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Abstract

This study analyses changes in depressive symptomatology as a function of smoking status
over time after a cognitive-behavioural intervention for smoking cessation among smokers
with a history of depressive episode. The sample comprised 215 smokers with antecedents
of depressive episode (M,,.=45.03; 64.7% female). Depressive symptoms were assessed
using BDI-II at baseline, end of intervention and at 3-, 6- and 12-month follow-ups.
Depression was examined according to smoking status at 12-month follow-up: abstain-
ers, relapsers and smokers. The linear mixed model showed a significant effect for time
(F=11.26, p<.001) and for the interaction between smoking status and time (F'=9.11,
p<.001) in the variations in depression. Abstinent participants at 12 months experienced
a reduction in depressive symptomatology. This change was significant when comparing
abstainers to smokers and relapsers. The present study suggests an association between
abstinence and reductions in depressive symptomatology for smokers with a history of
depressive episode after an intervention for smoking cessation.

Keywords Depressive symptomatology - Smoking cessation - Relapse - Cognitive-
behavioural intervention - 12-month follow-up - History of major depressive episode

Smoking is one of the leading modifiable causes of death and disability worldwide (US
Department of Health and Human Services [USDHHS], 2020). Even though smok-
ing prevalence has decreased over the past decades (World Health Organization [WHO],
2023), the prevalence of smokers with mental health disorders does not follow the same
pattern. Weinberger et al. (2020) analysed the changes in smoking prevalence from 2005
to 2017, finding a significant decrease in smoking prevalence both among people with and
without depression. However, these authors point out that the decrease in smoking preva-
lence was noticeably lower for smokers with depression.
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The association between depression and smoking is well-established and has been
extensively studied. People with depression are at higher risk of becoming smokers, and
smoking seems to be associated with later depression (Fluharty et al., 2017; Sanchez-
Villegas et al., 2021). Also, smokers with depression encounter more significant barri-
ers to smoking cessation than those without depression (Ranjit et al., 2020) and show
higher levels of nicotine dependence (Bainter et al., 2020), stronger urges to smoke
when anticipating the relief from a negative mood state (Berlin & Singleton, 2008),
higher relapse rates (Huffman et al., 2018; Zvolensky et al., 2015) and a more intense
withdrawal syndrome when compared to smokers with lower levels of depressive symp-
tomatology (Tucker et al., 2022).

Due to the difficulties that depressed smokers encounter in quitting and remaining
abstinent, efforts are being made to improve smoking cessation interventions. For exam-
ple, behavioural activation is a mood management component that has been gaining in
popularity as an option to address this issue (Audrain-McGovern et al., 2023; Busch
et al., 2017; Martinez-Vispo et al., 2019). Other efforts also include a combination of
both behavioural activation and contingency management (Secades-Villa et al., 2019).

In contrast to all the factors that may hinder smoking cessation, smokers with men-
tal health issues seem to be as motivated to quit as the general population (Siru et al.,
2009). Some studies even suggest that higher levels of psychological distress are asso-
ciated with higher motivation to quit smoking (Kastaun et al., 2022). The same is true
for smokers with a past or current history of major depression; motivation to quit is
high, and various attempts to quit are made among this population (Quinn et al., 2022).
Considering that depressive disorders are classified as one of the leading causes of
non-fatal health loss at a global level (WHO, 2017) and that tobacco smoking poses
increased health risk, it is crucial to foster any strength among this population, such
as high motivation, to promote and achieve successful smoking cessation. Therefore,
continued research is warranted to improve smoking cessation interventions for smokers
with depression.

Unfortunately, there is a common fear that smoking cessation among people with cur-
rent or past major depression or other mental health disorders will worsen mental health
conditions. This fear is reflected in the reluctance of mental health professionals to provide
smoking cessation interventions (Lembke et al., 2007). Notwithstanding the reluctance,
evidence suggests that smoking cessation improves depressive symptomatology among
the general population (Hahad et al., 2022; Rodriguez-Cano et al., 2016), and other men-
tal health variables such as depressive symptoms, anxiety and stress levels among clinical
and general populations (Taylor et al., 2021). However, when studies target smokers with
past or current depressive episode, results are mixed. For instance, a study conducted by
Liu et al. (2021) concludes that abstinence does not result in lower depression in smokers
with a history of major depressive disorder (MDD), but continued smoking does result
in worse depressive symptomatology over time. Furthermore, Blalock et al. (2008) found
that among a population of smokers with a history of major depression, 44% of abstainers
reported a remission of their depressive disorder at the 3-month follow-up. On the other
hand, other studies, like the one conducted by Glassman et al. (2001), conclude that smok-
ers with a history of major depression who quit are at increased risk of depressive epi-
sode for at least the initial 6 months of abstinence. Therefore, further research is called for
(Weinberger et al., 2013).

The present study aims to clarify further the relationship between smoking cessation
and depression in people with a history of depressive episode. Changes in depressive
symptomatology were examined based on smoking status over time after having received a
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cognitive-behavioural intervention to quit smoking. The analysis was conducted in a sam-
ple of smokers with antecedents of depressive episode.

Methods
Participants

The initial sample was composed of 409 smokers who participated in a cognitive-behav-
ioural intervention for smoking cessation in the Smoking Cessation and Addictive Dis-
orders Unit at the University of Santiago de Compostela. The participants were recruited
between 2015 and 2021.

To be included in the study, participants had to be 18 years old or older, willing to par-
ticipate in the psychological intervention, smoke a minimum of six cigarettes per day and
meet the criteria for past or current major depressive episode as assessed by the Major
Depressive Episode Screener (MDE; Muiioz, 1998).

Exclusion criteria included the following: co-occurring substance use disorder (cocaine,
cannabis, alcohol and/or opioids); diagnosis of a severe mental disorder (psychotic disorder
and/or bipolar disorder); use of any tobacco products other than cigarettes; participation in
the previous year in an effective psychological or pharmacological intervention for smok-
ing cessation; and failing to attend the first intervention session.

After assessment and considering the criteria, a total of 194 participants were excluded
for the following reasons: 1 smoker had co-occurring substance use disorder; 11 presented
a diagnosis of a severe mental disorder; 8 had received an effective intervention for smok-
ing cessation in the past year; 13 did not attend the first intervention session; and 161 par-
ticipants did not meet criteria for a past or current depressive episode. The final sample on
which the analysis was conducted comprised 215 smokers.

For this study, participants were grouped according to their smoking status at the 12-month
follow-up: abstainers (n=58), relapsers (n=76) and smokers (n=81). Abstinent participants
were defined as those who self-reported not smoking during the 30 days before the follow-up
conducted 12 months after the end of the intervention. Relapsers were defined as those who self-
reported not smoking even one puff for the past 24 h at the last intervention session but reported
smoking at any of the follow-ups conducted at 3, 6 or 12 months. Finally, the smoker category
was defined as those participants who did not quit throughout the intervention sessions.

Abstinence was biochemically validated through measurements of carbon monoxide
(CO) in exhaled breath using Bedfont’s Micro+ Smokerlyzer (Bedfont Scientific Ltd.,
Maidstone, Kent, UK). The cut point for CO measurements was 5 particles per million
(ppm) in exhaled breath (Benowitz et al., 2020). Any score over 5 ppm indicated that the
participant was a smoker. Due to the situation generated by the coronavirus pandemic in
2020 (COVID-19) and the social distancing measures that were established, it was impos-
sible to biochemically validate abstinence for 43.1% of our sample, leading to our having to
rely exclusively on self-reported abstinence for this part of the sample.

Measures
In the context of this research, participants were assessed using a semi-structured interview

and a set of questionnaires to collect socio-demographic variables and assess depression
and smoking-related factors.
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The following questionnaires were used for the pre-intervention assessment:

(1) The Smoking Habit Questionnaire (SHQ; Becofia, 1994). The SHQ is a questionnaire
used to gather general information on socio-demographic and smoking variables, such
as age, sex, cigarettes per day (CPD) or educational level.

(2) The Major Depressive Episode (MDE) Screener (Muiloz, 1998). The MDE Screener is
a hetero-applied questionnaire that is used to identify past or current major depressive
episodes.

(3) The Beck Depression Inventory IT (BDI-II; Beck et al., 2006). The BDI-1I is a 21-item
questionnaire that evaluates the presence and severity of depressive symptomatology.
Participants completed this questionnaire at pre-intervention, post-intervention and at
the 3-, 6- and 12-month follow-ups.

Procedure

A cognitive-behavioural smoking cessation intervention was applied in this study. The
intervention was administered by counselling psychologists or clinical psychologists and
was divided into eight weekly group sessions. Some of the components of this intervention
were the following: self-report of daily cigarette use, graphic representation of daily con-
sumption, psychoeducation about tobacco, strategies and activities for the avoidance and
attenuation of withdrawal symptoms and craving, nicotine fading, stimulus control, behav-
ioural activation and relapse prevention (Becoiia, 2007; Martinez-Vispo et al., 2019).

The present study followed all ethical principles and was approved by the Bioethics
Committee of the University of Santiago de Compostela.

Analytical Strategy

Descriptive analyses based on smoking status at the 12-month follow-up (abstainers, smok-
ers, and relapsers) were conducted for socio-demographic variables and pre-intervention
depressive symptomatology and smoking-related factors. Additionally, differences in these
data were examined using chi-square tests for qualitative variables, to which Bonferroni
corrections for multiple comparisons were applied, and ANOVAs for continuous variables.
Post hoc analyses were conducted to identify which groups differed from each other and in
what direction.

In order to further assess the longitudinal changes in depressive symptomatology in the
three groups, we applied a repeated measures analysis of variance (ANOVA), with time
(pre-intervention, post-intervention, 3-, 6- and 12-month follow-ups) as the within-subject
factor and smoking status at the 12-month follow-up (abstainers, smokers and relapsers) as
the between subject factor. Greenhouse—Geisser correction was used to correct for the non-
sphericity of the data.

Linear mixed modelling (LMM) was conducted to compare the effect of smoking status
at the 12-month follow-up (abstainers, smokers and relapsers) on depression measures over
time with Bonferroni correction for multiple comparisons. Restricted maximum likelihood
(REML) estimation was used to account for missing data. Significant effects were followed
up using pairwise comparisons.

All effects were reported with their corresponding confidence interval (CI), which was
established at 95%. Any p-value lower than 0.05 was considered significant. All the analy-
ses were conducted with SPSS version 28.
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Results

Participant’s descriptive data based on smoking status at the 12-month follow-up is pre-
sented in Table 1. No significant differences were found as a function of smoking status
at the 12-month follow-up for socio-demographic variables (sex, marital status, educa-
tion level and employment) or for the pre-intervention BDI-II score. However, signifi-
cant differences were found as a function of age and CPD.

Post hoc tests revealed that smokers at the 12-month follow-up were significantly
older than relapsers (F,,, = 3.91, SE=1.73, p=.02) and that smokers consumed
significantly more CPD at pre-intervention than abstainers (F,,,, = 4.34, SE=1.43,
p=.003) and relapsers (F, 5, = 3.13, SE=1.33, p=.02).

After examining the differences in depressive symptomatology between abstainers,
smokers and relapsers at each point in time through the ANOVA (see Table 2), no sta-
tistical differences were found at baseline or at the 3-month follow-up. Notwithstand-
ing, the analysis showed statistical differences between groups at 6- and 12-month
follow-ups. At the end of the intervention, smokers were significantly more depressed
than abstainers and relapsers. At the 6- and 12-month follow-ups, relapsers’ depressive
symptomatology seemed to return back to the levels displayed by smokers. Due to this
tendency, at the 6- and 12-month follow-ups, both smokers and relapsers were signifi-
cantly more depressed than abstainers. This tendency can be observed in Fig. 1.

The repeated measures analysis showed differences in depressive symptoms accord-
ing to smoking status at 12-month follow-up (Fgg (6.406, 186.341)=2.636, p=.015,
n? =0.059), adjusting for cigarettes per day at baseline (Fgg, p>.035).

The mixed linear model showed a significant effect for time (F=11.26, p <.001) and
for the smoking status X time interaction (F=9.11, p <0001) in the change of the BDI-II
scores. Concretely, abstinent participants experienced a significant reduction in depres-
sive symptoms over time compared to relapsers and smokers (Table 3). After quitting
smoking, participants who were abstinent at the 12-month follow-up had a mean reduc-
tion of 8.09 in their BDI-II scores from pre-intervention to the last follow-up, indicat-
ing an improvement of depressive symptomatology over time. BDI-II scores remained
similar in the relapsed (from 13.55 at pre-intervention to 12.36 at the 12-month follow-
up) and smoker group (from 14.11 to 14.28). The pairwise contrast revealed that mean
change was statistically significant when comparing abstinent participants with smok-
ers (mean difference —5.22; SE=1.37, p<.001, 95% CI [-7.82, —2.70]) and relapsed
participants (mean difference —3.20; SE=1.3, p=.048, 95% CI [-6.39, —0.02]). No
significant differences were found between smokers and relapsed participants (mean dif-
ference 2.02; SE=1.30, p=.371, 95% CI [-1.13, 5.16]).

Discussion

The aim of the present study was to investigate changes in depressive symptomatol-
ogy over time after a cognitive-behavioural intervention for smoking cessation, among
smokers with a history of depressive episode. The results revealed that at the end of
the intervention, participants with a history of depressive episode who were abstinent
or who had relapsed at the 12-month follow-up were significantly less depressed than
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Table2 Mean BDI-II scores according to assessment time and smoking status at the 12-month follow-up

Abstain- Smokers (n Relapsers (n F p n?
ers (n= =81) =76)
58)
M SO M SO M SD
Pre-interven- ~ 13.05 1096 14.11 10.46 13.55 842 0.19 0.823
tion
Post-interven- ~ 8.19 7.54 11.82 10.76 8.23 6.39 3.57* 0.030 0.03
tion
Follow-ups
3-month 8.10 10.73 11.57 10.78 9.30 9.80 1.17 0313
6-month 6.24 7.66 11.94 10.74 13.32 10.64 8.14°> <001 0.10
12-month 4.74 749 13.77 12.09 12.26 9.94 10.54° <.001 0.14

“Significant differences between smokers and abstainers, and between smokers and relapsers
b&cGignificant differences between abstainers and smokers, and between abstainers and relapsers

16.00
14.00

~ A - g

Xy

12.00 R

10.00

8.00
6.00

BDI-II Score

4.00
2.00
0.00

=O== Abstainers ==4= Smokers --#A-+ Relapsers

Fig.1 Evolution over time of depressive symptomatology as measured by the BDI-II, according to smok-
ing status at 12-month follow-up

smokers. At the 6- and 12-month follow-ups, relapsers and smokers displayed more
depressive symptomatology than those who remained abstinent at 12 months.

According to the literature, smokers with depressive symptoms or with a history of
depression are more likely to relapse in the first month after smoking cessation (Cooper
et al., 2016). Our data align with the literature, with relapses occurring mainly between the
end of the intervention and the 3-month follow-up. As the relapse occurs and the smoking
habit is reestablished, our results point toward a gradual increase in depressive symptoma-
tology in the group of relapsers. At the 6- and 12-month follow-ups, there are no significant
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Table 3 Results of mixed effects linear models predicting changes in depressive symptoms across the
12-month follow-up period according to smoking status (abstainers, relapsers and smokers)

B SE P 95% CI

Intercept 13.19 1.19 <.001 10.85, 15.53
Time 0.01 0.38 .982 —0.74,0.76
Smoking status®
Abstinent —0.13 1.72 942 —3.52,3.27
Relapser -2.39 1.63 .145 —5.60, 0.83
Time * smoking

status®
Time * abstinent —1.87 S1 <.001 —-2.87, -0.87
Time * relapser —-.17 49 736 —1.14, 0.81

#Comparison group: smoker

differences in depressive symptomatology between smokers and relapsers. Depressive
symptoms return to levels similar to pre-intervention scores for the group of relapsers,
whereas abstainers’ depression levels continue to decrease over time. This might explain
the absence of significant differences in depression at the 3-month follow-up.

The mixed linear model that was performed showed a significant effect of being absti-
nent at the 12-month follow-up on depressive symptomatology reduction over time. Thus,
smoking cessation is associated with an improvement of depressive symptomatology from
pre-intervention to the 12-month follow-up among smokers with a history of depressive
episode who manage to quit and maintain abstinence over time. These results are in line
with those obtained for treatment-seeking smokers regardless of depression history. In
studies like the one conducted by Rodriguez-Cano et al. (2016), abstainers and relapsers at
the 12-month follow-up were significantly less depressed than smokers at the end of a cog-
nitive-behavioural intervention for smoking cessation. Moreover, participants who man-
aged to maintain abstinence at the 12-month follow-up continued to experience a decrease
in depressive symptomatology in contrast with smokers and also with relapsers, whose
symptoms started to increase as relapses took place. Similar results are also obtained for
smokers with mental health issues (Taylor et al., 2021; Wu et al., 2023). In the systematic
review conducted by Taylor et al., it is concluded that smoking cessation is associated with
improvements in anxiety, depression and mixed depressed and anxious symptomatology
when maintaining abstinence within a range of a few weeks to years, in comparison to con-
tinuing to smoke. Wu et al. also found that after a pharmacological intervention for smok-
ing cessation, managing to maintain abstinence for at least 15 weeks and up to 24 weeks
was associated with less anxiety and less depression in contrast with continuous smoking.

Conversely, other studies have not found decreases in depressive symptomatology
after smoking cessation for smokers with a history of depressive episode. For instance,
Liu et al. (2021) analysed depression severity over a 1-year follow-up period after a smok-
ing cessation intervention among treatment-seeking smokers with past, current or no
major depressive episode history. The authors found that continuous smoking seemed to
be significantly associated with an increase in depressive symptomatology after a smok-
ing cessation intervention, rather than abstinence being related to significant decreases in
depressive symptoms. The high baseline depression scores among the participants in the
study might explain this. Glassman et al. (2001) examined smokers with a past history of
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major depression, finding that at the 3- and 6-month follow-ups, abstainers were at a sig-
nificantly higher risk of developing another episode of major depression than smokers. The
results of this study do not refer to depression symptomatology severity. Also, a significant
amount of data was missing at the follow-up among those who did not quit smoking after
the intervention.

The results of the present study suggest that maintaining abstinence over time, espe-
cially in the long term, would reduce depressive symptomatology. Therefore, it is essen-
tial to promote smoking cessation among smokers in general and specifically among those
with a history of depression to improve both physical and mental health.

This study contributes to the growing body of research that supports the fact that smok-
ing cessation is associated with improvements in psychological variables, not only among
treatment-seeking smokers in general but also among those with mental health issues. Dis-
sipating the worry in patients that depression may get worse or more difficult to manage
after smoking cessation is a critical practical implication of the present study. It is crucial
to highlight studies like the one conducted by Prochaska et al. (2019), which concludes
that exposing smokers with mental health issues to a smoking cessation ad campaign that
features success stories of smokers with depression (i.e. achieving abstinence, improving
mood) increases motivation to quit and quit attempts. Motivation to quit is a well-estab-
lished key factor for attaining abstinence (Pifieiro et al., 2016). Therefore, it is vital to
continue conducting studies in this line that strengthen the idea that smoking cessation is
not only possible among people with mental health issues, but it is also beneficial due to
improvements in both physical and mental health. Moreover, the results obtained not only
have implications for smokers with a history of depressive episode but also for the health
professionals who treat them. Mental health professionals perceive many obstacles to
smoking cessation among people with mental health issues, hold negative attitudes towards
quitting smoking and are more permissive when it comes to smoking (Sheals et al., 2016).
They also ask less about smoking status, offer advice for smoking cessation less frequently
and fear that smoking cessation will worsen symptoms (Cerci, 2023). Additionally, men-
tal health professionals believe it should be the patients who demand help with smoking
cessation (Zeeman et al., 2023). The results of the present study can be used as a motiva-
tion and a means for dissipating fears and deconstructing negative attitudes for healthcare
professionals to offer and provide smoking cessation interventions to patients with mental
health issues.

Among the limitations of this study, it is important to highlight the absence of biochem-
ical validation for 43.1% of the sample. To analyse the possible impact this may have had
on the data, we ran tests to compare abstinence rates between participants who had bio-
chemical validation and those whose abstinence was self-reported. The analysis revealed
no significant group differences (X2 =0.54, p=.461). Additionally, smoking cessation liter-
ature suggests that when in-person contact is not feasible, self-reported abstinence seems to
be a reliable measure (Benowitz et al., 2020; West et al., 2005). Another limitation is that
our results are not translatable to the general population of smokers or to smokers with a
history of depressive episode who do not seek help to quit smoking. It is also relevant that
the assessment questionnaires used for this study were self-reported, and such question-
naires can lead to a social desirability bias when reporting on depressive symptomatology.

The present study also has some strengths. Firstly, this study analyses the evolution of
depressive symptoms after a smoking cessation intervention in a specific sample of smok-
ers with a history of depressive episode, filling the gap in the literature that usually studies
variations in psychological variables among non-specific populations (Taylor et al., 2021).
Therefore, this study can be generalised to smokers who seek intervention for smoking
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cessation and who may be struggling to quit smoking due to psychological variables such
as a history of depressive episode. Furthermore, the study offers an extensive time frame
for follow-ups, allowing one to observe the variation of depressive symptomatology up to 1
year after the intervention, strengthening the conclusion that depression seems to decrease
after smoking cessation. Finally, the present study includes an analysis of smokers, abstain-
ers and relapsers in contrast with previous studies that generally analyse smokers versus
abstainers (Wu et al., 2023).

Future research is warranted to analyse more specifically the changes that can be
observed in depressive symptomatology for people with a history of depressive epi-
sode, and, consequently, to study in more detail its relationship with smoking relapse.
Furthermore, due to the differences found in baseline smoking volume between
abstainers, smokers and relapsers, it would be advisable for future studies to consider
the impact of the number of cigarettes smoked per day on depressive symptoms and
abstinence.

In conclusion, this study investigates the association between smoking cessation and
depression among smokers with antecedents of depressive episode, confirming important
reductions in depression for abstainers over time. The analysis presented can not only be
used as support to encourage smokers with depression to achieve abstinence in smoking
cessation interventions but also to encourage people struggling with depressive episodes to
quit smoking as a means to improve mental health.
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