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Abstract

Background Rates of diseases and death from tobacco smoking are substantially higher among those with a mental
health condition (MHC). Vaping can help some people quit smoking, but little is known about vaping among people
with MHCs or psychological distress. We assessed the prevalence and characteristics (heaviness, product type) of
smoking and/or vaping among those with and without a history of single or multiple MHC diagnoses and with no,
moderate or serious psychological distress.

Methods Data from 27,437 adults in Great Britain surveyed between 2020 and 2022. Multinomial regressions ana-
lysed associations between smoking, vaping and dual use prevalence, smoking/vaping characteristics and (a) history
of a single or multiple MHC and (b) moderate or serious psychological distress, adjusted for age, gender, and socio-
economic status.

Results Compared with people who had never smoked, those who currently smoked were more likely to report
a history of a single (12.5% vs 15.0%, AOR=1.62, 95% Cl=1.46-1.81, p<.001) or multiple MHCs (12.8% vs 29.3%,
AOR=2.51,95% Cl=2.28-2.75, p<.001).

Compared with non-vapers, current vapers were more likely to report a history of a single (13.5% vs 15.5%, AOR=1.28,
95% Cl=1.11-1.48, p<.001) or multiple MHCs (15.5% vs 33.4%, AOR=1.66, 95% Cl=1.47-1.87, p<.001). Dual users were
more likely to report a history of multiple MHCs (36.8%), but not a single MHC than exclusive smokers (27.2%) and
exclusive vapers (30.4%) (all p<.05). Similar associations were reported for those with moderate or serious psychologi-
cal distress.

Smoking roll-your-own cigarettes and smoking more heavily, were associated with a history of single or multiple
MHCs. There were no associations between vaping characteristics and a history of MHCs. Frequency of vaping, device
type and nicotine concentration differed by psychological distress.

Conclusions Smoking, vaping and dual use were substantially higher among those with a history of MHC, especially
multiple MHC, and experiencing past month distress than those not having a history of MHC or experiencing past
month distress respectively. Analysis used descriptive epidemiology and causation cannot be determined.
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Background

In 2019, 15% of deaths in the UK were attributable to
tobacco smoking [1]. Tobacco-related death and disease
is not evenly distributed across the general population,
with tobacco-related morbidities, such as cardiovascular
disease, higher among people with a mental health con-
dition (MHC) than those without [2, 3]. Indeed, tobacco
smoking reduces life expectancy substantially among
people with a MHC, especially those with a severe MHC
[4]. The relationship between smoking and mental health
is complex with evidence for causality in both directions
depending on the mental health condition [5].

In 2014/2015 approximately 16.2% of adults in Eng-
land smoked, 27% among adults with any MHC, and 40%
among adults with a severe MHC [3, 6]. Smoking rates in
the general population have since fallen to approximately
13.8% in 2020 [7], however, national smoking prevalence
data for people with MHC are not regularly published;
therefore, it is unknown if reductions have also been
seen among this population. Higher smoking prevalence
among people with MHCs is reported internationally,
from representative surveys in the US (25.3%) [8], and
Japan (36.7%)[9] and surveys among people with psy-
chosis in Australia (66.1%) [10], or in MHC treatment in
Singapore (39.5%)[11]. Psychological distress is distinctly
different to a diagnosis of specific MHCs; however, it can
indicate prevalence and severity of non-specific mental ill
health symptoms [12]. Like MHC diagnosis, psychologi-
cal distress is also associated with greater smoking rates
[13].

Generally, people with MHCs are more likely to be
heavy smokers, extract high levels of nicotine from ciga-
rettes and have high cigarette dependence scores; and
therefore, likely exposed to higher levels of harmful and
potentially harmful substances in tobacco smoke and
have greater difficulty quitting [14—16].

Nicotine vaping products (e-cigarettes) are currently
used by 8.3% of UK adults, of whom 65% exclusively
vape and 35% vape and smoke (dual use) [17]. Vaping
can help some people quit smoking [18, 19]. The UK
NICE guidance on preventing uptake, promoting quit-
ting and treating tobacco dependence recommends nic-
otine-containing e-cigarettes, or combination nicotine
replacement therapy, or varenicline as a first-line smok-
ing cessation aids [20], an approach that differs from
other countries. Stopping smoking has been linked to
reduced depression and anxiety, as well as improved psy-
chological quality of life [5]. In 2016/17, among people
with MHC who smoked in England, 23% also used e-cig-
arettes [21] and their use was positively associated with
smoking cessation [22]. In the USA, vaping prevalence
among people with MHCs (16.3%) is higher than with-
out (6.5%) [8]. However, there are no recently published
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population-level data from England on e-cigarette or pat-
terns of use or product use characteristics among peo-
ple with MHCs or psychological distress. It is unknown
if, like smoking, use patterns and product types differ
between those with and without MHC and distress.

It is not uncommon for people to have multiple co-
morbid MHCs, with the diagnosis of any MHC signifi-
cantly increasing the risk of a diagnosis of another [23].
Data from the USA has found higher smoking preva-
lence among people with multiple MHC[8]; however, it
is unclear if smoking characteristics, such as heaviness of
smoking differ among those with one or more conditions
[24, 25]. Moreover, it is unclear whether there are asso-
ciations between co-morbid MHCs and vaping.

Therefore, this study aims to (1) report the prevalence
of smoking, ex-smoking, vaping and dual use among
those with and without a history of a single or multiple
MHCs and with and without past month moderate or
serious psychological distress; (2) assess differences in
smoking and vaping characteristics among those with
and without a history of single or multiple MHCs, and
past month moderate or serious psychological distress.

Methods

Study design

Data were drawn from the ongoing Smoking Toolkit
Study (STS), a monthly repeated cross-sectional survey
of a representative sample of adults (>16 years) in Eng-
land, Scotland and Wales [26, 27]. Only data from Eng-
land from participants aged 18 or over were used for this
study. The STS uses a hybrid of random location and
quota sampling to select a new sample of approximately
1700 adults from England each month. Locations were
randomly selected from around 270,000 output areas in
England stratified by a geodemographic classification of
the population. Telephone interviews were conducted by
landline and mobile using a standard landline random
digit dialling (RDD), mobile RDD, and targeted mobile,
with each eligible landline and mobile telephone num-
ber across GB had a random probability of selection
proportionate to population distribution. To maximise
responses, more landline sampling takes place earlier
in the day, with more mobile sampling later in the day,
therefore response rates are not appropriate to record.
Questions regarding MHC were added to the survey in
October 2020. Detailed methods are also available in
Kock et al. (2021) [26].

Participants

Between October 2020 and April 2022, 30,766 people in
England were surveyed. Those who did not complete the
mental health questions (#=134) or selected ‘don’t know’
or ‘prefer not to say’ (n=822) in response to K6 variables
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were excluded. Those with ‘don’t know’ responses to
smoking status (#=259) and missing or refused data for
age (n=60) or socioeconomic status (#=1943), were also
excluded. Adults who exclusively smoked tobacco prod-
ucts (pipes, cigars, shisha) other than cigarettes (n=464),
were also excluded, reducing the sample to 27,437 for
analyses. Type of cigarette smoked (roll your own or
manufactured) was missing for 272 (of 3830 people who
smoked), reducing the sample to 3358 for smoking analy-
ses. Type of vaping product used was missing for 208 (of
1742 people who vaped), reducing the sample to 1534 for
vaping analyses. (Additional file 1 Fig_S1)

Variables

Socio-demographic characteristics: Age, gender and
occupation-based social codes (C2DE; ABC1). Gender
was coded ‘Male; ‘Female; and ‘Identifies in another way’
for prevalence analysis. Due to small cell counts, gender
was collapsed into ‘Female’ and ‘Other’ (Male and Identi-
fies in another way) for smoking and vaping characteris-
tics analysis.

Outcome variables
There were two self-reported mental health outcome
measures.

1) Self-reported MHC diagnosis, where participants
were asked “Since the age of 16, which of the follow-
ing, if any, has a doctor or health professional ever
told you that you had?” followed by a list of ICD-10
recognised conditions. Responses were coded ‘Sin-
gle MHC diagnosis’ or ‘Multiple MHC diagnosis’ (if
more than one MHC diagnosis). Not responding,
responding ‘Don’t know, or ‘Prefer not to say’ were
coded ‘Never MHC diagnosis!

Past month psychological distress was measured
using the validated Kessler Psychological Distress
Scale 6-item scale (K6 scale) [12, 28]. All partici-
pants were asked “During the past 30 days, about
how often, if at all, did you feel... (a) Nervous, (b)
Hopeless, (c) Restless or fidgety, (d) So depressed
that nothing could cheer you up, (e) That everything
was an effort, and (f) Worthless. Available responses
were ‘All of the time’ (scored 4); ‘Most of the time’ (3);
‘Some of the time’ (2); ‘A little of the time’ (1); and
‘None of the time’ (0). A sum score was calculated In
line with K6 guidance with a possible range from 0
to 24. Scores between 0 and 4 were coded ‘no or low
distress, 5 to 12 were coded as ‘moderate distress’ and
13 to 24 were coded ‘serious distress’ [12, 28] (Addi-
tional file 2 table_S1).

2
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Predictor variables
Smoking: smoking status, and smoking characteristics
including smoking frequency, Heaviness of Smoking
Index (HSI) [29] (derived from cigarettes per day (CPD)
and time to first cigarette (TTFC), and cigarette type (roll
your own vs manufactured)(Additional file 2 table_S1).
Vaping: vaping status and vaping characteristics includ-
ing vaping sessions per day, vaping product type, use of
nicotine e-liquid and nicotine concentration of e-liquid
(Additional file 2 table_S1).
Dual use was derived from smoking and vaping vari-
ables (Additional file 2 table_S1).

Analysis

Analyses were conducted using SPSS v27 and registered
on Open Science Framework [30]. Descriptive statistics,
but not multinomial regression analyses, were weighted
using weights that have been created to match the Eng-
lish population profile on age, social grade, region, hous-
ing tenure, ethnicity, and working status within sex.
Detailed methods are available in Kock et al. (2021) [26].

Weighted descriptive statistics report the prevalence of
smoking, vaping and dual use, as well as frequency of use
and product characteristics and demographic variables.
Prevalence of smoking, vaping and dual use of and fre-
quencies of smoking and vaping characteristics were also
reported by a history of MHC and past month psycho-
logical distress.

For all multinomial regressions, MHC or past month
psychological distress were the outcome variables.

For each of the two outcome variables, separate mul-
tinomial models were used to investigate associations
with a series of separate models for each of the following
explanatory variables:

1) Prevalence, including current smoking status, cur-
rent vaping status and current dual use.

2) Smoking characteristics, including smoking fre-
quency, HSI and cigarette type used.

3) Vaping characteristics, including vaping frequency,
vaping sessions per day, type of vaping product used
and nicotine concentration used.

Vaping characteristics models were then repeated,
stratifying for smoking to analyse dual users and exclu-
sive vapers separately.

All analyses were adjusted for age, gender, and occu-
pation. As dual use is common among people who vape
or smoke, analyses for (1) smoking prevalence and (2)
smoking characteristics were adjusted for current vap-
ing; and analyses for (1) vaping prevalence and (3) vaping
characteristics were adjusted for current smoking.
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Sensitivity analyses

As there is still stigma in society around MHC diagno-
sis, which may have affected how participants responded
to these questions, we conducted sensitivity analyses
across all models to explore if differences occur if those
who did not respond ‘don’t know’ or ‘prefer not to say’ to
the MHC variable were coded ‘Ever MHC’ or if they were
removed.

To explore the effect of excluding participants who
smoked tobacco products (pipes, cigars, shisha) other
than cigarettes, and in deviation from the pre-registered
analysis, multinomial models were used to investigate
associations between MHC and past month psychologi-
cal distress and prevalence of ‘other’ tobacco use.

Results
Table 1 presents participant characteristics. Unadjusted
analyses are presented in Additional file 2 tables S4-6.
The average participant age was 49 (SD=18.5), and
there were broadly similar proportions of female (50.8%)
and male (48.6%) participants, with few participants
identifying their gender in another way (0.6%). There
were marginally more people from a higher socioeco-
nomic background (ABC1 54.4%) than lower socioeco-
nomic backgrounds (C2DE 45.6%). The majority (69.6%)
of participants reported no history of a MHC, 13.6%
reported a history of one MHC and 16.8% a history of
multiple MHCs. Among those with a history of a single
MHC, 62.0% reported no/low distress, 31.6% moderate
and 6.4% serious distress. Among those with a history of
multiple MHCs, 33.6% reported no/low distress, 43.9%
moderate and 22.5% serious distress.

Smoking status and characteristics by MHC

and psychological distress

Those who were currently smoking were signifi-
cantly more likely to report a history of a single (15.0%,
AOR=1.62, 95% CI=1.46-1.81, p<.001) or multiple MHCs
(29.3%, AOR=2.51, 95% CI=2.28-2.75, p<.001) compared
to those who had never smoked (single MHC 12.4%; mul-
tiple MHC 12.8%) (Table 2). Current smoking was most
prevalent among those with a history of a substance mis-
use disorder (55.3%), a personality disorder (50.9%), or
psychosis (43.1%)(Additional file 2 table_S2).

Those who smoked daily, and those with a higher HSI
score were significantly more likely to report a history of
multiple or a single MHC compared to those who were
smoking non-daily or had a low HSI score. Those who
smoked manufactured cigarettes were less likely to report
a history of multiple or a single MHC than no history of
MHC s than those who smoked roll-your-own cigarettes
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(Table 3). Smoking characteristics varied by type of
MHC; however, sample sizes were small (Additional file 2
table_S3a).

Associations between smoking prevalence (Table 2),
characteristics and psychological distress were broadly
similar to those for MHC (Table 3). Findings for HSI dif-
fered, with higher scores associated with serious but not
moderate distress (Table 3).

Vaping status and characteristics by MHC

and psychological distress

Those who were currently vaping were significantly more
likely to report a history of a single (15.5%, AOR=1.28,
95% CI=1.11-1.48, p<.001) or multiple MHCs (33.4%,
AOR=1.66, 95% CI=1.47-1.87, p<.001) compared to
those not currently vaping (single MHC 13.5%; multiple
MHC 15.5%) (Table 2). Current vaping was most preva-
lent among those with a history a substance misuse dis-
order (23.9%), a personality disorder (20.8%) or psychosis
(19.7%) (Additional file 2 table_S2).

Among those who were currently vaping, there was no
statistically significant association between frequency
of vaping (vaping daily or non-daily) or vaping sessions
per day, type of vaping product used or nicotine use or
nicotine concentration and a history of MHCs (Table 4).
Unadjusted analyses are presented in Additional file 2
tables S4 and S6. Vaping characteristics varied by type
of MHC; however, sample sizes were too small to test for
significance (Additional file 2 table_S3b).

Those who were vaping non-daily were more likely to
report moderate but not serious distress compared to
those who were vaping daily. Disposables were also more
likely to be used among people with moderate, but not
serious, distress. Those vaping 1-6 mg/mL of nicotine
were less likely to report serious distress compared to
those vaping 20 mg/mL or more. There were no statis-
tically significant associations between vaping sessions
per day, current use of nicotine and past month distress
(Table 4) (Additional file 2 table_S5).

Exclusive vaping characteristics by MHC and psychological
distress

When vaping characteristics were stratified by exclusive
vaping and dual use, those who were exclusively vaping
and who vaped 1-6 mg/mL or 12-19 mg/mL of nicotine
were significantly more likely to report a history of mul-
tiple MHCs than those who vaped 20mg/mL or more.
Those who vaped 5-11 times a day were also more likely
to report serious distress than those who vaped over 12
times a day. All other associations were non-significant
(Additional file 2 table_S7).
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Dual use by MHC and psychological distress
Those who were not currently smoking or vaping were
significantly less likely to report a history of a single
MHC (13.3%, AOR=0.58, 95% CI=0.47-0.71, p<.001)
compared to those who dual used (14.2%). There was no
significant difference in reporting a history of a single
MHC among those exclusively vaping (16.7%, AOR=1.01,
95% Cl= 0.77-1.32, p=.965), those exclusively smok-
ing (15.3%, AOR=0.85, 95% CI=0.68—1.07, p=.172) and
those dual using (14.2%). Those who were not currently
smoking or vaping (13.8%, AOR=0.31 95% CI=0.26—
0.36, p<.001), exclusively vaping (30.4%, AOR=0.78 95%
CI=0.63-0.97, p=.028), or exclusively smoking (27.2%,
AOR=0.67 95% CI=0.56—-0.80, p<.001), were significantly
less likely to report a history of multiple MHCs com-
pared to those dual using (36.8%) (Table 2). Associations
between dual use prevalence and psychological distress
were broadly similar to those for MHC (Table 2). Dual
use was most prevalent among those with a history of a
personality disorder (14.7%), a substance misuse disorder
(12.6%), or psychosis (12.1%) (Additional file 2 table_S2).
Among those who dual used, those who vaped non-
daily and those who vaped 1-4 times a day were less likely
to report a single MHC than those who vaped daily and
those who vaped over 12 times a day. Those who vaped
12-19 mg/mL of nicotine were significantly less likely to
report a history of multiple MHCs than those who vaped
20 mg/mL or more (Additional file 2 table_S8).

Sensitivity analyses

When ‘don’t know’ responses were included as a MHC
or excluded from analyses, those who vaped less than 12
times a day were significantly less likely to have multiple
MHC:s than those who vaped more than 12 times a day.
The interpretation of all other analyses did not differ in
sensitivity analyses (Additional file 2 table_S9).

When people who smoked ‘other’ tobacco were
included in smoking prevalence analysis, the interpre-
tation of associations between those who currently
smoked tobacco cigarettes and MHCs and distress did
not change. Those who were smoking ‘other’ forms of
tobacco were more likely to report a history of single
or multiple MHCs compared to people who have never
smoked tobacco; but, less likely to report a history of
multiple MHCs than people who smoked tobacco ciga-
rettes (AOR=1.58, 95% CI=1.23-2.05; p<.001, data not
shown) (Additional file 2 table_S10).

People who smoked ‘other’ tobacco were also more
likely to report past month moderate or serious psy-
chological distress than those who had never smoked
tobacco, but there was no difference from people
who smoked tobacco cigarettes (AOR=1.15 95%
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CI=0.82-1.62; p=.422, data not shown) (Additional file 2
table_S10).

Discussion

This study reports on vaping and smoking characteristics
among those with a history of single or multiple MHCs
or experiencing past month psychological distress in
England. It also presents these characteristics by mental
health diagnosis. Smoking, vaping and dual use were sub-
stantially higher among those with a history of MHCs,
especially multiple MHCs, and experiencing past-month
distress.

Findings that those with a history of a single or multi-
ple MHCs and psychological distress were more likely to
smoke, were heavier smokers and show greater signs of
dependence than those without are in line with previous
findings [6, 8, 16, 21]. We also report higher levels of vap-
ing among those with MHCs and or moderate-serious
psychological distress. Unlike smoking, there were few
associations between vaping characteristics and MHCs;
however, there were some associations between psycho-
logical distress and disposable e-cigarette use and higher
nicotine concentrations.

Although rates of vaping were higher among people
with MHC and distress, sample sizes were still small
when broken down into vaping characteristics sub-
groups. Therefore, it may be that sample sizes were too
small to detect effects. As we found significant effects
of multiple MHCs on vaping prevalence, it is likely that
there are effects of interactions between MHCs. There-
fore, vaping among people with MHCs should not be
interpreted on a solely individual level but with acknowl-
edgement of comorbidities. It is also important to con-
sider how combinations of different MHCs may influence
vaping. The diagnosis of certain disorders, such as alco-
hol use disorder, is strongly correlated with the other
specific MHCs, such as depression, which is also strongly
associated with smoking [14]. Therefore, it may be that
associations between multiple MHCs and vaping are due
to certain MHCs being associated with vaping, and inde-
pendently also being associated with a secondary MHC
diagnosis.

Current vaping was most prevalent among those with
a history of substance misuse disorder, or a severe MHC
such as personality disorder, or psychosis. However,
many of these people who were vaping were also smok-
ing, with exclusive vaping being quite low among these
groups. Vaping characteristics also seemed to differ
among clusters of MHCs. Those with a severe MHC had
fewer vaping sessions per day, but used high nicotine con-
centrations. However, the sample sizes were too small to
make meaningful comparisons. Differences in character-
istics between diagnoses are likely influenced by current
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or previous smoking. However, this may also be due to
participants’ interactions with a range of different men-
tal health services and potentially different approaches to
smoking cessation, vaping and types of vaping products
provided or suggested by these services [31].

It is unclear the extent to which nicotine is implicated
in the association between smoking, vaping, MHCs and
distress. Similar to our findings among people exclusively
vaping, previous research has reported that among those
who formerly smoked, nicotine product use was associ-
ated with greater psychological distress compared to
no nicotine use [32]; however, this differed by product
used and was affected significantly by sociodemographic
confounders.

Dual use was higher among people with MHCs and
psychological distress than those without, which is in
line with previous research [33]. Dual use was also sig-
nificantly more prevalent among people with a history of
two or more MHCs or past month serious distress than
exclusive vaping or exclusive smoking. This may be due
to people with MHCs and past month psychological dis-
tress trying to transition from smoking to vaping, but
struggling to fully quit smoking, or people with MHC
and past month psychological distress vaping when they
are in a location where smoking is not allowed, such as in
hospital [34].

The present study has several limitations, firstly the use
of repeat cross-sectional data means that we cannot infer
direction of the association between MHCs, psychologi-
cal distress and smoking and vaping. Moreover, ques-
tions on MHCs relied on self-report therefore may be
less accurate than if more established measures or linked
health record data was used. Those with a history of mul-
tiple MHCs may also have been diagnosed with MHCs
at distinctly different time points, therefore a history of
multiple MHCs may not represent current comorbidity.
Relationships between the likelihood of different MHC
diagnoses are not independent.

Finally, although psychological distress and MHC diag-
nosis measure different concepts, there is substantial
overlap between the two [28]. Not all the participants
reporting MHCs also reported past month psychological
distress, and just under a fifth of participants reporting
moderate or serious distress had no history of MHCs.
However, psychological distress questions were asked
concerning the past 30 days, while MHC questions were
asked about every diagnosis. Therefore, the temporal
differences may mean that they are less comparable and
should be considered separately.

The association between comorbid mental health and
smoking and vaping is complex and needs greater inves-
tigation. Future research should investigate if certain
clusters of comorbid MHC:s are associated with smoking
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and vaping, and how stop smoking interventions can help
these specific groups. Future research should also explore
dual use among those with MHCs and psychological
distress and how targeted interventions can help people
transition from dual use to exclusive vaping and/or use of
other cessation aids to completely stop tobacco cigarette
smoking.

Conclusions

In conclusion, smoking was higher among those with a
history of MHCs, especially among those with multiple
MHC:s, and experiencing past month psychological dis-
tress. Those with a history of MHCs and those with cur-
rent psychological distress were heavier smokers with
greater dependence on smoking. Vaping was less com-
mon than smoking although vaping was also higher
among those with a history of MHCs and experiencing
distress. Dual use was also higher than exclusive vaping
and smoking.

Abbreviations

95% ClI 95% Confidence Interval

ABC1 Higher and intermediate managerial, administrative, supervisory,
clerical, and junior managerial and professional occupations

AOR Adjusted odds ratio
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ployed and lowest grade occupations
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HSI Heaviness of Smoking Index

ICD International Classification of Diseases
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MHC Mental health condition

SD Standard deviation
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TTFC Time to first cigarette

UK United Kingdom

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512916-023-02890-y.

Additional file 1: Figure S1. Sample Flow Chart.

Additional file 2: Table S1. Survey measures. Table S2. Smoking, Vaping
and Dual Use by Mental Health Conditions.Table S3a. Smoking charac-
teristicsby Mental Health Condition. Table S3b. Vaping Characteristics

by Mental Health Condition. Table S4. Unadjusted Associations Between
Smoking and Vaping Status and Mental Health Conditions and Psycho-
logical Distress. Table S5. Unadjusted Associations Between Smoking
Characteristic sand Mental Health Conditions and Psychological Distress
Among Current Smokers. Table S6. Unadjusted Associations Between
Vaping Characteristics and Mental Health Conditions and Psychologi-

cal Distress Among Current Vapers. Table S7. Associations Between
Vaping Characteristics and Mental Health Conditions and Psychological
Distress Among Exclusive Current Vapers. Table S8. Associations Between
Vaping Characteristics and Mental Health Conditions and Psychological
Distress Among Dual users. Table S9. Sensitivity Analyses. Table $S10.
Associations Between Other Tobacco Smoking, Vaping and Dual Use
Status and Mental Health Conditions and Psychological distress.



https://doi.org/10.1186/s12916-023-02890-y
https://doi.org/10.1186/s12916-023-02890-y

Taylor et al. BMC Medicine (2023) 21:211

Acknowledgements

We thank all the survey participants.

Twitter:

Eve Taylor @EveTaylor22

King's College London Nicotine Research Group @KingsNRG
UCL Tobacco and Alcohol Research Group @UCL_TARG
Jamie Brown @jamiebrown10

Authors’ contributions

All authors contributed to formulating the research question and designing
the study. Eve Taylor conducted the data analysis and drafted the article. All
authors contributed to writing it. All authors read and approved the final
manuscript.

Funding

The STS data collection for Scotland and Wales, and for the mental health
questions in Great Britain are supported by the UK Prevention Research
Partnership (MR/S037519/1). All other data collection in England is supported
by Cancer Research UK (PRCRPG-Nov21\100002). ET, AM & DR are funded by
the National Institute for Health and Care Research (NIHR) Health Protection
Research Unit in Environmental Exposures and Health, a partnership between
the UK Health Security Agency and Imperial College London. AM, LB, JB, LK &
DR are members of SPECTRUM, a UK Prevention Research Partnership Consor-
tium (MR/S037519/1). UKPRP is an initiative funded by the UK Research and
Innovation Councils, the Department of Health and Social Care (England) and
the UK devolved administrations, and leading health research charities.

The views expressed are those of the authors and not necessarily those of the

NIHR, UK Health Security Agency or the Department of Health and Social Care.

Availability of data and materials
Data are freely available on reasonable request. Data request forms are avail-
able at https://smokinginengland.info/resources/sts-documents.

Declarations

Ethics approval and consent to participate

Ethical approval for the STS is granted by the UCL Ethics Committee (ID
0498/001). The inclusion of the mental health module was approved by the
same committee (2808/005). In accordance with ethical approval, all respond-
ents were given a written information sheet about the study and provide
informed verbal consent.

Consent for publication
Not applicable

Competing interests

The authors declare that they have no known conflicts of interest. JB has
received unrestricted research funding from Pfizer and J&J, who manufacture
smoking cessation medications.

Author details

! Addictions Department, Institute of Psychiatry, Psychology and Neurosci-
ence (IoPPN), King's College London, London, UK. 2NIHR HPRU Environmental
Exposures and Health, London, UK. >SPECTRUM Consortium, London, UK.
#NIHR ARC South London, London, UK. °Department of Behavioural Science
and Health, University College London, London, UK.

Received: 13 October 2022 Accepted: 2 May 2023
Published online: 14 June 2023

References

1. Office for National Statistics (ONS). Smoking-related il health and mortal-
ity. Statistics on Smoking, England 2020. 2020. Available from: https://
digital.nhs.uk/data-and-information/publications/statistical/statistics-on-
smoking/statistics-on-smoking-england-2020/part-1-smoking-related-ill-
health-and-mortality .

2. deHert M, Correll CU, Bobes J, Cetkovich-Bakmas M, Cohen DAN,
Asai |, et al. Physical illness in patients with severe mental disorders. .

Page 12 of 13

Prevalence, impact of medications and disparities in health care. Vol. 10,
World Psychiatry. Blackwell Publishing Ltd; 2011. 52-77. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1002/j.2051-5545.2011.tb000
14.x.

Action on Smoking and Health (ASH). Smoking and Mental Health. 2019.
Available from: https://ash.org.uk/wp-content/uploads/2019/08/ASH-
Factsheet_Mental-Health_v3-2019-27-August-1.pdf .

Chesney E, Robson D, Patel R, Shetty H, Richardson S, Chang CK, et al.
The impact of cigarette smoking on life expectancy in schizophrenia,
schizoaffective disorder and bipolar affective disorder: An electronic

case register cohort study. Schizophr Res. 2021;238:29-35 Available from:
https://pubmed.ncbi.nim.nih.gov/34563995/ .

Taylor GMJ, Lindson N, Farley A, Leinberger-Jabari A, Sawyer K, te Water
Naudé R, et al. Smoking cessation for improving mental health. Cochrane
Database Syst Rev. 2021;2021(3). Available from: https.//www.cochraneli
brary.com/cdsr/doi/10.1002/14651858.CD013522.pub2/full.

Public Health England. Health matters: smoking and mental health. 2020.
Available from: https.//www.gov.uk/government/publications/health-
matters-smoking-and-mental-health/health-matters-smoking-and-men-
tal-health .

Office for National Statistics (ONS). Smoking prevalence in the UK and the
impact of data collection changes. 2021. Available from: https://www.
ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/drugu
sealcoholandsmoking/bulletins/smokingprevalenceintheukandtheimpac
tofdatacollectionchanges/2020 .

Spears CA, Jones DM DM, Weaver SR SR, Yang B B, Pechacek TF TF, Eriksen
MP MP. Electronic nicotine delivery system (ENDS) use in relation to
mental health conditions, past-month serious psychological distress and
cigarette smoking status, 2017. Addiction. 2019;114(2):315-25 Available
from: https://pubmed.ncbi.nim.nih.gov/30291763/ .

Kioi Y, Tabuchi T. Electronic, heat-not-burn, and combustible cigarette use
among chronic disease patients in Japan: A cross-sectional study. Tob
Induc Dis. 2018;16. Available from: https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC6659544/.

Morgan VA, Waterreus A, Jablensky A, MacKinnon A, McGrath JJ, CarrV,

et al. People living with psychotic illness in 2010: the second Australian
national survey of psychosis. Aust N Z J Psychiatry. 2012;46(8):735—

52. Available from: https://pubmed.ncbi.nlm.nih.gov/22696547/.

. Asharani P v, Seet VAL, Abdin E, Kumar FDS, Wang P, Roystonn K, et al.

Smoking and Mental lliness: Prevalence, Patterns and Correlates of Smok-
ing and Smoking Cessation among Psychiatric Patients. Int J Environ Res
Public Health. 2020;17(15):1-14. Available from: https://pubmed.ncbi.nim.
nih.gov/32752263/.

Prochaska JJ, Sung HY, Max W, Shi 'Y, Ong M. Validity study of the K6 scale
as a measure of moderate mental distress based on mental health treat-
ment need and utilization. Int J Methods Psychiatr Res. 2012;21(2):88.
Available from: https://pubmed.ncbi.nim.nih.gov/22351472/.
Forman-Hoffman VL, Hedden SL, Miller GK, Brown K, Teich J, Gfroerer J.
Trends in cigarette use, by serious psychological distress status in the
United States, 1998-2013. Addict Behav. 2017;64:223-8 Available from:
https://pubmed.ncbi.nlm.nih.gov/27690139/ .

Taylor B, Rehm J. When risk factors combine: The interaction between
alcohol and smoking for aerodigestive cancer, coronary heart disease,
and traffic and fire injury. Addict Behav. 2006,31(9):1522-35 Available
from: https://pubmed.ncbi.nlm.nih.gov/16443330/ .

Royal College of Physicians, Royal College of Psychiatrists. Smoking and
mental health . London; 2013. Available from: https://www.rcplondon.ac.
uk/projects/outputs/smoking-and-mental-health

Richardson S, McNeill A, Brose LS. Smoking and quitting behaviours by
mental health conditions in Great Britain (1993-2014). Addict Behav.
2019;90:14-9 Available from: https://pubmed.ncbi.nlm.nih.gov/30352
340/ .

Action on Smoking and Health (ASH). Use of e-cigarettes among adults
in Great Britain - ASH. 2022. Available from: https://ash.org.uk/resources/
view/use-of-e-cigarettes-among-adults-in-great-britain-2021 .

McNeill A, Brose L, Calder R, Simonavicius E, Robson D. Vaping in England:
an evidence update including vaping for smoking cessation, February
2021 A report commissioned by Public Health England. 2021. Available
from: https://www.gov.uk/government/publications/vaping-in-england-
evidence-update-february-2021 .


https://smokinginengland.info/resources/sts-documents
https://digital.nhs.uk/data-and-information/publications/statistical/statistics-on-smoking/statistics-on-smoking-england-2020/part-1-smoking-related-ill-health-and-mortality
https://digital.nhs.uk/data-and-information/publications/statistical/statistics-on-smoking/statistics-on-smoking-england-2020/part-1-smoking-related-ill-health-and-mortality
https://digital.nhs.uk/data-and-information/publications/statistical/statistics-on-smoking/statistics-on-smoking-england-2020/part-1-smoking-related-ill-health-and-mortality
https://digital.nhs.uk/data-and-information/publications/statistical/statistics-on-smoking/statistics-on-smoking-england-2020/part-1-smoking-related-ill-health-and-mortality
https://onlinelibrary.wiley.com/doi/full/10.1002/j.2051-5545.2011.tb00014.x
https://onlinelibrary.wiley.com/doi/full/10.1002/j.2051-5545.2011.tb00014.x
https://ash.org.uk/wp-content/uploads/2019/08/ASH-Factsheet_Mental-Health_v3-2019-27-August-1.pdf
https://ash.org.uk/wp-content/uploads/2019/08/ASH-Factsheet_Mental-Health_v3-2019-27-August-1.pdf
https://pubmed.ncbi.nlm.nih.gov/34563995/
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD013522.pub2/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD013522.pub2/full
https://www.gov.uk/government/publications/health-matters-smoking-and-mental-health/health-matters-smoking-and-mental-health
https://www.gov.uk/government/publications/health-matters-smoking-and-mental-health/health-matters-smoking-and-mental-health
https://www.gov.uk/government/publications/health-matters-smoking-and-mental-health/health-matters-smoking-and-mental-health
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/drugusealcoholandsmoking/bulletins/smokingprevalenceintheukandtheimpactofdatacollectionchanges/2020
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/drugusealcoholandsmoking/bulletins/smokingprevalenceintheukandtheimpactofdatacollectionchanges/2020
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/drugusealcoholandsmoking/bulletins/smokingprevalenceintheukandtheimpactofdatacollectionchanges/2020
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/drugusealcoholandsmoking/bulletins/smokingprevalenceintheukandtheimpactofdatacollectionchanges/2020
https://pubmed.ncbi.nlm.nih.gov/30291763/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6659544/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6659544/
https://pubmed.ncbi.nlm.nih.gov/22696547/
https://pubmed.ncbi.nlm.nih.gov/32752263/
https://pubmed.ncbi.nlm.nih.gov/32752263/
https://pubmed.ncbi.nlm.nih.gov/22351472/
https://pubmed.ncbi.nlm.nih.gov/27690139/
https://pubmed.ncbi.nlm.nih.gov/16443330/
https://www.rcplondon.ac.uk/projects/outputs/smoking-and-mental-health
https://www.rcplondon.ac.uk/projects/outputs/smoking-and-mental-health
https://pubmed.ncbi.nlm.nih.gov/30352340/
https://pubmed.ncbi.nlm.nih.gov/30352340/
https://ash.org.uk/resources/view/use-of-e-cigarettes-among-adults-in-great-britain-2021
https://ash.org.uk/resources/view/use-of-e-cigarettes-among-adults-in-great-britain-2021
https://www.gov.uk/government/publications/vaping-in-england-evidence-update-february-2021
https://www.gov.uk/government/publications/vaping-in-england-evidence-update-february-2021

Taylor et al. BMC Medicine

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

34.

(2023) 21:211

Hartmann-Boyce J, McRobbie H, Lindson N, Bullen C, Begh R, Theodoulou
A, et al. Electronic cigarettes for smoking cessation. Cochrane Database
Syst Rev. 2020;10(100909747).CD010216.

National Institute for Health and Care Excellence (NICE). Tobacco:
preventing uptake, promoting quitting and treating dependence. NICE;
2021. Available from: https://www.nice.org.uk/guidance/ng209

Brose L, Brown J, Robson D, McNeill A. Mental health, smoking, harm
reduction and quit attempts — a population survey in England. BMC Pub-
lic Health. 2020; Available from: https://www.researchsquare.com/article/
rs-16310/v1

Brose LS, Brown J, McNeill A. Mental health and smoking cessation—

a population survey in England. BMC Med. 2020;18(1). Available

from: https://bmcmedicine.biomedcentral.com/articles/10.1186/
$12916-020-01617-7.

Plana-Ripoll O, Pedersen CB, Holtz Y, Benros ME, Dalsgaard S, de Jonge P,
et al. Exploring Comorbidity Within Mental Disorders Among a Danish
National Population. JAMA Psychiatry. 2019;76(3):259-70 Available from:
https://pubmed.ncbi.nlm.nih.gov/30649197/ .

John U, Meyer C, Rumpf HJ, Hapke U. Smoking, nicotine dependence and
psychiatric comorbidity—a population-based study including smoking
cessation after three years. Drug Alcohol Depend. 2004;76(3):287-95.
Lasser K, Boyd JW, Woolhandler S, Himmelstein DU, McCormick D, Bor DH.
Smoking and mental iliness: A population-based prevalence study. JAMA.
2000,284(20):2606—10 Available from: https://pubmed.ncbi.nim.nih.gov/
11086367/ .

Kock L, Shahab L, Moore G, Beard E, Bauld L, Reid G, et al. Protocol for
expansion of an existing national monthly survey of smoking behaviour
and alcohol use in England to Scotland and Wales: The Smoking and
Alcohol Toolkit Study. Wellcome Open Res. 2021;6. Available from: https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC8370132/.

Buss V, West R, Kock L, Kale D, Brown J. Resources Relating to Smoking in
England . Smoking in England. 2023. Available from: https://smokingine
ngland.info/resources/key-publications

Kessler RC, Andrews G, Colpe LJ, Hiripi E, Mroczek DK, Normand SLT, et al.
Short screening scales to monitor population prevalences and trends in
non-specific psychological distress. Psychol Med. 2022;32:959-76. https://
doi.org/10.1017/50033291702006074.

Heatherton TF, Kozlowski LT, Frecker RC, Rickert W, Robinson J. Measuring
the heaviness of smoking: using self-reported time to the first cigarette
of the day and number of cigarettes smoked per day. Br J Addict.
1989;84(7):791-800 Available from: https://pubmed.ncbi.nim.nih.gov/
2758152/ .

Taylor E, McNeill A, Robson D, Kock L, Brose L, Brown J. Smoking and
vaping prevalence and product use and mental health in Great Britain:

A population survey. Open Science Framework. 2022; Available from:
https://osf.io/tmy76.

Action on Smoking and Health (ASH). Smokefree Skills: Training needs

of mental health nurses and psychiatrists - ASH. 2020. Available from:
https://ash.org.uk/resources/view/smokefree-skills-training-needs-of-
mental-health-nurses-and-psychiatrists-2020 .

Kock L, Brown J, Cox S, McNeill A, Robson D, Shahab L, et al. Association
of psychological distress with smoking cessation, duration of abstinence
from smoking, and use of non-combustible nicotine-containing prod-
ucts: a cross-sectional population survey in Great Britain. Addict Behav.
2023;138:107570.

Park SH, Lee L, Shearston JA, Weitzman M. Patterns of electronic cigarette
use and level of psychological distress. PLoS One. 2017;12(3). Available
from: https://doi.org/10.1371/journal.pone.0173625.

Peckham E, Mishu M, Fairhurst C, Robson D, Bradshaw T, Arundel C, et al.
E-cigarette use and associated factors among smokers with severe men-
tal illness. Addict Behav. 2020;108:106456. https://osf.io/tmy76.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 13 of 13

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.nice.org.uk/guidance/ng209
https://www.researchsquare.com/article/rs-16310/v1
https://www.researchsquare.com/article/rs-16310/v1
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-020-01617-7
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-020-01617-7
https://pubmed.ncbi.nlm.nih.gov/30649197/
https://pubmed.ncbi.nlm.nih.gov/11086367/
https://pubmed.ncbi.nlm.nih.gov/11086367/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8370132/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8370132/
https://smokinginengland.info/resources/key-publications
https://smokinginengland.info/resources/key-publications
https://doi.org/10.1017/S0033291702006074
https://doi.org/10.1017/S0033291702006074
https://pubmed.ncbi.nlm.nih.gov/2758152/
https://pubmed.ncbi.nlm.nih.gov/2758152/
https://osf.io/tmy76
https://ash.org.uk/resources/view/smokefree-skills-training-needs-of-mental-health-nurses-and-psychiatrists-2020
https://ash.org.uk/resources/view/smokefree-skills-training-needs-of-mental-health-nurses-and-psychiatrists-2020
https://doi.org/10.1371/journal.pone.0173625
https://osf.io/tmy76

	Associations between smoking and vaping prevalence, product use characteristics, and mental health diagnoses in Great Britain: a population survey
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study design
	Participants
	Variables
	Outcome variables
	Predictor variables

	Analysis
	Sensitivity analyses


	Results
	Smoking status and characteristics by MHC and psychological distress
	Vaping status and characteristics by MHC and psychological distress
	Exclusive vaping characteristics by MHC and psychological distress
	Dual use by MHC and psychological distress
	Sensitivity analyses

	Discussion
	Conclusions
	Anchor 24
	Acknowledgements
	References


