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Abstract

Introduction: E-cigarettes (ECs) may benefit smokers with mental health conditions who are more 
likely to smoke, and smoke more heavily, than those without mental health conditions. This could 
be undermined if harm misperceptions in this group are high as is the case in the general popula-
tion. This study aimed to assess EC harm perceptions relative to cigarettes as a function of mental 
health status and a variety of characteristics.
Methods: Data were collected from 6531 current smokers in 2016/2017 in household surveys of 
representative samples of adults. The associations of mental health status (self-reported mental 
health condition and past year treatment), smoking and EC use characteristics, and characteristics 
relating to use of potential information sources with harm perceptions of ECs relative to cigar-
ettes (measured by correct response “less harmful” vs. wrong responses “more harmful,” “equally 
harmful,” “don’t know”) were analyzed with logistic regression.
Results: A similar proportion of smokers without mental health conditions (61.5%, 95% CI 60.1–
62.9) and with mental health conditions (both with [61.3%, 95% confidence interval [CI] 58.7–63.8] 
and without past year treatment [61.5%, 95% CI 58.1–64.7]) held inaccurate EC harm perceptions 
(all P > 0.05). Being female, nonwhite, aged 25–34 compared with 16–24, from lower social grades 
(C2, D, and E), not having post-16 qualifications, no EC experience, a daily smoker, unmotivated 
to quit <1 month, non-internet user and non-broadsheet reader were all associated with more in-
accurate harm perceptions (all p < .05).
Conclusions: The majority of smokers in England have inaccurate harm perceptions of ECs re-
gardless of mental health status.
Implications: This study is the first to use a nationally representative sample in order to inves-
tigate whether smokers with and without mental health conditions differ with regard to harm 
perceptions of ECs. Findings show that the majority of smokers in England hold inaccurate harm 
perceptions of ECs, and this does not differ as a function of mental health status. A number of char-
acteristics associated with disadvantaged groups were significantly associated with inaccurate 
harm perceptions. These findings highlight the need to improve awareness and understanding 
among disadvantaged groups regarding the relative harms of ECs compared with tobacco.
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Background

Smoking is one of the leading causes of preventable death and 
disability worldwide, resulting in an estimated 7 million pre-
mature deaths and 170.9 million disability-adjusted life-years 
lost each year.1 Smoking prevalence in the general population in 
England has declined steadily since the 1970s and in 2017 was 
estimated to be 14.9%2; however, latest data indicate prevalence 
remains around 50% higher among individuals with any mental 
health condition in the United Kingdom.3 Promisingly, figures 
show that smoking prevalence may be reducing in this popula-
tion in industrialized countries such as England, although still 
remains substantially higher compared with the general popula-
tion; falling from 44.6% in 1993 to 34.1% in 2014 in people with 
mental health conditions, compared with 29.1% to 19.6% within 
the same period for those without mental health conditions.3 
Specifically, the available data suggest that the highest smoking 
prevalence is among people with illicit drug dependence and sub-
stance abuse (69%),4 followed by individuals with first-episode 
psychosis (59%),5,6 and individuals taking anxiolytics (41.6%) 
and antidepressants (33.8%).5 Notably, smoking prevalence can 
reach up to 70% among hospitalized mental health patients.5 
However, smokers with mental health conditions are just as mo-
tivated to quit as smokers without mental health conditions,3,7 
although those with mental health conditions experience greater 
dependence on smoking and long-term quit rates among this 
group are lower.3,8,9 The National Institute of Clinical and Health 
Excellence (NICE) have recognized that an additional approach 
to tobacco control is needed, and called for a tobacco harm re-
duction approach to be encouraged for those who are unwilling 
or unable to quit smoking completely which could, therefore, help 
with smokers with mental health conditions.10

E-cigarettes (ECs) are noncombustible, non-tobacco based prod-
ucts that mirror some behavioral aspects of smoking (eg, hand to 
mouth action)11 and appear to support smoking cessation in the 
general population of smokers.12–16 ECs have become the most 
popular smoking cessation aid among smokers in England,17 and 
may be able to reduce the smoking burden in the population of 
smokers with mental health conditions.18 A limited number of small 
randomized controlled trials (RCTs) and prospective studies have 
indicated that ECs increase the chances of smoking cessation among 
smokers with mental health conditions.19–21 However, it is important 
to note that a number of factors are likely to influence the success 
of ECs in this regard, including nicotine strength used,22 product 
type,23 and financial cost24; the latter may be particularly relevant for 
smokers from disadvantaged groups.24

However, smokers are only likely to convert to ECs if they be-
lieve they are less harmful than conventional cigarettes, meaning 
those who hold inaccurate harm perceptions may miss out on a 
potentially effective aid to help them quit smoking. Among a co-
hort of smokers and ex-smokers, one longitudinal study found that 
accurately perceiving ECs as less harmful than smoking predicted 
subsequent EC use among never users, suggesting accurate harm 
perceptions are important for EC initiation and subsequent use.25 
In countries such as the United Kingdom and United States, mis-
perceptions regarding the harms of ECs are common among the 
general population, and studies indicate this is getting worse.26–29 
In addition, healthcare professionals, including those working in 
mental healthcare, hold many misconceptions regarding the po-
tential harms of ECs.30,31 This is in spite of a consensus among 

prominent health organizations that ECs are significantly less 
harmful than cigarettes.32–34

Research from the United States has reported mixed findings with 
regard to how ECs are perceived among smokers and ex-smokers 
with mental health conditions. Some studies have reported that 
people with mental health conditions endorse positive beliefs re-
garding EC; both that they are less harmful than cigarettes35,36 and 
that they are helpful for smoking reduction or cessation.37,38 Another 
study found that smokers with mental health conditions were more 
likely to perceive both ECs and cigarettes as beneficial for weight 
control and for use when socializing in groups, compared with 
smokers without mental health conditions, although no differences 
were found with regard to negative physical health expectancies.39 
Conversely, one study found smokers with current severe psycho-
logical distress reported greater perceived absolute risk of ECs and 
cigarettes, and were less likely to report ECs as being less harmful 
than cigarettes compared with smokers without severe psychological 
distress.40

It is currently unknown how ECs are perceived by smokers with 
mental health conditions in England and whether harm perceptions 
are similar, better or worse than for smokers without mental health 
conditions. This study, therefore, primarily aimed to compare harm 
perceptions of ECs relative to cigarettes between current smokers 
with no mental health condition, with an ever mental health condi-
tion but no past year treatment, and an ever mental health condition 
with past year treatment. A  secondary aim was to explore associ-
ations of relative harm perceptions with demographic characteris-
tics, smoking, and EC use characteristics. In addition, associations 
of relative harm perceptions with characteristics relating to use of 
potential information sources were explored, including internet use 
and newspaper readership.

Methods

Design and Participants
Data came from the Smoking Toolkit Study, an ongoing re-
search program that involves monthly cross-sectional household 
computer-assisted interviews of ~1700 adults (aged 16+) in England 
using a form of random location sampling. Computer-assisted sur-
veys are completed face-to-face and facilitated by trained inter-
viewers from the market research company Ipsos MORI. Further 
details on the design of the Smoking Toolkit Study can be found 
elsewhere.41

For the present study, we used aggregated data from respondents 
to the survey in the period from January 2016 (the first wave to as-
sess mental health conditions and treatment) to December 2017 (the 
last wave for which mental health data were available), who smoked 
any tobacco product at the time of the survey.

Measures
Outcome Variable (Harm Perception)
To assess harm perceptions of EC, participants were asked 
“Compared with regular cigarettes, do you think e-cigarettes and 
other vaping devices are more harmful, less harmful, or equally 
harmful to health?” Responses included (1) less harmful than regular 
cigarettes, (2) equally harmful, (3) more harmful than regular cig-
arettes, and (4) don’t know. This was recoded as a binary variable 
with two levels: less harmful than regular cigarettes (the accurate 
response) versus all other response options (the inaccurate response).

D
ow

nloaded from
 https://academ

ic.oup.com
/ntr/advance-article-abstract/doi/10.1093/ntr/ntaa020/5714358 by guest on 03 M

arch 2020



3Nicotine & Tobacco Research, 2020, Vol. XX, No. XX

Explanatory Variable (Mental Health)
Mental health was assessed by asking respondents, “Since the age of 
16, which of the following, if any, has a doctor or health professional 
ever told you that you had.” Respondents were able to select (1) 
depression, (2) anxiety, (3) obsessive-compulsive disorder, (4) panic 
disorder/phobia, (5) post-traumatic stress disorder, (6) psychosis, (7) 
personality disorder, (8) attention deficit hyperactivity disorder, (9) 
eating disorder, (10) alcohol misuse/dependency, (11) drug use/de-
pendency, and (12) problem gambling. Respondents who indicated 
not having ever been diagnosed with any of these conditions by a 
healthcare professional were classified as never having a mental 
health condition. Participants who indicated having at least one of 
these diagnoses were further asked “In the last 12 months, which 
of the following conditions, if any, have you had any treatment or 
taken any prescribed medication for?.” Options were filtered based 
on respondents’ answers (1 through 12)  to the previous question. 
Those who indicated no treatment were classified as ever having had 
a mental health condition, and those who indicated having received 
treatment for any mental health condition in the past year were clas-
sified as having a recent mental health condition. Respondents who 
did not answer either question, or those who selected the options 
“don’t know” and/or “prefer not to say” to either question were 
excluded from data analysis. Therefore, three categories of mental 
health status were used: (1) No mental health condition, (2) Ever 
mental health condition but no past year treatment, and (3) Ever 
mental health condition with past year treatment.

Covariates
Socio-Demographics
Demographic variables included sex (male/female), age (16–24, 
25–34, 35–44, 45–54, 55–64, 65+ years), ethnic origin (white/
nonwhite), social grade (A, B, C1/ C2, D, and E), post-16 educa-
tion (no/yes) and residential region (North East, North West, and 
Yorkshire and the Humber collapsed as “north,” East Midlands, 
West Midlands and east of England collapsed as “central,” and 
London, South East and South West collapsed as “south”).

Smoking Characteristics, EC Characteristics, and Exposure to 
Media Channels
Additional variables included smoking frequency (daily/non-daily), 
high motivation to quit within the next month (yes/no), concurrent 
use of ECs (yes/no), and regular exposure to EC use by others (yes/
no). Internet use (never/daily or less/more than daily) and regular 
readership of broadsheet (yes/no), mid-market (yes/no) and tabloid 
newspapers (yes/no) were also included in the model due to the in-
creasingly high prevalence of news coverage regarding EC harms in 
these outlets.32,42 Broadsheet newspapers are classified as less sensa-
tionalist than tabloids, while mid-market newspapers as considered 
to be an intermediate.

Analysis
The analysis plan was pre-registered on Open Science Framework 
(https://osf.io/zjrf5/). Data were analyzed using IBM SPSS version 24. 
We used Pearson’s chi-square analyses to compare descriptive char-
acteristics between smokers in the three groups (no mental health 
condition, mental health condition with no past year treatment, and 
mental health condition with past year treatment). The relationship 
between the explanatory variable (mental health status) and out-
come variable (harm perceptions of ECs relative to cigarettes) was 

analyzed using multivariable logistic regression while adjusting for 
covariates.

In the case of a nonsignificant association between the explana-
tory and outcome variable, Bayes factors (BF) were calculated using 
an online calculator (www.lifesci.sussex.ac.uk/home/Zoltan_Dienes/
inference/Bayes.htm). A  BF of ≥ 3 may be interpreted as substan-
tial evidence for the alternative hypothesis (harm perceptions of ECs 
relative to regular cigarettes are worse among smokers with mental 
health conditions compared with smokers without mental health 
conditions), a BF of ≤ 1/3 may be interpreted as evidence for the 
null hypothesis (harm perceptions of ECs relative to regular cigar-
ettes do not differ between smokers with and without mental health 
conditions), and a BF between 1/3 and 3 would suggest that the data 
are insensitive to detect an effect.43,44 Based on the mixed findings re-
ported in the literature and our hypothesis, we decided to explore a 
range of expected effect sizes expressed in odds ratios, including 1.1 
(small), 1.5 (medium), and 2 (large) effects of worse harm percep-
tions in those with mental health conditions (with and without past 
year treatment) versus those without.

In a sensitivity analysis, “don’t know” responses to the outcome 
measure were excluded to determine whether the results were influ-
enced by the proportion of smokers who didn’t know whether ECs 
were more or less harmful than cigarettes.

Results

A total of 40 831 people were surveyed between January 2016 and 
December 2017, of whom 7116 were current smokers of any to-
bacco product. Of these smokers, 6531 (91.8%) smokers provided 
complete data on all variables and were included in both the un-
adjusted and adjusted regression models (see Supplementary Table 
1 for differences in characteristics between included and excluded 
samples). Descriptive data are presented as weighted, and un-
weighted data was used in the logistical regression models.

In total, 67.4% (95% CI 66.2–68.5) of the sample included in 
the analyses reported never having a mental health condition since 
the age of 16 years old, 12.4% (95% CI 11.6–13.2) reported having 
ever had a mental health condition without past year treatment, and 
20.2% (95% CI 19.3–21.2) reported having a mental health condi-
tion and past year treatment. There were significant differences be-
tween groups with regard to age, sex, ethnicity, social grade, region 
of residence, post-16 education, EC use, exposure to others’ EC use, 
daily smoking status, motivation to quit in the next month, internet 
use and mid-market newspaper readership (sample characteristics 
are summarized in Table 1).

A high proportion of smokers without any mental health condi-
tion held inaccurate harm perceptions (61.5%, 95% CI 60.1–62.9) 
and this proportion was similarly high for smokers who reported 
ever experiencing a mental health condition with (61.3%, 95% CI 
58.7–63.8, OR 0.99, 95% CI 0.82–1.18) and without past year treat-
ment (61.5%, 95% CI 58.1–64.7, OR 1.02, 95% CI 0.90–1.16). 
There were no significant group differences even after adjustment 
(Table 2). Being female, nonwhite, aged 25–34 (relative to age group 
16–24), in lower social grade groups (C2, D, and E), not having post-
16 qualifications, no experience of EC use, being a daily smoker, not 
being motivated to quit in the next month, not using the internet 
and not reading broadsheet newspapers were associated with more 
inaccurate harm perceptions (Table 2).

BF indicated that data were insensitive to rule out small 
(BF = 0.93) or medium-sized effects (BF = 0.43) but did provide 
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substantial evidence for the null hypothesis for there being no large 
(OR 2.0) differences in harm perceptions between those without 
and with a mental health conditions without past year treatment 
(BF  =  0.26). BF indicated that data were insensitive to rule out 

small (BF  =  1.01), medium (BF  =  0.61) and large-sized effects 
(BF = 0.4) for there being differences in harm perceptions between 
those without and with a mental health conditions with past year 
treatment.

Table 1. Sociodemographic Characteristics of Sample by Mental Health Status

No mental 
health condition 

(n = 4420)

Ever mental health condition  
without past year  

treatment (n = 797)

Ever mental health condition  
with past year  

treatment (n = 1314) pa

Demographic characteristics
 Age, % (n) <.001
  16–24 17.8 (802) 19.5 (157) 19.4 (264)  
  25–34 21.6 (813) 24 (165) 22.2 (268)  
  35–44 16.6 (645) 18 (127) 21.6 (251)  
  45–54 17.8 (719) 16.6 (128) 21.4 (276)  
  55–64 12.7 (645) 13.8 (130) 10.6 (176)  
  65+ 13.4 (796) 8.1 (90) 4.8 (79)  
 Sex, % (n) <.001
  Men 57.9 (2526) 49.8 (389) 38.8 (514)  
  Women 42.1 (1894) 50.2 (408) 61.2 (800)  
 Ethnicity, %(n) <.001
  White 89.2 (3908) 92.9 (739) 93.2 (1218)  
  Non-white 10.8 (512) 7.1 (58) 6.8 (96)  
 Social grade, % (n) <.001
  A, B, C1 41.2 (1981) 41.7 (362) 32.7 (463)  
  C2, D, E 58.8 (2439) 58.3 (435) 67.3 (851)  
 Region of residence, % (n) <.001
  North 39.8 (1366) 34.4 (288) 36.5 (506)  
  Central 29.2 (1288) 27.5 (218) 28.7 (369)  
  South 41 (1766) 38 (291) 34.8 (439)  
 Education level (post-16), % (n) <.001
  No 42.5 (1945) 36.8 (305) 45.7 (604)  
  Yes 57.5 (2475) 63.2 (492) 54.3 (710)  
Smoking and EC characteristics
 Own EC use, % (n) <.001
  No 82.4 (3654) 77.6 (618) 76.1 (1002)  
  Yes 17.6 (766) 22.4 (179) 23.9 (312)  
 Exposure to others’ EC use, % (n)    <.01
  No 73.3 (3301) 67.7 (555) 70.3 (943)  
  Yes 26.7 (1119) 32.3 (242) 29.7 (371)  
 Daily smoker <.01
  No 15.5 (700) 15 (125) 12 (166)  
  Yes 84.5 (3720) 85 (672) 88 (1148)  
 Motivation to quit smoking <1 month, % (n) <.01
  No 93.1 (4114) 93.5 (746) 90.7 (1189)  
  Yes 6.9 (306) 6.5 (51) 9.3 (125)  
Resource use characteristics
 Internet use, % (n) <.02
  Never 10.8 (573) 9.3 (89) 11.1 (165)  
  Daily or less 17.9 (812) 15.2 (127) 14.7 (200)  
  More than daily 71.3 (3035) 75.5 (581) 74.1 (949)  
 Newspaper readership
  Tabloid reader, % (n) .071
   No 87.9 (3989) 90.4 (756) 89.1 (1216)  
   Yes 12.1 (550) 9.6 (80) 10.9 (148)  
  Mid-market reader, % (n) <.001
   No 90.3 (3973) 91.4 (730) 93.8 (1227)  
   Yes 9.7 (447) 8.6 (67) 6.2 (87)  
  Broadsheet reader, % (n) .126
   No 90.8 (3862) 91.9 (717) 92.5 (1168)  
   Yes 9.2 (558) 8.1 (80) 7.5 (146)  

EC = E-cigarette.
a%s are weighted. Ns are unweighted.
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Finally, a sensitivity analysis that excluded “don’t know” re-
sponses (adjusted n = 810) to the outcome variable (harm percep-
tion) produced similar results to those of the adjusted regression 

model with regard to mental health. Specifically, a similar propor-
tion of smokers without mental health conditions (56.2%; 95% CI 
54.6–57.7) and with mental health conditions (both with [56.5%; 
95% CI 53.7–59.3] and without past year treatment [56.9%; 95% 
CI 53.3–60.4]) held inaccurate EC harm perceptions (all p > .05).

Discussion

To our knowledge, this is the first study to use nationally represen-
tative data to explore smokers’ harm perceptions of ECs relative 
to cigarettes as a function of mental health status in England. The 
findings show that harm perceptions of ECs relative to regular cig-
arettes among current smokers in England are generally inaccurate. 
Specifically, the majority (61.4%) of smokers have inaccurate harm 
perceptions of ECs relative to cigarettes. There was no evidence of 
an association between mental health status and harm perceptions 
of ECs; that is, having ever had a mental health condition since the 
age of 16, and receiving past year treatment for a mental health con-
dition, were not associated with smokers’ harm perceptions of ECs 
relative to cigarettes. This finding persisted following adjustment for 
potential confounders.

It is well-established that perceptions regarding harms of ECs 
relative to cigarettes are generally inaccurate among past year 
smokers in the United Kingdom; one study reported that harm 
perceptions of ECs worsened between 2012 (33.4%) and 2014 
(39.6%),25 and a recent study using UK nationally representative 
data from an online survey in September 2017 reported 42.7% 
had inaccurate harm perceptions of ECs.29 Among current smokers, 
Wilson et al. (2019) reported that 45.4% had inaccurate harm per-
ceptions of ECs. According to findings from the present study, 61.4% 
of current smokers had inaccurate harm perceptions regarding ECs, 
demonstrating that harm perceptions among smokers in England 
may be worsening over time. Given that accurate harm perceptions 
of ECs have been associated with subsequent use,25 it is feasible that 
this may deter smokers in England from trying ECs as an alternative 
to smoking.

We found that harm perceptions of ECs relative to cigarettes did 
not differ as a function of mental health status. This suggests that 
smokers with and without mental health conditions in the present 
study may be exposed to similar negative influences, or alternatively 
are not exposed to accurate resources and messages; particularly 
as a similarly large proportion of smokers in all groups held in-
accurate harm perceptions. Indeed, similarities in negative expectan-
cies (including physical and future health concerns) among smokers 
with and without mental health conditions has been reported in a 
US study by Miller et al.39 However, Miller et al.39 found smokers 
had fewer health concerns regarding ECs in comparison with cig-
arettes. Moreover, our findings contradict those from one US study 
which found smokers with severe psychological distress had greater 
absolute risk perceptions of ECs and cigarettes, and were less likely 
to believe that ECs are less harmful than cigarettes compared with 
smokers without severe psychological distress.40 Conversely, an-
other study reported that a majority of current and ex-smokers with 
mental health conditions agreed that ECs are less harmful than cig-
arettes.36 However, it is important to note that the methodologies of 
these aforementioned studies differ from the present study as they 
used data from non-representative US samples. Moreover, differ-
ences exist with regard to the inclusion of covariates and measures 
used to categorize mental health status, which may partially account 
for the differences found.

Table 2. Associations Between Variables and Inaccurate 
E-cigarette (EC) Harm Perceptions Adjusting for Covariates

% (n) Inaccurate  
responsesa

Adjusted OR  
(95% CI) p

Mental health status
 No diagnosis 61.5 (2727) Ref  
 Ever diagnosis without  

past year treatment
61.3 (485) 1.03 (0.90–1.19) .64

 Ever diagnosis with  
past year treatment

61.5 (804) 1.07 (0.88–1.29) .51

Age
 16–24 59.1 (713) Ref  
 25–34 65 (817) 1.28 (1.08–1.52) <.01
 35–44 60.3 (624) 1.04 (0.87–1.24) .69
 45–54 59.8 (672) 0.95 (0.80–1.14) .57
 55–64 58.3 (557) 0.83 (0.69–1.01) .06
 65+ 66.4 (633) 0.99 (0.80–1.22) .89
Gender
 Men 57.4 (1971) Ref  
 Women 66 (2045) 1.46 (1.31–1.63) <.001
Ethnicity
 White 61 (3576) Ref  
 Non-white 65.4 (440) 1.36 (1.13–1.63) .001
Social grade
 A, B, C1 53.8 (1539) Ref  
 C2, D, E 66.4 (2477) 1.35 (1.20–1.51) <.001
Residential region
 North 58.6 (1282) Ref  
 Central 63.4 (1192) 1.11 (0.97–1.27) .12
 South 62.2 (1542) 1.08 (0.95–1.23) .23
Education level (post-16)
 No 66 (1900) Ref  
 Yes 58 (2116) 0.87 (0.77–0.97) <.02
Own EC use
 No 67.4 (3552) Ref  
 Yes 36.9 (464) 0.30 (0.26–0.35) <.001
Exposure to others’ EC use
 No 64 (3071) Ref  
 Yes 55.7 (945) 0.90 (0.80–1.02) .09
Daily smoker
 No 52.9 (526) Ref  
 Yes 62.9 (3490) 1.30 (1.12–1.50) .001
Motivation to quit <1 month
 No 62.1 (3760) Ref  
 Yes 52.7 (256) 0.79 (0.64–0.96) <.02
Internet use 
 Never 72.8 (605) Ref  
 Daily or less 63.7 (718) 0.73 (0.59–0.90) <.01
 More than daily 59.2 (2693) 0.66 (0.54–0.80) <.001
Tabloid reader
 No 61 (3501) Ref  
 Yes 64.5 (515) 1.10 (0.93–1.30) .27
Mid-market reader
 No 61.5 (3652) Ref  
 Yes 60.9 (364) 1.00 (0.83–1.20) .96
Broadsheet reader
 No 62.6 (3739) Ref  
 Yes 48.7 (277) 0.68 (0.57–0.82) <.001

a%s are weighted. Ns, odds ratios (ORs), and 95% confidence intervals (CIs) 
are unweighted.
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Additional findings of the present study include the significant 
association between EC use and correctly believing ECs are less 
harmful than cigarettes, which confirms findings from previous 
studies.25,28,29 Moreover, being motivated to quit in the next month 
and smoking less than daily were also associated with accurately 
perceiving ECs as less harmful than cigarettes, which is what may be 
expected as these smokers are more likely to be receiving smoking 
cessation/harm reduction advice and be preparing for a quit attempt. 
We found that being from non-white ethnicity, lower Socioeconomic 
status, and not having higher-level (post-16) qualifications were sig-
nificantly associated with more inaccurate harm perceptions of ECs, 
which has been reported elsewhere45 and may be due to low-level 
awareness of ECs in these groups.46 Finally, this study found that 
smokers who use the internet at least daily were more likely to iden-
tify ECs as safer alternatives to cigarettes, as were smokers who were 
regular readers of broadsheet newspapers. These are novel findings 
and may imply that access to certain resources may improve or im-
pair smokers’ harm perceptions regarding ECs. This is in agreement 
with research showing that exposure to negative EC news headlines 
increased beliefs about EC harms compared with exposure to posi-
tive headlines.47

A strength of this study is that it is the first to provide insight 
into smokers’ harm perceptions of ECs in relation to mental health 
status in England. Moreover, data were drawn from a nationally rep-
resentative sample of current smokers in England, although this also 
means findings may not be generalizable to the rest of the UK, as 
well as other countries or clinical populations. Indeed, the Smoking 
Toolkit Study is a household survey, and the sample drawn from the 
community and so would not necessarily include those with more 
severe illnesses where smoking prevalence is higher (ie, inpatient 
facilities).48 Similarly, there was not enough data to compare harm 
perceptions between mental health conditions, which is a major 
limitation of the present study as the mental health population is 
heterogenous. Moreover, as data are cross-sectional, conclusions 
cannot be made regarding causality. In addition, due to the nature of 
Smoking Toolkit Study, mental health status was self-reported, and 
so this increases the risk for potential bias. Finally, the data from the 
present study only captured harm perceptions held among smokers 
between January 2016 and December 2017. Changes in harm per-
ceptions regarding ECs among the British population have been re-
ported over past years, and are likely to continue changing following 
the emergence of new research, public health guidance and recom-
mendations, and media coverage.25,29,49 Therefore, findings should be 
interpreted in the time context in which they were collected.

To conclude, inaccurate harm perceptions of ECs relative to cig-
arettes remain disproportionately high among smokers with and 
without mental health conditions in England but do not differ as a 
function of mental health status. Future research should continue to 
monitor harm perceptions regarding ECs among smokers, as well 
as explore how to efficiently disseminate public health messages in-
ferred from the growing body of scientific evidence supporting ECs 
as being substantially less harmful than cigarettes. This is particularly 
important for vulnerable populations such as smokers with mental 
health conditions who experience higher dependence on smoking 
and so may benefit more from ECs as a harm reduction tool.

Supplementary Material
A Contributorship Form detailing each author’s specific involvement with this 
content, as well as any supplementary data, are available online at https://
academic.oup.com/ntr.

Funding
This work was supported by a Cancer Research UK Fellowship awarded to LB 
(C52999/A19748). For data collection for the Smoking Toolkit Study, Cancer 
Research UK is the main contributor (C1417/A22962), but the Department of 
Health and Social Care, Pfizer, GlaxoSmithKline, and Johnson and Johnson 
have also all contributed funding.

Declaration of Interests
None declared.

Acknowledgments
We thank all survey participants.

References
 1. Peacock A, Leung J, Larney S, et al. Global statistics on alcohol, tobacco 

and illicit drug use: 2017 Status report. Addiction. 2018;113(10):1905–
1926. doi:10.1111/add.14234

 2. NHS Digital. Statistics on Smoking: England, 2018. 2018. www.
statisticsauthority.gov.uk/assessment/code-of-. Accessed May 13, 2019.

 3. Richardson S, McNeill A, Brose LS. Smoking and quitting behaviours by 
mental health conditions in Great Britain (1993–2014). Addict Behav. 
2019;90:14–19. doi:10.1016/J.ADDBEH.2018.10.011

 4. McManus  S, Meltzer  H, Champion  J. Cigarette Smoking and Mental 
Health in England: Data from the Adult Psychiatric Morbidity Survey 
2007. London, UK: National Centre for Social Research; 2010.

 5. Royal College of Physicians, Royal College of Psychiatrists. Smoking and 
Mental Health. London, UK: RCP; 2013. https://www.rcplondon.ac.uk/
projects/outputs/smoking-and-mental-health. Accessed June 13, 2019.

 6. Myles N, Newall HD, Curtis J, Nielssen O, Shiers D, Large M. Tobacco use 
before, at, and after first-episode psychosis: a systematic meta-analysis. J 
Clin Psychiatry. 2012;73(4):468–475.

 7. Siru R, Hulse GK, Tait RJ. Assessing motivation to quit smoking in people 
with mental illness: a review. Addiction. 2009;104(5):719–733.

 8. Glasheen  C, Hedden  SL, Forman-Hoffman  VL, Colpe  LJ. Cigarette 
smoking behaviors among adults with serious mental illness in a nation-
ally representative sample. Ann Epidemiol. 2014;24(10):776–780.

 9. McClave  AK, McKnight-Eily  LR, Davis  SP, Dube  SR. Smoking charac-
teristics of adults with selected lifetime mental illnesses: results from the 
2007 national health interview survey. Am J Public Health. 2010;100(12) 
2464–2472. doi:10.2105/AJPH.2009.188136

 10. National Institute of Health and Care Excellence (NICE). Tobacco: harm-
reduction approaches to smoking. NICE Public Heal Guid. 2013;1–103. 
http://guidance.nice.org.uk/PH45.

 11. ASH. Use of E-Cigarettes (Vapourisers) among Adults in Great Britain. 
2017. http://ash.org.uk/download/use-of-e-cigarettes-among-adults-in- 
great-britain-2017/. Accessed August 1, 2019.

 12. Hartmann-Boyce  J, McRobbie H, Bullen C, Begh R, Stead LF, Hajek P. 
Electronic cigarettes for smoking cessation. Cochrane Database Syst Rev. 
2016;9:CD010216.

 13. Hajek P, Phillips-Waller A, Przulj D, et al. A randomized trial of E-cigarettes 
versus nicotine-replacement therapy. N Engl J Med. doi:10.1056/
NEJMoa1808779

 14. McNeill A, Brose L, Calder R, Bauld L, Robson D. Vaping in England: 
An Evidence Update February 2019. A Report Commissioned by Public 
Health England. London, UK; 2019.

 15. Beard E, West R, Michie S, Brown J. Association between electronic cig-
arette use and changes in quit attempts, success of quit attempts, use of 
smoking cessation pharmacotherapy, and use of stop smoking services in 
England: time series analysis of population trends. BMJ. 2016;354:i4645.

 16. Jackson S, Kotz D, West R, Brown J. Moderators of real‐world effective-
ness of smoking cessation aids: a population study. Addiction. 2019;114 
(9):1627–1638. doi:10.1111/add.14656.

D
ow

nloaded from
 https://academ

ic.oup.com
/ntr/advance-article-abstract/doi/10.1093/ntr/ntaa020/5714358 by guest on 03 M

arch 2020

https://academic.oup.com/ntr
https://academic.oup.com/ntr
https://doi.org/10.1111/add.14234
http://www.statisticsauthority.gov.uk/assessment/code-of
http://www.statisticsauthority.gov.uk/assessment/code-of
https://doi.org/10.1016/J.ADDBEH.2018.10.011
https://www.rcplondon.ac.uk/projects/outputs/smoking-and-mental-health
https://www.rcplondon.ac.uk/projects/outputs/smoking-and-mental-health
https://doi.org/10.2105/AJPH.2009.188136
http://guidance.nice.org.uk/PH45
http://ash.org.uk/download/use-of-e-cigarettes-among-adults-in-great-britain-2017/
http://ash.org.uk/download/use-of-e-cigarettes-among-adults-in-great-britain-2017/
https://doi.org/10.1056/NEJMoa1808779
https://doi.org/10.1056/NEJMoa1808779
https://doi.org/10.1111/add.14656


7Nicotine & Tobacco Research, 2020, Vol. XX, No. XX

 17. West  R, Brown  J, Beard  E. Latest Statistics - Smoking in England. 2019.  
http://www.smokinginengland.info/latest-statistics/. Accessed August 1, 2019.

 18. Ratschen E. Electronic cigarettes in mental health settings - solving a con-
undrum? Psychiatr Bull (2014). 2014;38(5):226–229.

 19. Caponnetto P, Auditore R, Russo C, Cappello GC, Polosa R. Impact of an 
electronic cigarette on smoking reduction and cessation in schizophrenic 
smokers: a prospective 12-month pilot study. Int J Environ Res Public 
Health. 2013;10(2):446–461.

 20. O’Brien  B, Knight-West  O, Walker  N, Parag  V, Bullen  C. E-cigarettes 
versus NRT for smoking reduction or cessation in people with mental 
illness: secondary analysis of data from the ASCEND trial. Tob Induc Dis. 
2015;13(1):5.

 21. Hickling LM, Perez-Iglesias R, McNeill A, et al. Corrigendum to ‘A pre-post 
pilot study of electronic cigarettes to reduce smoking in people with severe 
mental illness’ [Psychological Medicine]. Psychol Med. 2019;49(3):528.

 22. Dawkins L, Cox S, Goniewicz M, et al. ‘Real-world’ compensatory behav-
iour with low nicotine concentration e-liquid: subjective effects and nicotine, 
acrolein and formaldehyde exposure. Addiction. 2018;113(10):1874–1882.

 23. Hajek  P, Przulj  D, Phillips  A, Anderson  R, McRobbie  H. Nicotine de-
livery to users from cigarettes and from different types of e-cigarettes. 
Psychopharmacology (Berl). 2017;234(5):773–779.

 24. Thirlway F. Nicotine addiction as a moral problem: barriers to e-cigarette 
use for smoking cessation in two working-class areas in Northern England. 
Soc Sci Med. 2019;238:112498.

 25. Brose LS, Brown J, Hitchman SC, McNeill A. Perceived relative harm of 
electronic cigarettes over time and impact on subsequent use. A survey with 
1-year and 2-year follow-ups. Drug Alcohol Depend. 2015;157:106–111.

 26. Huang  J, Feng  B, Weaver  SR, Pechacek  TF, Slovic  P, Eriksen  MP. 
Changing perceptions of harm of e-cigarette vs cigarette use among 
adults in 2 US National Surveys From 2012 to 2017. JAMA Netw Open. 
2019;2(3):e191047. doi:10.1001/jamanetworkopen.2019.1047

 27. Majeed  BA, Weaver  SR, Gregory  KR, et  al. Changing perceptions of 
harm of E-cigarettes among U.S.  adults, 2012–2015. Am J Prev Med. 
2017;52(3):331–338. doi:10.1016/j.amepre.2016.08.039

 28. East  K, Brose  LS, McNeill  A, Cheeseman  H, Arnott  D, Hitchman  SC. 
Harm perceptions of electronic cigarettes and nicotine: a nationally rep-
resentative cross-sectional survey of young people in Great Britain. Drug 
Alcohol Depend. 2018;192:257–263.

 29. Wilson S, Partos T, McNeill A, Brose LS. Harm perceptions of e-cigarettes and 
other nicotine products in a UK sample. Addiction. 2019;114(5):879–888.

 30. Smith CA, McNeill A, Kock L, Ahmed Z, Shahab L. Mental health profes-
sionals’ perceptions, judgements and decision-making practices regarding 
the use of electronic cigarettes as a tobacco harm reduction intervention in 
mental healthcare: a qualitative focus group study. Addict Behav Reports. 
2019;10. doi:10.1016/j.abrep.2019.100184

 31. Stepney  M, Aveyard  P, Begh  R. GPs’ and nurses’ perceptions of elec-
tronic cigarettes in England: a qualitative interview study. Br J Gen Pract. 
2019;69(678):e8–e14.

 32. McNeill A, Brose L, Calder R, Bauld L, Robson D. Evidence Review of 
E-Cigarettes and Heated Tobacco Products. A Report Commissioned by 
Public Health England. London, UK: Public Health England; 2018.

 33. The National Academies of Sciences. Public Health Consequences of 
E-Cigarettes (Stratton  K, Kwan  LY, Eaton  DL, eds.). Washington, DC: 
National Academies Press; 2018. doi:10.17226/24952

 34. Royal College of Physicians. Nicotine without Smoke Tobacco Harm 
Reduction. London, UK: RCP; 2016.

 35. Hefner K, Rosenheck R, Merrel J, Coffman M, Valentine G, Sofuoglu M. 
E-cigarette use in veterans seeking mental health and/or substance use 
services. J Dual Diagn. 2016;12(2):109–117.

 36. Baltz GM, Lach HW. Perceptions, knowledge, and use of electronic cig-
arettes: a survey of mental health patients. Issues Ment Health Nurs. 
2019;40(10):887–894.

 37. Peters  EN, Harrell  PT, Hendricks  PS, O’Grady  KE, Pickworth  WB, 
Vocci FJ. Electronic cigarettes in adults in outpatient substance use treat-
ment: awareness, perceptions, use, and reasons for use. Am J Addict. 
2015;24(3):233–239. doi:10.1111/ajad.12206

 38. Stein MD, Caviness CM, Grimone K, Audet D, Borges A, Anderson BJ. 
E-cigarette knowledge, attitudes, and use in opioid dependent smokers. J 
Subst Abuse Treat. 2015;52:73–77.

 39. Miller  ME, Tidey  JW, Rohsenow  DJ, Higgins  ST. Electronic cigarette 
expectancies in smokers with psychological distress. Tob Regul Sci. 
2017;3(1):108–114.

 40. Yang  B, Spears  CA, Popova  L. Psychological distress and responses to 
comparative risk messages about electronic and combusted cigarettes. 
Addict Behav. 2019;91:141–148.

 41. Fidler JA, Shahab L, West O, et al. ‘The smoking toolkit study’: a national 
study of smoking and smoking cessation in England. BMC Public Health. 
2011;11:479.

 42. Rooke C, Amos A. News media representations of electronic cigarettes: 
an analysis of newspaper coverage in the UK and Scotland. Tob Control. 
2014;23(6):507–512.

 43. Dienes Z. Using Bayes to get the most out of non-significant results. Front 
Psychol. 2014;5:781.

 44. West R. Using Bayesian analysis for hypothesis testing in addiction science. 
Addiction. 2016;111(1):3–4. doi:10.1111/add.13053

 45. Harlow AF, Stokes A, Brooks DR. Socioeconomic and racial/ethnic dif-
ferences in e-cigarette uptake among cigarette smokers: longitudinal ana-
lysis of the population assessment of tobacco and health (PATH) study. 
Nicotine Tob Res. 2019;21(10):1385–1393. doi:10.1093/ntr/nty141

 46. Hartwell G, Thomas S, Egan M, Gilmore A, Petticrew M. E-cigarettes and 
equity: a systematic review of differences in awareness and use between 
sociodemographic groups. Tob Control. 2017;26(e2):e85–e91.

 47. Tan ASL, Lee CJ, Nagler RH, Bigman CA. To vape or not to vape? Effects 
of exposure to conflicting news headlines on beliefs about harms and 
benefits of electronic cigarette use: results from a randomized controlled 
experiment. Prev Med. 2017;105:97–103.

 48. Harker K, Cheeseman H. The Stolen Years: The Mental Health and Smoking 
Action Report. London, UK: Action on Smoking and Health; 2016.

 49. Action on Smoking and Health. Use of E-Cigarettes Among Adults in 
Great Britain 2018. 2018. http://ash.org.uk/information-and-resources/
fact-sheets/use-of-e-cigarettes-among-adults-in-great-britain-2018/. 
Accessed January 19, 2019.

D
ow

nloaded from
 https://academ

ic.oup.com
/ntr/advance-article-abstract/doi/10.1093/ntr/ntaa020/5714358 by guest on 03 M

arch 2020

http://www.smokinginengland.info/latest-statistics/
https://doi.org/10.1001/jamanetworkopen.2019.1047
https://doi.org/10.1016/j.amepre.2016.08.039
https://doi.org/10.1016/j.abrep.2019.100184
https://doi.org/10.17226/24952
https://doi.org/10.1111/ajad.12206
https://doi.org/10.1111/add.13053
https://doi.org/10.1093/ntr/nty141
http://ash.org.uk/information-and-resources/fact-sheets/use-of-e-cigarettes-among-adults-in-great-britain-2018/
http://ash.org.uk/information-and-resources/fact-sheets/use-of-e-cigarettes-among-adults-in-great-britain-2018/

