevalence also increased in teenagers who purchased their

213

own alcohol (from on- or off-licensed premises), took it from parents without consent, got it

214

from friends/family either under or over 18, and got adults outside shops to buy it for them.

215

However, it was reduced in those who were given or bought alcohol by parents (Table 4). E-

216

cigarette access was higher in drinkers who agreed with the statement I only drink alcohol to

217

get drunk and in those who reported having been involved in violence when drunk (Table 4).

218

These strong relationships remained in multivariate relationships (Table 4). Independent

219

relationships were also identified between e-cigarette access and: binge drinking; buying own

220

alcohol from shops or supermarkets; getting alcohol from friends/family over aged 18; and

221

getting alcohol from adults outside shops.

222
223

A total of 6,323 drinkers provided details on the drink types they consumed in a normal week.

224

Spirits were the most common type of drink consumed (63.1%), followed by lager (52.7%),

225

alcopops (51.6%), bottles/cans of cider (49.4%), wine (42.9%) and large value bottles of

226

cider (31.5%). A logistic regression model using all variables in Table 4 plus drink type

227

variables found that consumption of spirits (AOR 1.32 [1.10-1.60], P=0.004) was

228

independently associated with e-cigarette access.

229
230
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231

Discussion

232

As public health debate on the pros and cons of e-cigarettes continues, moves to regulate their

233

promotion and sale are increasingly being proposed and adopted by governments across the

234

world.[6] A key feature of such regulation is preventing child access to e-cigarettes. Thus,

235

understanding the extent of e-cigarette access by young people and the characteristics of

236

those that access them will be crucial in informing prevention and control strategies. Using a

237

sample of over 16,000 14-17 year old school students in North West England, we found that

238

almost one in five had either tried or purchased e-cigarettes. Such rapid penetration into

239

teenage culture of what is essentially a new drug use option is without precedent. As with

240

findings from studies elsewhere,[7-9] e-cigarette access was most common in students who

241

smoked conventional cigarettes, particularly those who smoked in greater quantities. Thus,

242

67.2% of light smokers (<5 per day) and 75.8% of heavier smokers reported having accessed

243

e-cigarettes. While these figures are far higher than those for e-cigarette use by adolescent

244

smokers reported in previous studies (e.g. France, 33.4%,[8] Korea, 36.6%[9]), this will in

245

part reflect the different age ranges and broader question asked in our study. However, it is

246

also likely to indicate the rapid expansion in promotion[10] and reducing price[20] of e-

247

cigarettes that means they are widely visible and easily available to teenagers with an interest

248

in smoking.

249
250

A key public health concern with e-cigarettes is their potential to recruit children to nicotine

251

dependence. In adults, e-cigarettes are typically used by smokers to help them reduce or quit

252

tobacco use and uptake levels among non-smokers are thought to be very low (typically

253

<1%).[21-24] Here, however, almost one in twenty (4.9%) teenagers who had never smoked

254

conventional cigarettes reported having accessed e-cigarettes. In fact, although ex-smokers

255

had greater odds of e-cigarette access than never smokers, never smokers accounted for a
11

256

much larger proportion of the sample (61.2% v 5.1% for ex-smokers) and therefore a larger

257

proportion of those reporting e-cigarette access (15.8%) than ex-smokers (13.6%). Among

258

never-smokers, odds of having accessing e-cigarettes were greater in 14 year olds than in

259

those aged 15 or 16 years. This likely reflects the fact that many young people who are

260

inclined towards smoking will have already tried cigarettes by the age of 15. For individuals

261

who have never used a substance, however, accessing that substance is a first step to

262

initiating use. Further, for conventional tobacco products, perceived ease of accessibility has

263

been found to increase adolescents’ risk of smoking uptake.[25]

264
265

In the UK, as in many other countries, today’s adolescents have grown up with a strong

266

‘smoking kills’ message and reducing social acceptance of smoking. Smoking prevention

267

education is delivered in schools from an early age, tobacco advertising is banned, tobacco

268

packaging carries strong visual health warnings and smoke-free legislation prohibits smoking

269

in virtually all enclosed work and public spaces. As tobacco control and smoking prevention

270

activity has increased, smoking prevalence in children has reduced, with 23% of 11-15 year

271

olds in England in 2012 having ever tried smoking compared with 49% in 1996.[26]

272

However, adolescence is a period of experimentation and while anti-smoking efforts may

273

have deterred many teenagers from trying tobacco, the marketing of e-cigarettes as a healthy

274

alternative may proffer a viable new method for them to experience the nicotine ‘hit’ without

275

the perceived harmful impacts of tobacco. For other products, health claims have been found

276

to produce a ‘halo effect’ that not only encourages purchasing, but also reduces consumers’

277

information-seeking (e.g. food and nutritional information[27]). Specifically for teenagers,

278

glamorisation of e-cigarettes in advertising, celebrity endorsement and the range of attractive

279

designs and flavourings available are likely to be furthering their appeal.[3] Here, almost a

280

quarter of teenagers that had accessed e-cigarettes had tried smoking conventional cigarettes

12

281

but not liked them. Although we cannot determine whether this experience occurred before or

282

after accessing e-cigarettes, it is likely that flavourings make e-cigarettes an attractive option

283

to teenagers who would otherwise be put off conventional cigarettes by their taste.

284
285

A key finding from our study was the association between alcohol consumption and e-

286

cigarette access. Even after controlling for smoking behaviours, teenagers who drink

287

regularly and binge drink were significantly more likely to have accessed e-cigarettes (Table

288

1). This association was particularly strong in those that had never smoked. Thus, over one in

289

ten never-smokers who drank regularly and binged had accessed e-cigarettes, with their odds

290

of e-cigarette access more than four times those of never-smokers who did not drink. Among

291

all drinkers, e-cigarette access was associated with binge drinking, drinking to get drunk,

292

involvement in violence after drinking and consumption of spirits; a drink type that has been

293

associated with alcohol-related harm in previous studies.[16] These findings suggest that

294

teenagers that access e-cigarettes are those that are most vulnerable to other forms of

295

substance use and risk-taking behaviours, and that e-cigarettes are rapidly being added to at-

296

risk teenagers’ substance using repertoires.

297
298

The high prevalence of e-cigarette access amongst teenagers in our study, and particularly

299

their use among those that have never smoked conventional cigarettes, highlights the urgent

300

need for age restrictions on the promotion and sale of e-cigarettes. With such restrictions

301

increasingly being introduced, understanding how teenagers that access e-cigarettes are able

302

to access other age-restricted products (i.e. cigarettes and alcohol) will support enforcement

303

work. Among smokers, obtaining cigarettes from friends or family over the age of 18 was

304

independently associated with e-cigarette access. Friends and family are also key sources of

305

e-cigarettes for teenagers.[28] Among drinkers, teenagers who bought alcohol themselves

13

306

from off-licensed premises and those who asked adults outside shops to purchase alcohol for

307

them (known as proxy purchasing) also had increased odds of e-cigarette access. Both these

308

methods represent mechanisms by which minors access alcohol illicitly without the

309

knowledge or supervision of parents or guardians, and both have been associated with risky

310

alcohol consumption and alcohol-related harms in previous studies.[15-16] Their association

311

with e-cigarettes suggests that teenagers who access e-cigarettes are already familiar with

312

strategies to bypass age legislation on restricted products.

313
314
315

Across all analyses conducted in our study, having a parent or guardian who smokes was one

316

of the strongest predictors of e-cigarette access. Associations between parental and child

317

smoking are widely reported,[29] and are thought to operate through both genetic and

318

environmental influences. Similar relationships may exist for propensity to experiment with

319

e-cigarettes. The Trading Standards survey did not ask students whether or not their parents

320

used e-cigarettes, yet the availability of e-cigarettes in the home may be an important

321

consideration for future interventions. Although the content of e-cigarettes varies,[30] single

322

cartridges typically contain several hundred ‘puffs’ and, unguarded, could easily be ‘shared’

323

by children without the adult users’ knowledge. The involvement of parents along with

324

schools in work to address e-cigarette use in children is likely to be particularly important as

325

their lack of smoke and odour means that, unlike conventional cigarettes, they can easily be

326

used in bedrooms or on school property without detection.

327
328

Like all cross-sectional surveys, this study had a number of limitations. Firstly the question

329

on e-cigarettes included in the Trading Standards survey was specific to access, asking

330

whether students had tried or bought e-cigarettes. However, preventing child access to e-

331

cigarettes is the focus of current regulatory responses to e-cigarettes. While it is not possible

14

332

to determine how many of those teenagers who accessed e-cigarettes had either bought or

333

used them, it seems reasonable to assume that many teenagers who are motivated to purchase

334

an e-cigarette would also be interested in trying it. The survey did not record any measure of

335

e-cigarette access frequency nor of when e-cigarette access had occurred, and thus it was not

336

possible to identify whether teenagers that reported both e-cigarette access and smoking had

337

accessed e-cigarettes before or after conventional cigarettes. While school surveys can be

338

limited by time availability in the classroom, results from this survey justify a greater focus

339

on e-cigarettes in the next iteration of the survey, including questions on frequency of e-

340

cigarette use and age of initiation. In the absence of residential postcode data, students were

341

assigned to a quintile of deprivation on an ecological basis and while this may have meant

342

some students were misallocated, the deprivation profile of the sample was generally

343

consistent with that for the 14-17 year old population in the North West region (sample,

344

quintile 1, 12.5%; 2, 15.1%; 3, 15.8%; 4, 18.7%; 5, 37.9%; North West, quintile 1, 15.6%; 2,

345

16.3%; 3, 15.6%; 4, 18.0%; 5 34.5%). Finally, school participation was voluntary and

346

compliance data were not collected from students, thus selection bias cannot be ruled out and

347

findings may not be representative of all 14-17 year olds in North West England.

348
349

Conclusions

350

Identifying which children are accessing e-cigarettes is crucial for targeting health

351

information and understanding which young people may be most vulnerable as sales of e-

352

cigarettes become age restricted. Our study suggests that a substantial number of teenagers

353

are accessing e-cigarettes, including those who have never smoked conventional tobacco

354

products. However, those most likely to access e-cigarettes are those who engage in other

355

substance-related risk behaviours including regular smoking, binge drinking, drinking to get

356

drunk and alcohol-related violence. Thus, findings appear more consistent with teenagers
15

357

viewing e-cigarettes as a recreational substance rather than a smoking cessation tool. E-

358

cigarette access is also associated with specific alcohol access patterns, including self-

359

purchase of alcohol in off-licensed premises and the recruitment of proxy purchasers from

360

outside such premises. Thus, high risk teenagers that access e-cigarettes are likely to already

361

be familiar with mechanisms for avoiding age restrictions on substances. In particular,

362

findings highlight the urgent need for controls on e-cigarette sales to children. The longer

363

such controls are delayed, the greater the number of children likely to want to access e-

364

cigarettes illicitly once a ban on sales to children is imposed.
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Table 1: Associations between e-cigarette access and demographics, smoking and
drinking status, and parental smoking
Sample
Accessed e-cigarettes
distribution
P
%
n
%
Pa
AOR (95%CIs)b
All
100.0 16193
19.2
Gender
(Ref) Female 52.9 8569
17.7
Male 47.1 7624
20.8 <0.001
1.64 (1.47-1.82) <0.001
Age
(Ref) 14 20.5 3318
16.3
15 45.4 7350
17.9
16 31.7 5141
22.1
17
2.4
384
28.4 <0.001
ns
Deprivation
(least deprived, Ref) 1 12.5 2022
14.4
quintile
2 15.1 2447
16.4
3 15.8 2555
17.9
4 18.7 3035
21.8
(most deprived) 5 37.9 6134
21.0 <0.001
ns
Smoking
(Ref) Never smoked 61.2 9699
4.9
<0.001
status
Tried but didn't like it 19.4 3082
22.6
5.10 (4.44-5.86) <0.001
Ex-smoker
5.1
803
50.7
17.94 (14.87-21.63) <0.001
Smoke when drinking
5.1
805
43.4
14.16 (11.62-17.26) <0.001
Regular light smoker
2.9
457
67.2
36.55 (28.64-46.64) <0.001
Regular heavy smoker
6.4 1012
75.8 <0.001 50.28 (40.97-61.71) <0.001
(Ref) No
59.4 9435
13.2
Parent/guardian
smokes
Yes
40.6 6454
27.4 <0.001
1.53 (1.37-1.70) <0.001
Drinking
(Ref) Non-drinker 31.7 5067
9.3
<0.001
status
Occasional moderate 13.2 2115
8.2
0.96 (0.77-1.19) 0.719
Regular moderate
1.1
175
13.7
0.91 (0.53-1.57) 0.744
Occasional, binge 38.0 6066
21.8
1.46 (1.26-1.69) <0.001
Regular, binge 15.9 2544
41.9 <0.001
1.89 (1.59-2.24) <0.001
a
b
Chi squared analysis; Hierarchichal backward conditional logistic regression including all variables
shown with school entered in the first block, sample n=15,400. AOR = adjusted odds ratio; CIs =
confidence intervals; Ref = reference category; ns = not significant.
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Table 2: Associations between e-cigarette involvement, demographics, and smoking
and drinking behaviours in regular smokers
Sample
Accessed e-cigarettes
distribution
%
n
%
Pa AOR (95%CIs)b
P
Gender
(Ref) Female 54.3 797
70.5
Male 45.7 672
76.2 0.015 1.36 (1.04-1.80) 0.027
Age
(Ref) 14 15.9 234
63.7
0.003
15 40.9 601
72.5
1.65 (1.12-2.41) 0.011
16 38.5 565
77.0
2.10 (1.42-3.11) <0.001
17
4.7
69
78.3 0.001 2.21 (0.95-5.13) 0.066
Deprivation
(least deprived; Ref) 1
7.4 109
71.6
quintile
2 10.7 157
71.3
3 15.8 232
76.3
4 22.0 323
73.1
(most deprived) 5 44.1 648
72.7 0.802
ns
Smoking
(Ref) Light smoker 31.1 457
67.2
status
Heavy smoker 68.9 1012
75.8 0.001 1.56 (1.19-2.06) 0.001
Smoked <age 13
(Ref) No 63.1 806
74.2
Yes 36.9 472
74.4 0.946
Parents/guardians
(Ref) No 31.7 456
66.9
smoke
Yes 68.3 983
75.8 <0.001 1.48 (1.12-1.96) 0.007
c
Conventional cigarette access methods
(Ref) No 73.0 1006
72.1
Get from parents
Yes
27.0 372
77.7 0.036
ns
(Ref) No 78.8 1086
74.2
Get from friends/
family under 18
Yes
21.2 292
71.2 0.304
ns
(Ref) No 62.4 860
71.3
Get from friends/
family over 18
Yes
37.6 518
77.4 0.012 1.37 (1.03-1.82) 0.028
(Ref) No 43.7 602
72.3
Buy from shops
Yes
56.3 776
74.6 0.326
ns
(Ref) No 79.8 1099
73.5
Buy from street
sellers etc*
Yes
20.2 279
73.8 0.915
ns
Drinking status
(Ref) non-drinker
7.3 105
79.0
Occasional moderate
3.0
44
65.9
Regular moderate
0.7
10
70.0
Occasional, binge 37.2 539
73.1
Regular, binge 51.8 749
72.8 0.535
ns
a
Chi squared analysis; bBackward conditional logistic regression including all variables shown. cStudents
were instructed to tick all that applied. AOR = adjusted odds ratio; CIs = confidence intervals; Ref =
reference category; ns = not significant.
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Table 3: Associations between e-cigarette involvement, demographics and drinking
behaviours in school children that have never smoked
Sample
Access e-cigarettes
distribution
%
n
%
Pa AOR (95%CIs)b
P
Gender
(Ref) Female
50.8 4931
3.4
Male
49.2 4768
6.4 <0.001 1.96 (1.59-2.42) <0.001
Age
(Ref) 14
23.1 2238
5.3
0.038
15
46.7 4532
4.5
0.72 (0.55-0.94)
0.011
16
28.4 2752
5.1
0.72 (0.53-0.98)
0.038
17
1.8
177
6.2
0.331 1.31 (0.63-2.75)
0.470
Deprivation
(least; Ref) 1
14.1 1367
3.9
ns
quintile
2
16.3 1579
3.8
3
15.8 1533
4.4
4
18.1 1753
5.4
(most) 5
35.7 3467
5.7
0.007
Parents/guardians
(Ref) No
67.1 6422
4.0
smoke
Yes
32.9 3143
6.5 <0.001 1.57 (1.28-1.93) <0.001
Alcohol use
(Ref) Non-drinker
43.6 4180
3.6
<0.001
Occasional moderate
17.5 1679
3.6
1.38 (1.01-1.90)
0.045
Regular moderate
1.1
110
1.8
0.57 (0.14-2.40)
0.446
Occasional, binge
30.4 2915
5.9
2.39 (1.87-3.06) <0.001
Regular, binge
7.3
704
11.5 <0.001 4.59 (3.34-6.29) <0.001
a
Chi squared analysis; bBackward conditional logistic regression including all variables shown.
AOR = adjusted odds ratio; CIs = confidence intervals; Ref = reference category; ns = not significant.
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Table 4: Associations between e-cigarette access and alcohol-related behaviours in
drinkers
Sample
Access e-cigarettes
distribution
%
n
%
Pa AOR (95%CIs)b
P
No (Ref) 21.0 2293
8.6
Binge drink
Yes 79.0 8630
27.8 <0.001 1.48 (1.20-1.82) <0.001
<weekly (Ref)
75.1 8310
18.3
Drinking frequency
>=weekly 24.9 2758
40.0 <0.001
(Ref) No 86.5 9604
20.3
Drink outside
Yes 13.5 1496
45.7 <0.001
c
Alcohol access methods
(Ref) No 92.7 9851
22.4
Buy in pubs and
clubs
Yes
7.3
780
41.5 <0.001
(Ref)
No
88.8
9436
20.6
Buy from off
licences/supermarkets
Yes 11.2 1195
49.2 <0.001 1.29 (1.08-1.55) 0.005
(Ref) No 42.9 4566
31.8
Parents/guardians
give/buy
Yes 57.1 6065
17.7 <0.001
Take from parents/
(Ref) No 93.9 9985
22.9
guardians without consent
Yes
6.1
646
37.0 <0.001
(Ref) No 88.9 9448
22.7
Friends/family under
18
Yes 11.1 1183
32.5 <0.001
(Ref) No 53.7 5710
20.8
Friends/family over
18
Yes 46.3 4921
27.2 <0.001 1.24 (1.09-1.40) 0.001
(Ref) No 89.9 9556
21.0
Get adults outside
shops to buy for me
Yes 10.1 1075
48.9 <0.001 1.28 (1.06-1.54) 0.010
(Ref) No 64.4 6934
15.8
I only drink alcohol to get drunk
Yes 35.6 3833
37.5 <0.001 1.27(1.11-1.45) 0.001
(Ref) No 83.1 9029
17.1
Been violent or in a fight when
drunk
Yes 16.9 1836
54.8 <0.001 1.78 (1.52-2.08) <0.001
a
b
Chi squared analysis; Backward conditional logistic regression: the variables gender, age, deprivation
quintile, smoking status and parent/guardian smoking were also included in the model; male gender, any
smoking experience and parental smoking were significantly associated with e-cigarette access. cStudents
were instructed to tick all that applied. AOR = adjusted odds ratio; CIs = confidence intervals; Ref =
reference category; ns = not significant.

23

Article: Hughes
Reviewer: Phillips
Review:
Title and Abstract
The title is an accurate and non-rhetorical descriptor of what the study does.
Unfortunately, it is the last place in the manuscript that such balance can be found. The
abstract includes inaccurate background, a political conclusion that in no way follows
from the study results, an inaccurate interpretation of the analysis that favors the politics
of the authors. The should be changed after the body of the paper is changed according to
what appears below.
The year the data was collected should be noted in the abstract.
The most notable feature of both the abstract and the discussion, as well as the
introduction, are the conclusions that in no way follow from the reported research. These
should all be removed. The research shows some completely unsurprising measures of ecigarette use, basically about what anyone would have guessed without seeing the data.
The authors then claim that this somehow supports (vague, unspecified) interventions to
prevent access to e-cigarettes. But even apart from the fact that the authors never analyze
the implications of their policy proposals (this paper contains no policy analysis, and thus
cannot be the basis for making any policy pronouncements) there is not even a link
between their study and the conclusions. They do not in any way show that the results
they observed represent a harm that needs to be solved, even apart from the fact that the
results confirm what we would have predicted even without them. They do not so much
as assert there is a harm to connect the dots between the statistics and the policy demands
(not that mere assertion would be sufficient – but they do not even do that!). The two are
wholly unrelated. Moreover, as discussed below, to the extent that these particular results
address the policies they propose, they actually make quite a good case that the policies
are likely to be harmful on net and/or useless.
Introduction
The introduction focuses on providing background for people who have never heard of ecigarettes and are unfamiliar with the politics surrounding them. Rather than writing for
that 1% of those who will read this paper, the authors should instead summarize the
results of the many similar cross-sectional studies that have come before. In doing this,
they should stick with the results, not the political conclusions drawn by previous
authors. The authors report a few results from some of the previous studies; but the
background that is relevant to this study is more such information, not overviews of ecigarettes.

Beyond that, there are numerous inaccuracies in the introduction, most of which would
be eliminated if the authors simply replace the introduction with one proper for this
paper. However, if they do not:
-“Designed to provide a comparable smoking experience to conventional cigarettes, ecigarettes are battery-powered nicotine delivery devices that provide doses of nicotine
through an aerosol, typically combined with flavouring and driven by a component such
as propylene glycol.” There are thousands of accurate terse descriptions of e-cigarettes
out there. If the authors wish to include such a sentence (though there is no reason to do
so, any more than there is a reason to explain what a cigarette or a school is), they should
find one of those. E-cigarettes are not smoking; not all e-cigarettes contain nicotine;
flavoring is basically universal; the PG does not “drive” it carries.
-“Unlike many nicotine replacement therapies, e-cigarettes are often marketed to smokers
as healthier alternatives to conventional tobacco products, rather than as aids to ending
nicotine dependence.” This is closer to the opposite of the truth than to the truth. In the
jurisdictions that are most frequently discussed, it is illegal to market e-cigarette as
healthier, and the fact that there are only rare enforcement actions (against tiny fringe
players) shows that such marketing is vanishingly rare. By contrast, NRT products are
increasingly approved to be marketed as long-term alternatives.
-“Proponents stress their harm reduction benefits in moving smokers away from the
damaging toxins in conventional tobacco products, and their potential in helping them
quit smoking altogether. However, opponents highlight their unknown quality, safety and
efficacy; their deleterious impact on the ‘no smoking’ health message; and their potential
to harm children, including as a possible gateway to cigarette smoking.” This bit is
reasonably balanced. I highlight it to point out that the authors should have run with these
points, characterizing the debate before just reporting their results and how their data
actually informs these points, rather than just using these as throwaway sentences.
-“growing consensus among health professionals that e-cigarettes are a less damaging
delivery mechanism for nicotine than conventional tobacco products” No, they are clearly
less harmful than cigarettes, but the other major category of tobacco products, smokeless
tobacco, has the same low risk (for all practical purposes, though actually the risk from
the convention tobacco products is probably even a bit lower). Sadly, it is not clear that
this consensus is growing, even though there is no scientific doubt. But that is irrelevant
since there is no reason bury the point it in terms of public opinion rather than just stating
that the lower risk is the clear truth.
-“a lack of regulation governing them in many countries means that an addictive drug can
be promoted to, and cheaply accessed by, children.” The balance did not last long. What
is the evidence that e-cigarettes are “addictive” (whatever that means)? (note: There is
none.) What constitutes promoting to children and what is the evidence that is
happening? E-cigarettes are not cheap compared to cigarettes, except in places with
extremely high and effectively-enforced taxes on cigarettes, which happen to mostly be
the same places where e-cigarette sales to minors are banned. This is just sloppy and

misleading rhetoric. It is notable that the authors describe the established scientific fact
(the comparative low risk of e-cigarettes) in terms of opinions, but present these
speculative and subjective points like these as if they were facts. This is not proper
scientific communication and both need to be reversed.
In reviewing previous studies, the authors correctly describe what was measured in the
French study as “tried” but inaccurately describe the USA and Korea studies in terms of
“use” even though they also only collected data on trying. This failure to distinguish
between trying (at least one puff ever) and using (which will be interpreted by readers as
meaning actual habitual use) is a common problem in this literature, and the authors
contribute to it in their study also (see below). The phrase “ever use” is just as bad, being
used to mean “ever tried at least one puff” but implying “is either a current or a former
user”. The exact nature of what question was being answered needs to be communicated.
This needs to be fixed in their introduction and throughout.
The authors begin describing their survey in the introduction, which should be done in
the methods. Embedded in that is “…them; with preventing child access to e-cigarettes
being a key focus of legislative approaches to e-cigarettes not only in the UK but
internationally.” This is out of place (even setting aside the grammar error). It is
legitimate to mention that this is, indeed, a focus. Indeed, that flat observation should just
replace the entire first paragraph of the introduction. But the authors’ political goals do
not belong embedded in the presentation of the methods.
Methods
The key question this study is based on, “have you ever tried or purchased e-cigarettes”,
is a terrible survey question. You should never ask a question on a survey such that, upon
getting the answer, you do not really know what it meant (did she try an e-cigarette or
purchase one?). Of course it is too late to fix that now, but it should be acknowledged in
the methods that the whole analysis is based on what is a badly written question. Indeed,
the question seems designed for political purposes, to allow the conflation of, say,
sneaking one puff from a parent’s e-cigarette with buying them. The saving grace here is
that it is difficult to imagine there are many subjects who purchased an e-cigarette but
never tried it, so a “yes” answer can be interpreted as a pretty good measure of “ever
tried”. Still, a better measure of ever tried would be to have just asked if someone had
ever tried.
The sampling method was very ad hoc. It was a convenience sample of an undefined
subset of the target population, based on some schools (whose characteristics are never
reported) volunteering to distribute the questionnaire and some unknown portion students
within them volunteering to complete it. This does not make the data useless, but it does
make it a very imprecise measure of whatever it is that is intended to be measured. As
such, all the results should be reported in terms of “percentages of the respondents” rather
than implying they represent some well-defined population. Claims of precision (test
statistics) should be similarly caveated. No conclusions should be drawn based on exact
details of the results. The authors seem to think that the statement, “the sample is not

intended to be representative of North West school children, but rather to provide a broad
sample of students from a range of community types” adequately communicates these
points. It does not. They need to explicitly note that this is a convenience sample with
unknown sampling properties in the methods, with some abbreviated form of that in the
abstract, and change their descriptions of the results appropriately.
If the sample were actually representative, the authors should have told us more about the
excluded responses (did those who did not answer the gender, e-cigarette, or SES
questions look different from average based on what they did answer? what were the
criteria for excluding “unrealistic answers”?). But given that this is a convenience sample
in the first place, it would be acceptable for the authors to instead note that there is no
point in doing that, given that the sampling properties of all respondents are not known,
so there is little point worry about the properties of those who were excluded.
“Analysis was undertaken in SPSS (v18) using chi squared and logistic regression to
control for confounding when…” This is an absurd claim that suggests the authors do not
understand what controlling for confounding even means. The authors make no attempt
to effectively measure what would be confounding in their analysis. Indeed, they could
not because the data is so paltry. This turns out to be less of a problem than it might be
because the authors (to their credit) do not interpret the results as causal. But that means
there is no confounding! Confounding is a property of causal claims. What the authors
are apparently trying to say is that they conducted multivariate analyses to see what
variables were independent predictors of others, after accounting for the predictive
effects of other variables.
The smoking status categories are disastrous, neither all-encompassing nor mutually
exclusive. Someone could have tried a cigarette, liked it (and thus not be in the “didn’t
like it” category), but never have become a smoker and thereby not be in any category.
Someone could be an irregular smoker (but does not fit the “only smokes when he
drinks” category), which also puts him in none of the categories. Someone could have
tried a cigarette, not liked it, but then still became a regular smoker. Someone who
smokes only when drinking could still be a regular smoker if he is a regular drinker too.
The authors fail to report what questions were actually asked (which they should do), so
it is difficult to know which of these problems are unsalvageable due to the original
survey asking bad questions and which the authors contributed by using bad categories.
To the extent it is the former, it should be explicitly acknowledged. If it is the latter it
should, of course, be fixed. Either way, the actual questions asked should be reported.
At the very least, the latter of the noted problems can be partially fixed by checking how
often the “only smokes while drinking” category overlaps with one of the regular
smoking categories and reporting this. If there is no overlap, that is fine, but it should be
reported; if there is overlap, the “while drinking” category should be considered
orthogonal to the others, not part of the same list.
The alcohol questions and the use of them appears to be more defensible. However, it is
not clear how the subjects were asked to define “five or more alcoholic drinks” for

purposes of the binge drinking question. How this was defined in the questionnaire
should be reported. If it was not defined, answers to this question too are rather useless.
A question about parental e-cigarette use would have been far more interesting to parse
against the subjects trying an e-cigarette than the questions about parental smoking. It
should be noted that this data was not collected.
The description of what statistical analyses were done is totally inadequate. Some details
about that appear below. Statistics were misused in many ways and places (some details
below) that would result in this earning a failing grade as a second-semester homework
exercise.
Results
“…with access being higher in males than in females and increasing with age and
deprivation (Table 1)” This is out-and-out wrong. There is barely an apparent trend with
“deprivation” in the results from the table. The age gradient is basically flat for ages 1416, with all of the increase in age being a much higher rate for 17-year-olds. Presumably
the authors do not understand that the “test for trend” statistic they were using is not a
very severe test, and apparently do not understand that a technical statistical trend
(detectable in this massive dataset, but probably indicative of little, especially given the
sampling problems) does not constitute a phenomenon of worldly importance. The
pattern {14, 16, 18, 22, 21} (their actual numbers) may technically have a trend, but it
would be properly described as “basically flat” or merely “slightly lower at the front end,
but then flat”.
What is far worse is that in the table the authors indicate that when they ran the
multivariate version of the analysis, even these misrepresented trends apparently
disappeared. I say “apparently” because they authors do not report the results (as they do
for other variables in that regression) but merely report “not significant”. This is
something one might expect to see in a paper from 1980 or in a psychology journal, but is
completely unacceptable for 21st century epidemiology. This error is repeated in the
other tables. No one doing even remotely modern epidemiology should think that “not
significant” constitutes a valid reporting of a result. The numbers must be reported.
The trend tests for smoking status and drinking status are completely inappropriate. The
lists of statuses does not constitute a natural ordered list, let alone at all resembling an xaxis with linear magnitude (which presumably the – unreported! – test that the authors
used assumes). They should be removed. In the multivariate analysis, the authors
apparently tested each category against the “never” category, which at least is technically
correct to do, though not necessarily interesting. (Again, “apparently” because the authors
do not report their methods. This should be corrected.)
In the discussion about Table 2 (looking only at regular smokers), all of the differences
reported in the prose are relatively trivial (who cares whether, in this convenience
sample, a particular characteristic increased smokers’ having tried e-cigarettes from 72%

to 78%??) and are all visible right there in the table so the paragraph is just a waste of
text. Once again, the supposed age trend is not so much a trend; 14-year-olds are just
substantially lower than the others. Once again, drinking statuses are treated as if they
constituted an x-axis. Once again, “ns” is reported as if it were a proper epidemiologic
measure.
Table 3 (looking at only never smokers) and the discussion of it has all the same
problems noted about the previous two tables. Also: “Multivariate analysis also found
reduced odds of e-cigarette access in 15 and 16 year olds compared with 14 year olds.”
Does that seriously not give the authors pause about the usefulness of their statistics?
“Ever tried” is a condition that can only increase with age. Yes, theoretically there could
be a huge cohort effect here that swamps that, but that seems rather unlikely. In any case,
the authors should just avoid highlighting this utterly trivial difference – we are talking
about 5.3% vs 4.5% and 5.1%, in a convenience sample, which is appropriately described
as “basically the same”.
Table 4 (limited to drinkers) has most of the same problems as the previous tables (and
this time the “ns” was even omitted – the results they did not like were just left blank). It
is notable that the authors here seem to realize that regularity-of-drinking and everbinging status are orthogonal, and they analyze them separately, whereas they cross them
and treat them as an ordered list in the previous tables; the former is correct and the latter
should be corrected. The results from this table show that every measure of greater
drinking intensity is associated with a higher prevalence of e-cigarette trying. Every
method of acquiring alcohol other than having it given by parents is also. This is what the
discussion of the table should say. The prose that just repeats the results that are patent in
the table is just a waste of text and it actually distracts from this important overall result
rather than ever communicating it.
The results of the model analyzing types of drinks that is mentioned in the prose should
appear in a table rather than just being summarized in the prose.
Discussion
As bad as the survey itself, the reporting of the methods, and the reporting of the results
are, the discussion is even worse. The discussion is far too long, something that can be
solved by deleting the bits of it that are completely inappropriate.
“A key feature of such regulation is preventing child access to e-cigarettes. Thus,
understanding the extent of e-cigarette access by young people and the characteristics of
those that access them will be crucial in informing prevention and control strategies.”
That is a non sequitur. The only way those thoughts are related is if the authors are saying
something like “if trying of e-cigarettes among minors is minimal, then we do not need to
pursue such regulations.” A study of how minors got e-cigarettes might inform the point,
but knowing their (completely unsurprising) other characteristics is irrelevant.

“Such rapid penetration into teenage culture of what is essentially a new drug use option
is without precedent.” This is an absurd claim at many levels. What is “essentially a new
drug use option”? Tobacco products exist, after all, and nicotine inhalers have been
around a while. Indeed, what are “new” and “rapid”? The products had been on the
market for more than half a decade when the survey was conducted. Once the claim was
defined, it would undoubtedly turn out to be false.
“While these figures are far higher than those for e-cigarette use by adolescent smokers
reported in previous studies (e.g. France, 33.4%,[8] Korea, 36.6%[9]), this will in part
reflect the different age ranges and broader question asked in our study.” No. Their
question is no broader for any practical purposes; do the authors really think there are a
lot of people buying e-cigarettes who have never even tried them? It is, in effect, the
exact same question that is always asked. “However, it is also likely to indicate the rapid
expansion in promotion[10] and reducing price[20] of e-cigarettes that means they are
widely visible and easily available to teenagers with an interest in smoking.” No, no, no.
There is no time trend available from any of these studies, and it is completely
disingenuous for the authors to attribute anything to speculative causes for a time trend
they do not actually measure. The data from some other surveys is as recent as this one.
As should be obvious to anyone, these studies look at different populations, so we would
expect differences. It is particularly worth noting that the prevalence of e-cigarettes in the
UK for tobacco harm reduction exceeds that of any other country, so we would expect
that among teenagers too. The authors should note this as the most obvious explanation
for the differences, not some completely fabricated claims about marketing.
“In adults, e-cigarettes are typically used by smokers to help them reduce or quit tobacco
use and uptake levels among non-smokers are thought to be very low (typically
<1%).[21-24] Here, however, almost one in twenty (4.9%) teenagers who had never
smoked conventional cigarettes reported having accessed e-cigarettes.” Here begins the
political spinning of the results to portray them as showing basically the diametric
opposite of what they really show. Those two sentences imply that the latter suggests ecigarettes are not primarily being used for harm reduction by minors also. But to the
extent that the poor data can address that question, it strongly suggests the exact opposite.
Five percent of the non-smoking subjects had tried an e-cigarette compared to 70% of
smokers. The former number is low compared to the portion trying cigarettes, alcohol,
cannabis, and quite possibly (in this demographic) hard drugs and unprotected sex too.
As has been extensively noted elsewhere, and as is common knowledge, teenagers
experiment with things, whereas adults are relatively set in their ways. Since it is a safe
bet that most of that 5% were not regular users, there is nothing to see here.
What we do see from the data, however, and that the authors pointedly fail to note in their
discussion, is that (a) e-cigarette use was overwhelming concentrated among those who
could be using it for harm reduction and (b) for every measure of risky or rule-breaking
behavior they had, there was an association with increased e-cigarette use. Point (a)
supports the claim that e-cigarettes play the same role for teenagers that they do for
adults. Even if they are not intentionally being used for harm reduction and in attempts to
quit (though they might be – the survey ostentatiously fails to ask the useful questions on

that point), they are serving that purpose via partial substitution and familiarize the
subjects with a low-risk alternative that they might more easily switch to if they later
concluded smoking was unwise. Point (b) suggests that e-cigarette trying (and thus
presumably use) is part of a constellation of behaviors, most of which are far riskier and
more harmful than e-cigarette use. To the extent that these behaviors are substitutes (and
there is certainly no reason to believe they are complements, though they might have no
interdependence) that is also harm reducing.
Moreover, those points run flatly contrary to the authors’ conclusions about
implementing restrictions. If e-cigarettes’ role in the lives of teenagers is primarily for
tobacco harm reduction, and incidentally reducing harm in other cases, as this data tends
to support, then it might be harmful to restrict access. Since e-cigarette use is
concentrated among teenagers who are already regularly illicitly smoking and drinking,
as the data clearly shows, then it is not clear why they expect imposing the same status
restrictions on e-cigarettes would matter. (Indeed, they acknowledge this in their
discussion even as they ignore its implication: “teenagers who access e-cigarettes are
already familiar with strategies to bypass age legislation on restricted products.”) This is
not to say that restrictions are not a good idea; that is a much larger question that requires
analyzing points far beyond the present study. The point is that to the extent the present
study provides input for the debate, it tends to argue that restrictions are possibly harmful
and largely pointless.
Since the authors’ obvious political preferences suggest that they will refuse to draw
these obvious conclusions from their results, they should instead just eliminate the
political discussion. It is inappropriate as it appears anyway, since it is full of unstated
and unanalyzed premises (e.g., that there is some viable restriction that will actually
reduce ease of access). The results of the study should just be reported as what they are
(after the extensive corrections noted above), without the authors misinforming the reader
about how to interpret them.
“In fact, although ex-smokers had greater odds of e-cigarette access than never smokers,
never smokers accounted for a much larger proportion of the sample (61.2% v 5.1% for
ex-smokers) and therefore a larger proportion of those reporting e-cigarette access
(15.8%) than ex-smokers (13.6%).” A tiny portion of a large majority is more than a large
portion of a small minority. I trust no reader of this journal does not know that. But what
is the authors’ point? The reader is left with some suspicion that the point is to sow
misleading political rhetoric, given that the fact that the much greater 35% of the ecigarette trialers who are current smokers is pointedly omitted from this passage. This
rhetoric needs to be brought in line with what the study actually showed.
“Among never-smokers, odds of having accessing e-cigarettes were greater in 14 year
olds than in those aged 15 or 16 years. This likely reflects the fact that many young
people who are inclined towards smoking will have already tried cigarettes by the age of
15.” This is nonsense. As noted above, this statistic reflects a trivial difference that the
authors should not have even mentioned. But when they mention it this way, they wrap
that non-result in a purely speculative conclusion that is premised on a claim that is not

actually true. They continue, “For individuals who have never used a substance, however,
accessing that substance is a first step to initiating use.” This manages to be both
tautological and wrong at the same time. It is a very uninteresting observation that you
have to get hold of something before you try it. But since the data reported here is about
having tried something (again, no one who has bought an e-cigarette has not tried one,
while many have tried them without buying one), this statement also has nothing to do
with what is being measured.
“Further, for conventional tobacco products, perceived ease of accessibility has been
found to increase adolescents’ risk of smoking uptake.” This is a good example of the
unsupported innuendo that the discussion is based on. The authors are trying to imply that
there are restrictions that past a cost-benefit test that would reduce ease of accessibility.
Are they perhaps thinking of the same restrictions as on the very cigarettes that they show
are widely used by their subjects?
“In the UK, as in many other countries, today’s adolescents have grown up with a strong
‘smoking kills’ message… [several tangential sentences skipped] … the marketing of ecigarettes as a healthy alternative may proffer a viable new method for them to
experience the nicotine ‘hit’ without the perceived harmful impacts of tobacco.” The
implication here is that this is not true. But it clearly is – e-cigarette use is a way to get
nicotine with the harmful impacts (real and perceived) of smoking (not “tobacco”, a broad
category which includes products that are minimally harmful). Someone might think that
this is still a bad thing, but if the authors want to say that, then they should come out and
say it, not hide it in innuendo. Then, after having said it, they should delete the sentence
because their personal opinions about whether it is bad have no place in a research report.
The innuendo continues with “For other products, health claims have been found to
produce a ‘halo effect’ that not only encourages purchasing, but also reduces consumers’
information-seeking (e.g. food and nutritional information[27]).” The authors are clearly
seeking to imply that realizing the truth about e-cigarettes will cause people to forget the
truth about smoking. If the authors want to claim that, they should come out and claim it,
not hide it in innuendo. Then they should delete the sentence because it is an absurd and
baseless claim.
“Specifically for teenagers, glamorisation of e-cigarettes in advertising, celebrity
endorsement and the range of attractive designs and flavourings available are likely to be
furthering their appeal.[3]” There is no evidence to support this claim anywhere. The
cited reference is a political broadside by an anti-ecig advocacy group, which obviously
is inappropriate for supporting a scientific claim.
“…it is likely that flavourings make e-cigarettes an attractive option to teenagers who
would otherwise be put off conventional cigarettes by their taste.” This is pure
speculation that is in no way related to the research being presented.
The authors finally get around to discussing their actual results, rather than their political
opinions and flights of speculation. They note the association with alcohol consumption

and then claim, “These findings suggest that teenagers that access e-cigarettes are those
that are most vulnerable to other forms of substance use and risk-taking behaviours, and
that e-cigarettes are rapidly being added to at-risk teenagers’ substance using repertoires.”
The first observation is correct, though phrased in a needlessly inflammatory manner
(inanimate objects someone might seek are not like lions picking out the vulnerable
wildebeest). The second is quite possibly false: e-cigarettes might be a substitute for other
behaviors rather than an addition. The authors have no basis for making their claim. Also
note the misuse of “at-risk” when they mean “high risk”. While this term is used as a
misleading substitute for “high risk” in some popular rhetoric, the scientific definition –
which obviously should be used in a scientific journal – is “anyone who is capable of
having the outcome”, which in this case is everyone.
“The high prevalence of e-cigarette access amongst teenagers in our study…” Many
would not agree that it was high. “…highlights the urgent need for age restrictions on the
promotion and sale of e-cigarettes.” This is a complete non sequitur. Even if the
prevalence of ever having tried an e-cigarette were “high”, it would not follow that age
restrictions on sales were “needed” let alone “urgent”. Drawing that conclusion would,
among other things, require showing that there was some harm being caused, rather than
the behavior just offending the sensibilities of these authors. Then a further analysis of
whether such restrictions would work (and some indication of what “age restrictions on
the promotion” would even mean!) would be required. These are far beyond the scope of
this research report. All of these claims should be removed.
“With such restrictions increasingly being introduced, understanding how teenagers that
access e-cigarettes are able to access other age-restricted products (i.e. cigarettes and
alcohol) will support enforcement work.” Yes, that is undoubtedly true, though learning
how they get e-cigarettes would be rather more useful. In any case, this (which continues
for the rest of the paragraph) is entirely a tangent that is unrelated to the study at hand and
should be removed.
The authors again return to discussing their actual results, discussing the data about
parents. They finally acknowledge that it would have been useful to have information
about parents’ e-cigarette use. They note that parents’ e-cigarettes provide a convenient
opportunity for curious teenagers to try a few puffs without seeming to recognize the
implications of this for their data (that ever trying an e-cigarette often just means having
tried a few puffs, not using). These points should be incorporated elsewhere. The
description of e-cigarettes entirely in terms of “cartridges” suggests that the authors know
woefully little about e-cigarettes.
“The involvement of parents along with schools in work [sic] to address e-cigarette use in
children is likely to be particularly important as their lack of smoke and odour means
that, unlike conventional cigarettes, they can easily be used in bedrooms or on school
property without detection.” This normative statement is irrelevant to the research being
reported, and is based on unstated premises, and should be removed. Also, it is just silly:
Are they saying that parents and schools do not have an important role regarding cigarette
use because you can smell them?

In their throw-away “limitations” paragraph, the authors ramble about the terrible eitheror question that was the core of their analysis without ever pointing out that it was a
terrible question, but that it could be salvaged based on the assumption that buying
always means trying. Instead, they comically understate that, the only basis for salvaging
their analysis with, “it seems reasonable to assume that many teenagers who are
motivated to purchase an e-cigarette would also be interested in trying it.” Were it not for
the absurd claims throughout the discussion section, the reader might think that were a
joke.
The “limitations” paragraph continues with the tangential “…results from this survey
justify a greater focus on e-cigarettes in the next iteration of the survey, including
questions on frequency of e-cigarette use and age of initiation.” Whether or not one
thinks that the next iteration should include more questions, there is nothing apparent in
the reported results that particularly supports that claim. Indeed, one might say that we
learned all we need to know: E-cigarette use in teenagers is concentrated among smokers,
and among the few non-smokers who have tried e-cigarettes, most have no apparent
barriers to acquiring and consuming alcohol.
“Finally, school participation was voluntary and compliance data were not collected from
students, thus selection bias cannot be ruled out….” Seriously? Cannot be ruled out? The
sampling was so non-systematic that it cannot be said to be representative of any defined
population. It does not make sense to even talk about selection bias in a context of what
was basically a convenience sample. The results apply only to the survey population and
cannot be generalized to any worldly population.
“Thus, findings [sic] appear more consistent with teenagers viewing e-cigarettes as a
recreational substance rather than a smoking cessation tool.” This is flatly false. There is
nothing in the data that allows saying anything about how teenagers “view” e-cigarettes.
The fact that a tiny portion of nonsmokers tried them (there is no data on whether they
did anything more) obviously does not support the claim, as the authors imply. The fact
that drinkers were more likely to use e-cigarettes does not mean they are not being used
by that subpopulation for harm reduction. But the fact that the use is concentrated among
current smokers does strongly suggest that substitution for cigarettes is an important
motivation. (Also, an intention of complete cessation of smoking is not needed for harm
reduction to be taking place.)
“In particular, findings [sic] highlight the urgent need for controls on e-cigarette sales to
children.” This conclusion in no way follows from the research. The final sentence that
follows is even more of a completely speculative non sequitur that is unrelated to the
research: “The longer such controls are delayed, the greater the number of children likely
to want to access e-cigarettes illicitly once a ban on sales to children is imposed.”
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Review (BC):
The authors describe the results of survey, given to 14-17 year olds in North West
England, assessing the respondents’ smoking and drinking behaviors, access to ecigarettes, methods for obtaining alcohol and cigarettes, as well as other demographic
data. The key findings noted by the authors are that a “substantial” number of teenagers,
including those that do not smoke, are accessing e-cigarettes and a strong association
between e-cigarette access and binge drinking. The authors further conclude there is an
“urgent need” for controls on the promotion and sale of e-cigarettes to children.
The inherent problem with this study, a problem that runs through all analysis,
conclusions, and calls for policy making, is the weakness of the authors’ dependent
variable: access to e-cigarettes. The dichotomous variable is a response to a single
question: Have you ever bought or tried electronic cigarettes? Although the answer to
this question is interesting, as a means for gauging teenagers general interest in ecigarettes, it explains nothing about teenage use of e-cigarettes. Unfortunately, the
authors treat this variable as a proxy for use throughout the manuscript. Without more
definitive data on current e-cigarette use (e.g., daily, only when drinking) very little
meaning can be attached to this “ever use” measure, especially when it is used to
correlate with other measures (e.g., smoking). The weakness of this measure pervades
all subsequent arguments and conclusions. The authors state that approximately 20% of
respondents who tried or bought an e-cigarette was “substantial,” but offer no argument
why that level of trialing is worrisome or problematic. Indeed, they cannot make such an
argument because nothing is known about how this trialing influenced other behaviors.
We simply have no idea how many teenagers tried e-cigarettes, and like tobacco
cigarettes, didn’t like it. Moreover, we have no idea how many became regular users,
perhaps switched to smoking cigarettes, or otherwise became nicotine dependent. The
authors offer no evidence, other support, or argument that e-cigarette trialing represents
some inevitable, harmful end point. Their best argument seems to be: “For individuals
who have never used a substance, however, accessing that substance is a first step to
initiating use.”
The other major finding outlined by the authors is the strong association of accessing ecigarettes and binge drinking. This isn’t novel or unexpected. Those who prefer
particular psychoactive substances (like alcohol) quite naturally gravitate toward other
psychoactive substances (like nicotine). The authors suggest that this finding means ecigarettes are “rapidly being added to at-risk teenagers’ substance using repertoires.”
Missing from this discussion is the well-established low risk profile of e-cigarette use.
That e-cigarettes have been added to their substance use “repertoire” it represents a less
risky behavior, because their e-cigarette use is likely replacing some of their conventional
cigarette use. The authors further assert that because those who engage in risky
behaviors like binge drinking and smoking are likely to view e-cigarettes as a recreational
substance and not a smoking cessation tool. This is a rather banal assertion given that

90+% of all nicotine is used for recreation. There is no explanation for why the majority
of teenagers should be thinking of e-cigarettes as a clinical tool.
However, there is a finding in Table 1 that suggests at least some of these teenagers may
conceptualize e-cigarettes as a cessation tool. Over 50% of the ex-smokers in this study
had used an e-cigarette. But without knowing more about these ex-smokers (level of use
before quitting, current use of e-cigarettes, endorsement of e-cigarettes as helpful in
quitting) it is impossible to tell.
The authors report that smoking prevalence for 11-15 year olds has dropped from 49% in
1996, to 23% in 2012. Yet the smoking prevalence of this sample (smoke while drinking
+ regular light smoking + regular heavy smoker) is 14.4%. This represents a significant
drop from 2012. The authors should speculate on this drop. Assuming teenage interest
in experimenting with nicotine remains fairly stable, this might reflect that information
campaigns about the dangers of smoking targeted toward youth are getting through and
teenagers are gravitating to the safer alternative of e-cigarettes. In this sense, a rise in ecigarette trialing (along with a drop in smoking rates) is a positive thing in terms of
public health.
The authors conclude their paper with a call for controls and age restrictions on ecigarette sales to minors. This is a policy inevitability supported by both industry and
public health. This study offers no new data, or substantive argumentation in support of
this inevitable policy, nor could it. The data presented here does not supersede or
augment the justification for restricting e-cigarettes from underage use.
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Reviewer's report:
Overall, I think this is a valuable and timely done study that address an important
topic and examine an overly vulnerable age group that is being consistently
targeted by the tobacco industry The authors of this study have done a great job
in conducting this research.
Here are my comments intended for discretionary revisions
• You have used the Tobacco Survey that covers schools in North West England.
Is this representative for other teens in the rest of the country? How would it
compare to South of England. I think the authors should discuss this issue.
• The authors stated that student for whom no marker of deprivation was
available were excluded from analyses (n=1,253 cases). How would this will
affect the internal validity of the study? Dose those 1,253 participant may have
different characteristics than those selected? (The issue of selection bias). I
believe this should be discussed as well.
• The authors stated that Hierarchical logistic regression was used to account for
clustering of students within schools, with the exception of analysis of regular
smokers (Logistic regression was used) However, logistic regression was also
used in the model for the association between access to e-cigarettes and alcohol
drinking behavior in non-smokers. What was the justification for that? How could
dependency between observations from the same school would can affect the
result?
• One of the interesting finding the this study find is that almost quarter of
teenagers that had accessed e-cigarettes had also tried smoking conventional
cigarettes but not liked them. The authors provided the explanation that ‘’it is
likely that flavorings make e-cigarettes an attractive option to teenagers who
would otherwise be put off conventional cigarettes by their taste’’. I believe that
there is a room for alternative explanation, since we can’t establish the temporal
relation, it’s also possible that teenagers have tried conventional cigarettes first
and probably didn't like the taste, then tried e-cigarettes, but perhaps, once they
get hooked on nicotine they will initiate smoking again. Therefore, the reader
should know that e-cigarettes would not be considered as a path away from
cigarettes.
• What are the possibilities of information bias? Is it possible that the rates of

access to e-cigarettes are even higher than what was reported, in case there was
a social desirability bias in completing the survey?
Level of interest:An article of importance in its field
Quality of written English:Acceptable
Statistical review:Yes, and I have assessed the statistics in my report.
Declaration of competing interests:
I declare that I have to conflict of interests

Reviewer's report
Title:Associations between e-cigarette access and smoking and drinking
behaviours in teenagers
Version:2Date:18 February 2015
Reviewer:Grace Kong
Reviewer's report:
This is a very well-written paper assessing e-cigarette use rates and its
associations with alcohol use, cigarette smoking and parental smoking among
adolescents using a large cross-sectional survey in North West England. This
study is highly significant because it adds to the literature documenting youth
e-cigarette use rates globally and it can inform the regulation of e-cigarettes (i.e.,
policies surrounding decreasing youth e-cigarette access/rates).
Minor essential revisions
1.Can the authors define “ex-smokers?” Was ex-smoking defined as smoking
cigarettes previously but have now quit or was it based on the endorsement of
lifetime use but denying current use? If it’s the latter the authors may consider
renaming ex-smoking to experimental smoking.
2. Please consider including the sample sizes in the title of the tables.
3. The analyses section is missing the description of the results presented in
tables 2- 4
4. The authors discuss that the rate of light smokers having tried an e-cigarette is
67%, which is a rate higher than those observed in France (33%) and South
Korea (37%). I would like to point out that a survey study conducted in Fall 2013
in the USA also found that close to 60% of those who had tried e-cigarettes have
also tried cigarettes (Krishnan-Sarin et al., 2014, NTR). Krishan-Sarin et al.’s
study along with the current study’s findings, conducted around similar times
confirms that the co-use of rates may be rising.
Level of interest:An exceptional article
Quality of written English:Acceptable
Statistical review:Yes, and I have assessed the statistics in my report.
Declaration of competing interests:
I declare that I have no competing interests below.
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Dear Dr Kristjansson
Thank you for the opportunity to revised our article. We are delighted with the
positive reviews we received from the referees and are very grateful for their
considered comments and suggestions for improving the article. We have
detailed below how we have addressed each comment and have marked our
changes to the article in red font.
We hope these revisions meet with your approval and please do not hesitate to
contact us if you require any further changes.
Yours sincerely
Karen Hughes
Referee 1
Overall, I think this is a valuable and timely done study that address an
important topic and examine an overly vulnerable age group that is being
consistently targeted by the tobacco industry The authors of this study have
done a great job in conducting this research. Here are my comments intended for
discretionary revisions
• You have used the Tobacco Survey that covers schools in North West England.
Is this representative for other teens in the rest of the country? How would it
compare to South of England. I think the authors should discuss this issue.
We have raised this issue in the limitation section of the discussion:
“Finally, while little data are available on the regional distribution of e-cigarette
use among either children or adults in England, prevalence of tobacco smoking
tends to be higher in the North than in the South.[32] Thus findings should not be
considered representative of all 14-17 year olds in England or the North West
region.”
• The authors stated that student for whom no marker of deprivation was
available were excluded from analyses (n=1,253 cases). How would this will
affect the internal validity of the study? Dose those 1,253 participant may have
different characteristics than those selected? (The issue of selection bias). I
believe this should be discussed as well.
We have also added this issue into the limitations section:
“Students that could not be assigned to a deprivation quintile were excluded from
analysis and therefore represent additional potential bias in the final sample.”
• The authors stated that Hierarchical logistic regression was used to account for
clustering of students within schools, with the exception of analysis of regular

smokers (Logistic regression was used) However, logistic regression was also
used in the model for the association between access to e-cigarettes and alcohol
drinking behavior in non-smokers. What was the justification for that? How
could dependency between observations from the same school would can affect
the result?
We thank the reviewer for picking this up – the analysis does actually use
hierarchical logistic regression but this was not identified in the footnote so we
have now corrected this.
• One of the interesting finding the this study find is that almost quarter of
teenagers that had accessed e-cigarettes had also tried smoking conventional
cigarettes but not liked them. The authors provided the explanation that ‘’it is
likely that flavorings make e-cigarettes an attractive option to teenagers who
would otherwise be put off conventional cigarettes by their taste’’. I believe that
there is a room for alternative explanation, since we can’t establish the temporal
relation, it’s also possible that teenagers have tried conventional cigarettes first
and probably didn't like the taste, then tried e-cigarettes, but perhaps, once they
get hooked on nicotine they will initiate smoking again. Therefore, the reader
should know that e-cigarettes would not be considered as a path away from
cigarettes.
We agree with the reviewer that this may be a pathway through which ecigarettes attract young people to tobacco products. However, we have
specifically avoided discussion on the gateway potential of e-cigarettes as our
study was not intended to answer these questions but rather to examine child ecigarette access as a public health issue in its own right. While we have not
incorporated any further discussion on this issue into the article, however, we
feel that our wording in this section (“Although we cannot determine whether this
experience occurred before or after accessing e-cigarettes….”) indicates to readers
that both pathways are possible.
• What are the possibilities of information bias? Is it possible that the rates of
access to e-cigarettes are even higher than what was reported, in case there was
a social desirability bias in completing the survey?
Yes, this effect could work in both directions to either increase or reduce
reporting of e-cigarette access and we have now included this issue in the
limitations section of the discussion.
“Equally, as with all surveys of self-reported social behaviours, students’ may have
under or over reported e-cigarette access, smoking and drinking behaviours due to
factors including social desirability, poor recall or lack of knowledge.”
Referee 2
This is a very well-written paper assessing e-cigarette use rates and its
associations with alcohol use, cigarette smoking and parental smoking among

adolescents using a large cross-sectional survey in North West England. This
study is highly significant because it adds to the literature documenting youth ecigarette use rates globally and it can inform the regulation of e-cigarettes (i.e.,
policies surrounding decreasing youth e-cigarette access/rates).
Minor essential revisions
1.Can the authors define “ex-smokers?” Was ex-smoking defined as smoking
cigarettes previously but have now quit or was it based on the endorsement of
lifetime use but denying current use? If it’s the latter the authors may consider
renaming ex-smoking to experimental smoking.
Ex-smokers were identified through the response ‘I used to smoke but have
given up’ and this is now reported in the methods section:
“Ex-smokers were identified through the option ‘I used to smoke but have given
up’.”
2. Please consider including the sample sizes in the title of the tables.
We have now included the sample sizes for the multivariate analyses in the
footnotes to the tables. The sample sizes for bivariate analyses are already
provided.
3. The analyses section is missing the description of the results presented in
tables 2- 4
We think this may be a mistake – the findings in tables 2 to 4 are already
described in the results section, lines 194 to 222.
4. The authors discuss that the rate of light smokers having tried an e-cigarette is
67%, which is a rate higher than those observed in France (33%) and South
Korea (37%). I would like to point out that a survey study conducted in Fall 2013
in the USA also found that close to 60% of those who had tried e-cigarettes have
also tried cigarettes (Krishnan-Sarin et al., 2014, NTR). Krishan-Sarin et al.’s
study along with the current study’s findings, conducted around similar times
confirms that the co-use of rates may be rising.
We thank the reviewer for highlighting this study and have now included
reference to it in our discussion:
“However, findings are consistent with other recent studies reporting high levels of
e-cigarette access among tobacco smokers (e.g. USA[20])…”

