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A B S T R A C T   

Background: Tobacco smoking cessation is associated with improvements in mental health. This study assessed psychological distress, using the K6 non-specific 
screening tool ((items cover feelings of nervousness, hopelessness, restlessness, depression, ‘everything an effort’ and worthlessness), by smoking status, time 
since quit, and use of a non-combustible nicotine product. 
Methods: Monthly repeat cross-sectional household survey of adults (18 + ) from October 2020–February 2022 in Great Britain (N = 32,727). Using unadjusted and 
adjusted logistic regression (adjusted models included socio-demographic characteristics and ever diagnosis with a mental health condition), we assessed: associ
ations between any/serious past-month psychological distress and smoking status and time since quit, whether these relationships were moderated by ever diagnosis 
with a mental health condition, and associations between distress and use of a nicotine product by people who formerly smoked. 
Results: In the unadjusted model, those who had not smoked for > 1y and who had never smoked had lower odds of any distress (OR = 0⋅42, 95 % CI 0⋅39-0⋅45; OR =
0⋅44, 0⋅41-0⋅47) compared with those who currently smoked. Moreover, the association of lower distress in those who had not smoked for > 1y and never smoked 
compared with those who currently smoked was more pronounced among those who had ever been diagnosed with a mental health condition (AOR = 0⋅58, 0⋅51- 
0⋅66; AOR = 0⋅60, 0⋅53-0⋅67) than among those who had not (AOR = 0⋅86, 0⋅76-0⋅98; AOR = 0⋅72, 0⋅65-0⋅81). In adjusted models of people who formerly smoked, 
current use of any nicotine product was associated with higher odds of distress compared with not using any nicotine product (AOR 1⋅23, 1⋅06-1⋅42). 
Conclusion: People who had never smoked, or had not smoked for > 1y had lower levels of distress than those who currently smoked. The lower odds of distress 
among people who had not smoked for > 1y was more pronounced among those with an ever (vs never) diagnosis of a mental health condition. Nicotine product use 
among those who formerly smoked was associated with greater distress. Due to potential residual confounding and selection bias more research is needed to 
determine causality.   

1. Introduction 

In England, recent patient surveys estimate the prevalence of 
smoking to be 26 % among those with anxiety or depression, and 41 % 
among those with serious mental illness (including psychosis, bipolar 
disorder, eating disorders and severe depression) - compared with 12.1 
% in the general population.(Office for Health Improvement and Dis
parities. Public health profiles - Smoking [Internet]., 2021) Aside from 
the potential for common causes of smoking and poor mental health 
(including factors such as age and gender, and stressors related to the 
experience of socio-economic disadvantage, and difficult/challenging 
life circumstances), there is evidence that this relationship may be bi- 
directional.(Wootton et al., 2020; Fluharty et al., 2017; Leung et al., 

2012; Treur et al., 2021) Individuals experiencing stress, anxiety or 
depression may ‘self-medicate’ with cigarettes in an attempt to alleviate 
their symptoms, or smoke as a maladaptive passive coping strategy. 
(Spring et al., 2003 Feb) In addition, people often mistakenly believe 
smoking generally reduces stress because it alleviates withdrawal 
symptoms from cigarette abstinence.(Le Moal and Koob, 2007) 
Conversely, long-term tobacco smoking causes changes in nicotine- 
mediated reward pathways in the brain that are associated with the 
experience of withdrawal symptoms such as depressed mood, agitation, 
and anxiety.(Benowitz, 2010) These symptoms are alleviated by smok
ing but return soon after, when the constituents of smoke are metab
olised.(Benowitz, 2009 Feb; Mansvelder and McGehee, 2002) Through 
functional changes in dopaminergic and serotoninergic pathways in the 
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brain, it is also possible that long-term smoking may itself contribute to 
poor mental health.(Wootton et al., 2020). 

There is some evidence that smoking cessation is associated with 
improved mental health outcomes.(Taylor et al., 2020; Taylor GMJ, 
Lindson N, Farley A, Leinberger-Jabari A, Sawyer K, te Water Naudé R, 
et al. Smoking cessation for improving mental health. Cochrane Data
base of Systematic Reviews., 2021; Wootton et al., 2022) It is possible 
that this reflects real and perceived improvements in physical health, 
and feelings of achievement and self-efficacy, along with the alleviation 
of frequent withdrawal symptoms in those who have successfully quit. 
These improvements have been seen among people with and without 
pre-existing mental health conditions. A history of mental health con
ditions is often associated with current symptoms of poor mental health. 
(Nishi et al., 2020 Mar; Segal et al., 2003 Nov 1) It is likely that both 
people who currently smoke and formerly smoked who have ever been 
diagnosed with a mental health condition report higher levels of distress 
compared with those who have not. 

Our study seeks to address two current evidence gaps. First, there is 
little evidence from randomised controlled trials or observational 
studies on changes in mental health according to the length of time after 
cessation. For most of the outcomes included in a recent Cochrane re
view, there was no clear evidence for differences based on length of 
follow-up.(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 of Systematic Reviews., 2021) The 
experience of success in quitting smoking could lead to temporarily 
improved mental health in the short-term, but it may be offset by distress 
from acute nicotine withdrawal. Moreover, if smoking is a cause of poor 
mental health, improvements may become more pronounced with 
longer abstinence. From a public health perspective, if data showed that 
although recent former smokers may not experience improvements in 
mental health in the shorter term after cessation, but may do so in the 
longer term, this evidence could highlight further benefits of long-term 
abstinence beyond physical health improvements. Exploring the shape 
of the trend in improvements according to time since quitting in years 
may provide additional insights. 

Second, if changes in mental health are seen because stopping 
smoking prevents the experience of regular nicotine withdrawal, we 
might expect to see greater improvements in people who formerly 
smoked who abstain from all nicotine products than those who continue 
to use nicotine in other forms. Other factors associated with quitting 
nicotine use entirely, such as feelings of achievement/self-efficacy, 
might also influence improvements in mental health. Most of the evi
dence on this topic relates to changes in mental health related to 
smoking cessation (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 of Systematic Reviews., 2021) but 
there is little data on the use of non-combustible nicotine products and 
mental health in this context. Vaping prevalence among people who 
formerly smoked is approximately 11 % in Great Britain (McNeill et al., 
February 2021). As such it is important to assess mental health for those 
who continue to use nicotine. 

This study aimed to compare mental health (assessed by past-month 
psychological distress) in adults by smoking status (current smoker, 
stopped in past 6 months, stopped between 6 and 12 months ago, 
stopped over 1 year ago and never smoker) and whether there are dif
ferences according to whether an individual had ever been diagnosed 
with a mental health condition. Further aims were to compare mental 
health according to continued use of nicotine-containing products 
among all adults who have stopped smoking. 

2. Methods 

2.1. Design 

Data came from the Smoking Toolkit Study (STS) which uses a form 

of random location sampling to select a cross-sectional sample of 
approximately 2,450 adults aged ≥ 18 years in Great Britain each 
month. Data collection for the STS commenced in 2006 in England 
among adults aged 16+, and was extended to all of Great Britain in 
October 2020. Due to the pandemic, data were collected via telephone 
and among those aged 18 + from April 2020 onwards. 

The telephone interviews are conducted by landline and mobile 
using a standard landline random digit dialling (RDD), mobile RDD, and 
targeted mobile. Each eligible landline telephone number across GB has 
a random probability of selection proportionate to population distribu
tion (i.e. stratification of the landline telephone database by and within 
Government Office Region). Within region, the system is based on 
postcode sector information. Each postcode sector is matched to the 
relevant standard telephone dialling code and telephone number stubs 
are derived from information obtained from a government approved 
regulator (the Office of Communications). Selection probability of 
postcode sectors is proportional to the number of households within or 
across a given area by using the household density information that is 
attached to each postcode sector. Mobile sampling uses a similar 
approach to landline sampling; however, the selection is in proportion to 
the known mobile network share. This mobile network share is contin
ually updated using robust publicly available statistics to ensure that 
accurate samples of the mobile using population. Mobile, targeted mo
bile and landline sampling are carried out in equal proportions. To 
maximise response rates more landline sampling takes places earlier in 
the day, with more mobile sampling later in the day. 

Response rates are not appropriate to record, unlike random proba
bility sampling, where interviewers have no choice as to the properties 
sampled and so response at each number/address can be recorded. The 
analysis uses the rim (marginal) weighting technique, an iterative 
sequence of weighting adjustments whereby separate nationally repre
sentative target profiles are set (for gender, working status, prevalence 
of children in the household, age, social grade and region) and the 
process repeated until all variables match the specified targets.(Kock 
et al., 2021 Mar) Comparisons with sales data and other national surveys 
show that the STS recruits a representative sample of the population in 
England with regards to key demographic and smoking-related vari
ables.(Fidler et al., 2011 Jun; Jackson et al., 2019). 

2.2. Population 

We included adults (18 + ) from Great Britain who completed the 
STS between October 2020-February 2022. 

2.3. Ethics 

Ethical approval for the STS was granted by the UCL Ethics Com
mittee (0498/001; 2808/005). 

2.4. Measures 

2.4.1. Dependent variable 

2.4.1.1. Past-month psychological distress. Psychological distress was 
measured using the Kessler (K6) measure.(Kessler et al., 2002; Kessler 
et al., 2010) This six-question measure identifies individuals with a high 
likelihood of being diagnosed with a mental illness and its associated 
effects. Respondents 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; f) Worthless”. For each of a to f, the respondent 
indicates one of the following: All of the time (scored 4); Most of the time 
(3); Some of the time (2); A little of the time (1); None of the time (0). A 
sum score with a possible range from 0 to 24 was calculated; scores of 5 
and over were categorised as any distress, scores between 5 and 12 were 
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categorised as moderate distress, scores of 13 and higher as serious 
distress.(Kessler et al., 2002; Kessler et al., 2010; Prochaska et al., 2012) 
The K6 has demonstrated its utility to screen for clinically relevant levels 
of distress in the population that warrant intervention, and is a widely 
use measure in general purpose health surveys.(Prochaska et al., 2012) 
An analysis of data in nationally or regionally representative WHO 
world mental health surveys in 14 countries generated estimates of the 
predicted probability of serious mental illness using the K6, with results 
indicating substantial concordance (median 0.83).(Prochaska et al., 
2012). 

2.4.2. Independent variables 

2.4.2.1. Smoking status. Smoking status was assessed with the question: 
“Which of the following best applies to you? Please note we are referring 
to cigarettes and other kinds of tobacco that you set light to and NOT 
electronic or ’heat-not-burn’ cigarettes. (a) I smoke cigarettes (including 
hand-rolled) every day; (b) I smoke cigarettes (including hand-rolled), 
but not every day; (c) I do not smoke cigarettes at all, but I do smoke 
tobacco of some kind (e.g., pipe, cigar or shisha); (d) I have stopped 
smoking completely in the last year; (e) I stopped smoking completely 
more than a year ago; (f) I have never been a smoker (i.e. smoked for a 
year or more).” Respondents who reported smoking any type of tobacco 
(i.e. responses a-c) were coded as people who currently smoked (termed 
“smokers” in parts of the results section for brevity). Respondents who 
reported that they had stopped smoking (responses d, e) were coded as 
people who formerly smoked (termed “former smoker” in results for 
brevity) and respondents reporting response f were coded as people who 
have never smoked (termed “never smoker” in results for brevity).(Kock 
et al., 2021 Mar). 

2.4.2.2. Time since quit (categorical). Information about time since 
quitting and smoking status (Supplementary materials) were used to 
code people who formerly smoked into three groups: stopped smoking 
within the past 6 months; stopped smoking>6 months and up to 1 year 
ago; stopped smoking more than a year ago. 

2.4.2.3. Years since quit (continuous). A continuous variable for length 
of abstinence in years (how many years ago a respondent quit smoking, 
starting at 1 for those who had quit one year ago and rising in yearly 
increments) was calculated as a respondent’s actual age minus the age 
they reported having stopped smoking. This provided a more granular 
measure of longer-term cessation than the categorical time since quit 
variable. 

2.4.2.4. Ever diagnosis with a mental health condition. Respondents were 
asked to indicate if they have had a mental health diagnosis: “Since the 
age of 16, which of the following, if any, has a doctor or health pro
fessional ever told you that you had?; None of these; Don’t know; Prefer 
not to say”.(Kock et al., 2021 Mar) Respondents who reported any of the 
mental health diagnoses specified above were classified as “Ever diag
nosis” and those reporting none as “No diagnosis”. 

Age 16 was chosen as a cut off because outside of COVID restrictions, 
the STS surveys the population aged 16 and over, so an older cut-off age 
would have omitted a subgroup of participants. This is in line with the 
Adult Psychiatric Morbidity Survey (APMS), the largest survey of mental 
health in England (Digital and Morbidity, 2014). 

2.4.3. Current use of nicotine-containing products 
Use of other nicotine products in the form of nicotine replacement 

therapy (NRT), e-cigarettes, heated tobacco products (HTP) or nicotine 
pouches was derived from a set of questions which differed by smoking 
status but all used the same list of response options (see supplementary 
materials). Use of any product (a to j in supplementary materials) was 
coded as current use of a nicotine-containing product. For some 

analyses, we separated different types of nicotine-containing products 
into NRT use, electronic cigarette use, and HTP/nicotine pouch use. 
Numbers for HTP and nicotine pouches were expected to be very small. 
(Tattan-Birch et al., 2021). 

2.4.4. Covariates 

2.4.4.1. Socio-demographic characteristics. Socio-demographic variables 
included age, identified sex (responses of “Man”, “Woman”, or “In 
another way” to the question “Which of the following best describes how 
you think of yourself?”) social grade (based on the National Readership 
Survey classification system for social grade based on occupation of the 
chief income earner with categories of ABC1 (managerial, professional 
and intermediate occupations) and C2DE (small employers and own- 
account workers, lower supervisory and technical occupations, and 
semi-routine and routine occupations, never workers and long-term 
unemployed)) and region (London, Southern England, Central England, 
Northern England, Wales, Scotland).(NRS, 2017). 

2.4.4.2. Sample selection. Overall, 38,202 adults aged 18 + were sur
veyed between October 2020 and February 2022. Those who did not 
complete the primary outcome mental health questions (n = 4,702), or 
selected ‘I don’t know’ or ‘prefer not to say’ in response to any of them 
(n = 773) were excluded. This left a final unweighted sample of 32,727 
adults. For regression analyses, a complete case analysis was used under 
the assumption that data are missing at random (data were missing for 
< 5 % of cases overall and under each variable after removing those who 
did not respond to the mental health questions). 

To explore the impact of excluding the 5,475 cases specified above, 
using a dummy variable to indicate exclusion we conducted unadjusted 
logistic regression analyses assessing the associations between excluded 
(versus included) cases and smoking status (Groenwold et al., 2012). 
There were no apparent associations between exclusion and smoking 
status for each question in the K6 (Table S7). 

2.5. Analyses 

All analyses were carried out in R (v4.1.3) using RStudio and pre- 
registered on the Open Science Framework (https://doi. 
org/10.17605/OSF.IO/YVJ6W). Alpha was set at 0.05 and was consid
ered alongside the theory and explanation as to the effect, the effect size 
and the measures of uncertainty around each coefficient. 

First, weighted prevalence with 95 % CIs of moderate, serious and 
any (moderate/serious) past-month distress were calculated overall and 
by smoking status (currently smoking, stopped smoking in the past 6 
months, stopped smoking 6 months to 1 year ago, stopped smoking > 1 
year ago, never smoked). Then, unweighted logistic regressions were 
conducted regressing past-month distress on smoking status. Models 
were run unadjusted and adjusted for socio-demographic characteristics 
and ever diagnosis with a mental health condition. The adjusted model 
included a two-way interaction term between smoking status and ever 
diagnosis. A significant interaction was explored by stratifying accord
ing to ever diagnosis with a mental health condition. 

Then to explore trends according to length of abstinence, multivar
iable logistic regression models were fitted for the prevalence of any 
past-month distress as a function of years since quit. The adjusted model 
included a two-way interaction term between years since quit and ever 
diagnosis. To allow for non-linear trends, years since quit was modelled 
using a restricted cubic spline with 3 internal knots, each placed at the 
25th, 50th and 75th quantiles of the data, with the boundary knots 
placed at the 5th and 95th quantiles due to data sparseness among those 
who had quit for>65 years. 

Finally, we report weighted prevalence with 95 % CIs of moderate, 
serious and any (moderate or serious) past-month distress for people 
who formerly smoked who were using a non-combustible nicotine- 
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containing product and people who formerly smoked who were not 
using other nicotine-containing products overall. Unweighted logistic 
regressions were conducted regressing past-month distress on use of 
nicotine containing products among people who formerly smoked. 
Models were run both unadjusted and adjusted for socio-demographic 
characteristics and ever diagnosis with a mental health condition. All 
models were limited to those who reported using only one nicotine 
product. This is because the measure of frequency of use of a nicotine 
product is only specific for respondents exclusively using one product. 
Analyses were then repeated with the variable for other nicotine- 
containing products replaced by the variable separating the type of 
product (NRT, e-cigarettes, HTP/nicotine pouches). 

2.6. Sensitivity analyses and unregistered changes to analysis 

The first set of analyses (examining distress according to smoking 
status) were rerun with those who quit up to one month ago as a distinct 
category among those who quit in the past six months. This was to 
separate respondents experiencing the acute phase of withdrawal from 
smoking associated with depressed mood and anxiety. The responses to 
the STS question asking how long ago the most recent quit attempt 
started do not allow for a < 6 weeks categorisation (as stated in the pre- 
registered protocol). 

Related to the analyses on distress among former smokers using a 
non-combustible nicotine-containing product, sensitivity analyses were 
run including only those who had not smoked for > 1y, to explore 
whether the results among all those who formerly smoked in the primary 
analysis were driven by recent quitters who may be more dependent on 
nicotine and have worse mental health. 

In addition, 21 % of people who formerly smoked who use e-ciga
rettes and not any other non-combustible nicotine product (n = 191/ 
894) reported using non-nicotine e-cigarettes. These respondents were 
excluded in a further sensitivity analysis. 

It is possible that an association between nicotine product use and 
psychological distress was due to confounding by unmeasured variables. 
E-values, are defined as the minimum strength of association (on the risk 
ratio scale), that an unmeasured confounder would need to have with 
both treatment and outcome to explain a specific treatment-outcome 
association, conditional on the measured covariates. We calculated E- 
values for the observed AORs to estimate the strength of association that 
an unmeasured variable would need to have with nicotine product use 
and psychological distress to explain the positive product use-mental 
health association. (Vanderweele and Ding, 2017). 

3. Results 

A total of 32,727 adults in Great Britain were included in the analytic 
sample between October 2020 and February 2022. Table 1 presents 
weighted sample characteristics. The median score for psychological 
distress using the Kessler measure was 2 (IQR 5; range 0–24); a posi
tively skewed distribution (Figure S1). 

3.1. Association between distress and time since quit 

Any past-month psychological distress (Fig. 1) was higher among 
people who currently smoked (42⋅4%, 95 % CI 41⋅1-43⋅8), past 6-month 
former-smokers (43⋅1%, 37⋅5-48⋅8) and 6–12 month former-smokers 
(44⋅3%, 39⋅0-49⋅8) than among people who stopped smoking > 1y 
ago (24⋅3%, 23⋅3-25⋅3) and never smokers (25⋅4%, 24⋅8-26⋅0). Similar 
patterns were observed for both moderate and serious distress (Fig. 1). 

In unadjusted and adjusted logistic regression models, never smokers 
and > 1y former smokers had lower odds of any distress compared with 
smokers (Table 2). This was true for both those who had ever been 
diagnosed with a mental health condition, and those reporting no 
diagnosis. However, there was an interaction such that the associations 
with distress among > 1y former-smokers and never smokers were more 

pronounced among those with a diagnosis (AOR = 0⋅58, 95 % CI 0⋅51- 
0⋅66; 0⋅60, 0⋅53-0⋅67) than among those with no diagnosis (0.86, 0⋅76- 
0⋅98; 0⋅72, 0⋅65-0⋅81) (Table S1 and Figure S2). In a sensitivity analysis, 
recoding the past 6-month former-smoker category so that past-month 
former smokers were a distinct group did not have any impact on the 
results (Table S4). 

The median number of years participants had quit smoking was 17 
(IQR 38⋅5; range 1–78 (Figure S3). The fitted non-linear trend indicated 
a potential decline in distress with years since quitting among all adults 
(from 43⋅3% (95 % CI 34⋅7-52⋅3) in year 1 to 35⋅6% (26⋅9-45⋅5) in year 
40 (Figure S4). A potential decline was also apparent among those who 
had ever been diagnosed with a mental health condition (from 66⋅5% 
(57⋅1-74⋅8) in year 1 to 60⋅5% (49⋅7-70⋅3) in year 40). While this may 
signal a decline, the confidence intervals for estimates included the 
possibility of no association and should be viewed with caution. There 
was little change in distress among those without a diagnosis according 
to years since quit. People reporting a diagnosis had higher distress than 
those with none and this was persistent across years quit. The non-linear 
models were a better fit of the data than null and linear models (χ2(3) =
990, p < 0⋅001; χ2(3) = 135⋅8, p < 0⋅001). 

3.2. Association between distress and nicotine use among former-smokers 

The prevalence of any past-month psychological distress (Fig. 2) was 

Table 1 
Characteristics of sample (weighted data).   

GB 

Characteristic %, (n) N = 32,593 
Age  
16–24 10.9 %, (3,557) 
25–34 17.1 %, (5,583) 
35–44 16.0 %, (5,206) 
45–54 17.1 % (5,561) 
55–64 15.5 % (5,049) 
65+ 23.4 % (7,636) 
Sex  
Men 48.9 % (15,940) 
Women 51.1 % (16,648) 
In another way 0.0 % (4) 
Social grade  
ABC1 54.2 % (16,959) 
C2DE 45.8 % (14,350) 
Unknown 1,294 
Region  
London 13.2 % (4,318) 
Northern England 24.0 % (7,827) 
Central England 26.2 % (8,534) 
Southern England 23.0 % (7,484) 
Wales 4.8 % (1,571) 
Scotland 8.8 % (2860) 
Smoking status  
Smoker 16.5 % (5,311) 
Past 6 m former-smoker 1.0 % (317) 
6–12 m former -smoker 1.0 % (341) 
>1y former -smoker 23.5 % (7,576) 
Never smoker 58.0 % (18,718) 
Unknown 331 
Ever mental health diagnosis  
None 69.5 % (22,667) 
Ever diagnosis 30.5 % (9,925) 
Use of nicotine product (former-smokers only)  
No nicotine 85.1 % (7,090) 
Nicotine 14.9 % (1,242) 
E-cigarette* 11.3 % (937) 
HTP/Pouch 0.3 % (26) 
NRT 3.4 % (279) 

Data from October 2020 - February 2022. 
Those with missing data (labelled “unknown” were excluded from the analytic 
sample. 
1Unweighted N = 32,727. 

* Including some non-nicotine e-cigarette use. 
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higher among former-smokers who used any nicotine product (37⋅2%, 
95 % CI 34⋅6-39⋅9) than among those who did not use nicotine (24⋅1%, 
23⋅1-25⋅1). We observed similar patterns according to nicotine use for 
both moderate and serious distress (Fig. 2). In unadjusted and adjusted 
logistic regression models, former-smokers who used nicotine had 
higher odds of any distress compared with former-smokers who did not 
use nicotine (Table 3). The E-value for the fully adjusted model was 1⋅42 
(lower 95 % CI, 1⋅20). 

In the unadjusted model assessing distress according to type of 
nicotine product used, those who used an e-cigarette, HTP/pouch or 
NRT, respectively, had higher odds of distress compared with those who 
did not use nicotine (Table 3). After adjustment, only NRT use was 
associated with distress. The E-value for the fully adjusted model was 

1⋅85 (lower 95 % CI, 1⋅43). These results were mirrored by the sensi
tivity analyses including only > 1y former-smokers (Table S5). Further 
sensitivity analyses excluding non-nicotine e-cigarette users had little 
impact on the model (Table S6). 

4. Discussion 

Between October 2020 and February 2022 in Great Britain, past 
month psychological distress was higher among people who currently 
smoked smokers and people who had quit smoking for under one year 
than among those who had been quit for over one year and who never 
smoked. However, the lower odds of distress among those who had not 
smoked in the longer-term (>1 year) and never smoked compared with 

Fig. 1. Prevalence of psychological distress in Great Britain (weighted). 1Unweighted N = 32,727. Data from October 2020 - February 2022.  

Table 2 
Association between past-month distress and smoking status in Great Britain.   

Model 1 (unadjusted) N = 32,405 Model 2 (adjusted) N = 30,619 

Variable Distress % (Total N) OR1 95 % CI1 P Distress % (Total N) OR1 95 % CI1 P 

Smoking status         
Smoker 41.8 % (4,984) 1 —  41.7 % (4,679) 1 —  
Past 6 m former -smoker 40.8 % (292) 0.96 0.75, 1.21  0.72 40.4 % (270) 0.81 0.52, 1.22  0.16 
6–12 m former -smoker 41.3 % (320) 0.98 0.77, 1.23  0.84 41.2 % (306) 0.99 0.68, 1.42  0.54 
>1y former -smoker 23.3 % (7,938) 0.42 0.39, 0.45  <0.001 23.2 % (7,581) 0.86 0.76, 0.98  0.022 
Never smoker 24.1 % (18,871) 0.44 0.41, 0.47  <0.001 24.1 % (17,783) 0.72 0.65, 0.81  <0.001 
Ever mental health diagnosis         
None     16.2 % (21,360) 1 —  
Ever diagnosis     51.6 % (9,259) 5.76 5.04, 6.58  <0.001 
Smoking status * Ever mental health diagnosis         
Past 6 m former smoker * Ever diagnosis      0.82 0.47, 1.47  0.5 
6–12 m former smoker * Ever diagnosis      0.89 0.53, 1.52  0.66 
>1y former smoker * Ever diagnosis      0.67 0.56, 0.80  <0.001 
Never smoker * Ever diagnosis      0.83 0.71, 0.96  0.015 
1OR = Odds Ratio, CI = Confidence Interval 

Model 2 adjusted for sex, age, social grade, region and ever diagnosis with a mental health condition. 
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those who currently smoked was more pronounced among those who 
had ever been diagnosed with a mental health condition. Distress was 
higher among people who formerly smoked who reported use of a non- 
combustible nicotine product compared with those reporting no use of 
any nicotine product, but this varied by product use; only use of NRT 
was associated with higher distress among those who formerly smoked. 

A review on the longitudinal effects of smoking cessation on mental 
health concluded that cessation was associated with improvements in 
mental health symptoms compared with continued smoking.(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 of Systematic Reviews., 2021) Results from our 
current study suggest that these improvements may appear after at least 
one year abstinence from smoking. This finding held after separating out 
those who had quit up to one month ago - a group more likely experi
encing the acute phase of withdrawal from smoking.(Gorniak et al., 

2021) Improvements in physical health,(Spears et al., 2020 Jul) per
ceptions of own health and general health-related quality of life(Stewart 
et al., 1995 Dec 1) associated with smoking cessation often manifest in 
the medium to long-term after cessation. The associated benefits of these 
improvements on mental health likely occur with time. Importantly, if 
the association was driven by improvements in mental health that pre
cede smoking cessation, we might expect to see lower levels of distress 
among past 6-month and 6–12 month former-smokers (who are unlikely 
to still be experiencing nicotine withdrawal). Rather our results show 
that there are similar levels of distress among smokers, past 6-month and 
6–12 month former-smokers, and lower levels among > 1y former- 
smokers and never smokers. However, it remains plausible that of 
shorter-term (i.e. past-year) former-smokers, those with better mental 
health are more likely to stay quit. In this case although short-term quit 
success may not be driven by improved mental health, staying quit in the 
longer term (>1 year) may be. Public health messaging supporting 

Fig. 2. Prevalence of psychological distress among former-smokers in Great Britain according to use of any nicotine product (weighted). Unweighted N = 8,651; 
Nicotine includes non-nicotine e-cigarette use (see sensitivity analyses). 

Table 3 
Association between past-month distress and use of non-combustible nicotine product among former smokers.   

Model 1 (unadjusted) N = 8,651 Model 2 (adjusted) N = 8,247 

Variable Distress % (Total N) OR1 95 % CI1 P Distress % (Total N) OR1 95 % CI1 P 

Nicotine product use         
No nicotine 22.9 % (7,455) 1 —  22.9 % (7,111) 1 —  
Nicotine 35.9 % (1,196) 1.88 1.65, 2.14  <0.001 36.0 % (1,136) 1.23 1.06, 1.42  0.007 
Nicotine product use         
No nicotine 22.9 % (7,455) 1 —  22.9 % (7,111) 1 —  
E-cigarette 35.0 % (894) 1.81 1.56, 2.10  <0.001 34.8 % (856) 1.12 0.94, 1.33  0.18 
HTP/pouch 42.9 % (28) 2.52 1.16, 5.32  0.016 42.9 % (28) 1.61 0.70, 3.64  0.25 
NRT 38.0 % (274) 2.06 1.60, 2.64  <0.001 39.3 % (252) 1.61 1.21, 2.13  <0.001 

Model 2 adjusted for sex, age, social grade, region and ever diagnosis with a mental health condition. 
Nicotine includes non-nicotine e-cigarette use (see sensitivity analyses). 

1 OR = Odds Ratio, CI = Confidence Interval. 
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smoking cessation generally focuses on the physical health effects of 
smoking (e.g. cancers, respiratory illness(Durkin et al., 2012; [32]). 
Considering the persistent socioeconomic and mental health gradient in 
smoking prevalence, messaging on smoking cessation to improve mental 
health(Action on Smoking and Health. Public mental health and smok
ing: A framework for action - Action on Smoking and Health [Internet]., 
2020) after a year of staying quit may appeal to the third of smokers with 
mental health problems and those who are aware of the physical effects 
but continue to smoke or who struggle to quit.(Costello et al., 2012 Sep). 

Ever diagnosis with a mental health condition was associated with 
much higher odds of past-month distress. Similar findings have been 
highlighted in other populations and reflect the increased likelihood of 
experiencing mental health symptomology among those with a previous 
episode or diagnosis.(Nishi et al., 2020 Mar; Segal et al., 2003 Nov 1; 
Seimyr et al., 2013 Feb 1) Our results suggest that those with a history of 
mental health disorder(s) may experience greater improvements in 
mental health than those without a previous diagnosis. This is supported 
to an extent by our exploratory analysis of distress according to years 
since quit, where distress was persistently higher among those reporting 
ever diagnosis with a mental health condition but may have declined 
modestly and gradually over time. However, these findings must be 
viewed as exploratory given the uncertainty in estimates and the po
tential for a ‘floor effect’ of distress among those who do not report ever 
being diagnosed with a mental health condition, with declines among 
those with a diagnosis due to a higher starting point and ‘regression to 
the mean’ rather than persistent abstinence from smoking. 

It is possible that some individuals in our sample have a mental 
health condition that is undiagnosed, and that we may therefore be 
underestimating the true prevalence of diagnoses. Unfortunately, this is 
not something that we could adjust for as individuals may not them
selves know how to clinically categorise their own mental health. Our 
analysis adjusts for ever diagnosis with a mental health condition, rather 
than the actual experience of a mental health condition, and therefore 
provides an approximation of the proportion of the population who have 
ever experienced a mental health condition. Nonetheless the effects of 
including ever diagnosis in our analysis are nonetheless very clear, and it 
is unlikely that these findings would be drastically altered by having 
(potentially) more accurate approximation of experienced mental health 
conditions. Finally, the primary outcome - the Kessler (K6) diagnostic 
screening tool - is a validated measure that identifies individuals with a 
high likelihood of being diagnosed with mental illness and its associated 
effects (Kessler et al., 2010), and those with high scores in the K6 will to 
a degree represent those who may not have been diagnosed by a 
clinician. 

We found higher odds of distress among people who formerly 
smoked and were using any non-combustible nicotine product compared 
with no use. When assessing by type of nicotine product used, our as
sociations held for NRT, but not other product use (e-cigarettes, HTP/ 
pouches). Importantly, we cannot infer the direction of this association. 
People who previously smoked with symptoms of poor mental health 
and higher nicotine dependence may be more likely to seek treatment 
and use nicotine as a form of self-medication or coping strategy,(Beno
witz, 2009 Feb; van der Heijden et al., 2022) and thus self-select into our 
sample of former-smokers.(Spears et al., 2020 Jul; McNeill et al., 2019 
Oct 15) Adjustment for relevant sociodemographic covariates appeared 
to attenuate all estimates, suggesting some potential for self-selection. 
The respective E-values of 1⋅42 (for any nicotine product use) and 
1⋅85 (for NRT use specifically) indicate that an unmeasured confounder 
would need to have an association with both nicotine product use and 
psychological distress of at least these effect sizes to explain the asso
ciation. Research examining the role of nicotine dependence among 
cigarette smokers and smokeless tobacco users has found positive as
sociations between product use and mental disorders in the region of 
AORs 1–1.9 (depending on product). It is plausible that unmeasured 
nicotine dependence among respondents in our current study explains 
the observed associations. 

It is possible that nicotine users experience symptoms of distress due 
to the ongoing effects of nicotine withdrawal.(Hughes, 2007 Mar 1) 
Nonetheless, quitting nicotine entirely should be weighed against the 
possible benefit of using nicotine products to prevent relapse to smok
ing, and the potential improvements in mental health following smoking 
cessation. Future research should use longitudinal methods to regularly 
track changes in mental health outcomes before, during and after a 
smoking cessation attempt into the long term, compared with continued 
smoking, or use of a nicotine containing product. 

Limitations of this study include the inability to infer directionality 
in the associations between smoking status, nicotine product use and 
mental health. It is possible that some participants with previous history 
of mental illness, or that those with past-month distress, did not report it. 
Participants underreporting their experience of distress in the survey 
may also be those who underreport previous history of mental illness. 
This would be particularly important in our current analysis if there was 
a pattern of underreporting such that former smokers were less likely to 
report mental health information (thus selecting a sample of former 
smokers who had better mental health). Reassuringly, although missing, 
the pattern of missingness appears similar between our groups of in
terest and unlikely to bias the results. Moreover, the list of mental health 
diagnoses in the “ever diagnosis” variable included obsessive compul
sive disorder, and autism which have been associated with lower like
lihood of smoking.(Abramovitch et al., 2015; Bejerot and Nylander, 
2003) Given that only ~ 1.5 % of cases report these conditions each 
wave it is unlikely that these impacted are overall results given that all 
other included mental health conditions are associated with smoking. 

Due to small case numbers and restriction of the question to only 
those who had smoked in the past year, we were unable to include 
frequency and duration of nicotine use since quitting smoking. Results 
may be impacted due to data collection coinciding with several waves of 
the COVID-19 pandemic, and its associated impact on mental health. 
(Kock et al., 2021; Daly et al., 2020) Qualitative research into the spe
cific stressors that people who formerly smoked experience in the 
months and years after quitting may help us understand the potential 
relationship between cessation and improved mental health. It remains 
possible that some people quit smoking for health reasons that remained 
distressing during the immediate period of abstinence, but which 
attenuated with time. 

In conclusion, among adults in Great Britain, people who had never 
smoked and not smoked for > 1 year had lower levels of distress 
compared with those who currently smoked and or had quit in the past 
year, suggesting that improvements in mental health following cessation 
are possible after a year or more of abstinence. Nicotine use among 
people who formerly smoked is associated with higher levels of distress, 
but due to the potential for selection bias and confounding more 
research is needed to determine causality. 
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