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Abstract

Background: Besides physical problems, cigarette smoking is associated with a high prevalence of comorbid
depression and anxiety symptoms. One of the reasons behind high post-cessation smoking lapse and relapse
rates is inattentiveness to these symptoms during the process of cessation. The aim of this study was to
examine the effects of acceptance and commitment therapy (ACT) on male smokers’ comorbid depression
and anxiety symptoms and smoking cessation.

Methods: This two-group pre-test-post-test randomized controlled trial was done on a random sample of
seventy male smokers. Participants were randomly and evenly allocated to an intervention and a control group.
Patients in these groups received either acceptance or commitment therapy or routine psychological counseling
services include cognitive behavior therapy, respectively. Study data were collected through a demographic
questionnaire, the Structural Clinical Interview (SCI) for Diagnostic and Statistical Manual of Mental
Disorders-4th Edition (DSM-IV) disorders, Beck Depression Inventory (BDI), Beck Anxiety Inventory (BAI),
and Micro Smokerlyzer carbon monoxide monitor. The SPSS software was employed to analyze the data.

Findings: After the intervention, depression and anxiety scores and smoking cessation rate in the
intervention group were respectively lower and higher than the control group (P < 0.050).

Conclusion: ACT can significantly improve comorbid depression and anxiety symptoms and smoking
cessation rate. Thus, it can be used to simultaneously manage depression, anxiety, and cigarette smoking.
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ACT on Smoking Cessation

Introduction

Cigarette smoking is among the most serious
health problem in the world. Currently, about 1.2
billion people smoke cigarette worldwide.l> The
prevalence of cigarette smoking in the world and
in Iran has been reported to be 31.1% and 22.3%,
respectively.34

Cigarette smoking is associated with the high
risk of different developing health problems such
as cardiovascular disease, different types of
cancer, and premature death.5 On average, it leads
to about five million deaths worldwide
annually.>¢ Moreover, about 500 billion dollars
are lost globally due to cigarette smoking.”

The most common treatment for cigarette
smoking is medication therapy.® Studies have
shown the effectiveness of bupropion and
varenicline in smoking cessation.? However, as
many  different  bio-psycho-social  factors
contribute to cigarette smoking, medication
therapy is beneficial to only a small percentage of
smokers.l® Thus, other therapies are used to
increase cessation success rate. Recent studies
have reported the short- and long-term positive
effects of behavioral therapies on smoking
cessation.112 People have more positive attitudes
towards psychotherapy than medication therapy,
and this positive attitude was found to have
positive therapeutic effects.1314

Cognitive behavioral therapy is the most
common and effective type of behavioral
therapy.'> It aims to identify and correct
dysfunctional cognitions, emotions, and behaviors.’3

Despite the known positive effects of
medication and psychological therapies on
smoking cessation, these treatments are associated
with high lapse and relapse rates.!® Studies have
reported that 80% of people who quit smoking
will experience an early lapse during the first
seven days of cessation.’718 One of the most
important factors behind early lapse and relapse
is the failure to address and treat psychological
problems among volunteers for smoking
cessation.’® Psychological problems such as
depression and anxiety have been reported to be
significantly correlated with cigarette smoking.20
Similarly, negative emotions related to depression
and anxiety are also associated with the high risk
of post-cessation relapse?? and make cessation
more difficult.?0?? In fact, each psychological
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problem is associated with a range of negative
cognitions and emotions,? and thus smokers who
suffer from depression and anxiety have more
cognitive problems. Furthermore, studies into the
role of depression and anxiety in smoking
cessation have shown that besides smoking
cessation treatments, smokers need to receive
treatments for anxiety and depression.?2?* The
results of a study showed higher cessation rate
among depressed smokers who received
cognitive behavioral therapy based on mood
management.’” Another study on 251 pregnant
smokers decided to quit smoking also revealed
that anxiety is a significant predictor of postnatal
smoking lapse.?

Despite the wide use of cognitive behavioral
therapies, the effects of these therapies on
cessation success rate are not strong enough.?6 The
results of a study showed that during a
three-month follow-up period after cognitive
behavioral therapy for smoking cessation, lapse
and relapse rates were more than 50%.%” Limited
effectiveness of cognitive behavioral therapies in
smoking cessation may be due to the fact that
these therapies do not focus on comorbid
depression and anxiety disorders.?28 In principle,
they just have focused on specific types of
dysfunctional cognitions related to each problem
and thus, cannot concurrently manage several
problems.? Besides, cognition modification may
not be effective for all patient populations. In
other words, some patients may be unable to
modify their dysfunctional cognitions despite
receiving cognitive behavioral therapies.*

Acceptance and commitment therapy (ACT) is
one of the psychological therapies for behavioral
problems. As a transdiagnostic treatment, ACT
deals with the common pathological core of
psychological problems instead of focusing just on
one certain type of problem.3! Consequently, ACT
can concurrently treat depression and anxiety.?
While receiving ACT, people do not continually and
hardly attempt to change their feelings, thoughts,
and emotions; rather, they simply change their
relationships with those feelings, thoughts, and
emotions.? Through incorporating mindfulness and
focusing on changing individuals” relationships, the
ACT model attempts to promote adaptation and
flexibility. This model comprises six processes,
namely acceptance, diffusion, self as context,
committed action, values, and contact with the
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present moment.3! The main goal of ACT is to help
people acquire psychological flexibility. While
receiving ACT, individuals learn that negative
emotions are parts of life, and thus not completely
avoidable. Moreover, they understand that negative
emotions do not necessarily entail actions.3!

Previous studies have shown the effectiveness of
ACT in treating cigarette smoking.> For example,
some studies investigated the efficacy of web-based
or telephone-based of ACT in smokers. Their result
showed the efficacy of ACT in these formats.3436
Moreover, other studies have done in certain
healthcare settings and on certain patient
populations such as veterans with posttraumatic
stress disorder.3”38 In other words, to the best of our
knowledge, no study has yet evaluated the effects of
this therapy on smokers who suffer from comorbid
depression and anxiety symptoms. Consequently,
we made this study to examine the effects of ACT
on man smokers’ comorbid depression and anxiety
symptoms and smoking cessation.

Methods

This randomized controlled trial was done using
a two-group (pre- and post-test) design and with
a six-week follow-up period.

Participants were randomly selected from man
smokers who referred to Kargarnejad Teaching
Psychiatric Hospital, Kashan, Iran, for receiving
cessation-related services. Selection criteria were
an age of 18-40 years, an educational degree of at
least primary diploma, presence of nicotine
dependence criteria according to the Diagnostic
and Statistical Manual of Mental Disorders-4th
Edition (DSM-IV), no comorbid psychiatric
disorders except for depression and anxiety, no
history of drug abuse and psychotic disorders, no
history of receiving psychotherapies during the
past six months, and a depression and an anxiety
score of greater than 13 and 8, respectively. These
scores are cut-off points which were used to
diagnose depression and anxiety. Participants
whose depression and anxiety were due to major
life events (such as loss, marital conflicts, or
divorce) were not included. On the other hand,
participants were excluded if they were no longer
willing to participate in ACT sessions, had two or
more absences from the sessions, and received
other medication or psychological therapies for
cessation during the study.

In order to assess psychiatric disorders,
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depression, anxiety, and smoking cessation, we
respectively used structural clinical interview (SCI)
for DSM-IV disorders, Beck Depression Inventory
(BDI), Beck Anxiety Inventory (BAI), and micro
Smokerlyzer carbon monoxide monitor.

SCI for DSM-IV disorders is a semi-structured
interview used adjacent to the evaluator’s clinical
judgment in order to establish psychiatric
diagnosis based on DSM-IV. We used the Persian
SCI in this study. The Persian version was
cross-culturally adapted for the cultural context of
Iran and reported to have a Kappa’'s agreement
coefficient of greater than 0.6 for most diagnoses.®

BDI is a 21-item inventory. Its items are scored
from 0 to 3, yielding a total BDI score of 0 to 63.
The cut-off scores of BDI are as follows: 0-9 for
minimal depression, 10-18 for mild depression
(the recommended cut-off point is 13), 19-29 for
moderate depression, and 30-60 for severe
depression. BDI is used for measuring depressed
patients” feedbacks and symptoms.#0 The items of
BDI had been developed mainly based on the
common attitudes and symptoms of depressed
patients. BDI score was reported to have a
significant correlation with the scores of Hamilton
depression rating scale (HDRS), ZUNG self-rating
depression  scale, Minnesota  multiphasic
personality inventory (MMPI), and Symptom
checklist 90 (SCL-90) (r > 0.6), confirming its
criterion validity. The test-retest correlation
coefficient of BDI was 0.93. The Persian version of
BDI was also reported to have acceptable validity
and reliability.4!

BAI is also a 21-item inventory, the items of
which are scored on a Likert scale from 0 to 3.
Each BAI item describes one of the most common
subjective, somatic, or panic symptoms of anxiety.
Total BAI score can range from 0 to 63. BAI cut-off
scores are as follows: 0-7 for minimal anxiety, 8-15
for mild anxiety, 16-25 for moderate anxiety, and
26-63 for severe anxiety. The Cronbach’s alpha of
the original and the Persian versions of BAI have
been reported to be 0.8240 and 0.92,%2 respectively.
The high correlation of BAI score with the results
of SCI for DSM-IV disorders (r = 0.73) also
confirmed its acceptable criterion validity.4?

Cigarette smoking or cessation status was
assessed using micro Smokerlyzer carbon
monoxide monitor (Bedfont® Scientific Ltd., Kent,
England). Patients with an expiratory carbon
monoxide level of 6 parts per million (PPM) were
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considered as smokers.®

Initially, all 119 patients who referred from
March 5 to 10, 2017, to Kargarnejad Hospital for
receiving cessation-related services were assessed
by an addiction psychologist for eligibility
criteria. In total, 93 men were eligible for the
study, seventy of whom were randomly selected
using a table of random numbers. Then, the
patients were randomly and evenly allocated to
an intervention and a control group. Before the
intervention, all patients in both groups
completed BDI and BAI Then, patients in the
intervention group received ACT, while their
counterparts in the control group received
psychological counseling services routinely
provided to all patients in the study setting.
Table 1 shows ACT content based on each session.
Both interventions were implemented in eight
ninety-minute one-to-one sessions. The sessions
for the patients in the intervention group were
held by a clinical psychologist who was a
smoking cessation and ACT specialist. On the
other hand, in the control group, the sessions
were held by a clinical psychologist who was a
smoking cessation and cognitive behavioral
therapy specialist. Both psychologists held PhD
degrees and were blind to the design and the
methods of the study. Patients were also unaware
of the presence of another intervention even
though they had been provided with information
about the aim of the study. Post-test and
follow-up assessments were performed one and
six weeks after the 8th session of interventions,
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respectively, using BDI, BAI, and Smokerlyzer.
While pre-test assessments had been performed by
the first author, post-test and follow-up
assessments were performed by a psychologist
who was external to the study. It is noteworthy
that the Smokerlyzer machine could assess only
one-week smoking status. Thus, we did not inform
patients about the exact time of post-test and
follow-up assessments in order not to make them
avoid cigarette smoking during the last week
before post-test and follow-up assessments.

At the beginning of the study, informed consent
was obtained from all participants. Moreover, all
study instruments were anonymized using
numerical codes. At the end of the study, ACT was
also provided to the patients in the control group.

The SPSS software (version 11.5, SPSS Inc.,
Chicago, IL, USA) was used for data analysis and
management. The data were described using
descriptive statistics measures such as frequency,
mean * standard deviation (SD). Data analysis
was performed through inferential statistics tests
and techniques such as Pearson's chi-square test,
Student's independent t-test and the repeated
measures analysis of variance (MANOVA).

The current study was approved by the Ethics
Committee of Kashan University of Medical
Sciences, with an approval code of 95102, December
06, 2016 and is registered in the Iranian Registry of
Clinical Trial with the IRCT2017011932057N1 code.
Before implementing the intervention, participants
were asked to fill out and sign the informed consent
forms of this study.

Table1. The contents of the acceptance and commitment therapy (ACT) sessions

Sessions = Contents

1 Building empathy-based rapport with clients to enhance their motivation, identifying internal and
external factors behind lapse, making a therapeutic contract

2 Introducing creative hopelessness, assessing clients’ bad decisions and experiences in life, negotiating
the reasons behind the ineffectiveness of other cessation-related therapies, explaining the effectiveness
of ACT

3 Using metaphors to explain that the main problems of patients have been their excessive attempt to

solve problems as well as their use of problem-solving strategies which were in contradiction with their

feelings, thoughts, and emotions

4 Accepting self as a stable context in relation to the available experiences in order to reduce the effects of
disturbing thoughts, training mindfulness, and exposure-based behavioral techniques in order to manage

experiential avoidance

5and 6 Exercising how to adapt to internal triggers, exploring clients’ values with respect to family, marriage,
childrearing, friendship, job, education, recreation, spirituality, citizenship, and health, adjusting

behaviors based on the identified values

7and 8 Enhancing clients’ commitment to the therapeutic contract, discussing the action plan and clients’

probable problems

ACT: Acceptance and commitment therapy
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Assessed for eligibility (n = 119)

Excluded (n = 26)
Not meeting inclusion criteria (n = 18)

Refused to participate (n = 8)

Randomized (n = 93)

Allocated to experimental group (n = 35)
Received ACT (n = 35)
Complete questionnaires at pre-test

Allocated to control group (n = 35)
Complete questionnaires at pre-test
Received TAU (n = 35)

Complete questionnaires at post-test (n = 34)
One smoker failing to participate in 4 sessions

Complete questionnaires at post-test (n = 33)
1 person unwillingness to continue participating
1 person had accident

Complete questionnaires at follow-up (n = 34)

Data were analyzed (n = 34)

Figure1. Clinical trial flowchart

ACT: Acceptance and commitment therapy; TAU: Treatment-As-Usual

Results

In total, two patients were excluded from the
control group. One of them suffered a serious
road accident and the other did not refer to the
study setting because of an unknown reason. On
the other hand, one patient was excluded from the
intervention group due to having three absences
from the ACT sessions. Therefore, final data
analysis was performed on the data of 67 patients,

Table2. Participants’ demographic characteristics
Characteristics

Intervention (n = 34)

Complete questionnaires at follow-up (n = 33)

Data were analyzed (n = 33)

34 in the intervention and 33 in the control groups
(Figure 1).

Table 2 summarizes patients’ demographic
characteristics. The mean values of patients’” age
in the groups were 30.6 + 5.3 and 29.4 + 5.7 years,
respectively. At baseline, there were no significant
differences between the groups regarding
patients’ age, marital and educational status, a
number of cigars smoked daily, and a number of
smoking years (P > 0.050) (Table 2).

Control (n = 34)

Age (year) (mean + SD) 29.4+£5.7 30.6+£5.3 0.366
Number of cigars smoked a day (mean * SD) 154 +3.6 16.1+3.3 0.374"
Number of smoking years (mean £ SD) 7.6+3.9 8.1%42 0.615"
Marital status [n (%)] Married 24 (70.6) 22 (66.7) 0.817"
Single 9 (26.5) 9 (27.3)
Other 1(2.9) 2(6.1)
Educational status [n (%)] Primary diploma 12 (35.3) 13 (39.4) 0.253™
Secondary diploma 19 (55.9) 13 (39.4)
University degree 3(8.8) 7 (21.2)
"Student's independent t-test, - Pearson’s chi-square test
SD: Standard deviation
Addict Health, Summer 2017; Vol 9, No 3 133
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Table3. The mean scores of depression and anxiety in both study groups at different measurement time points
Time point
Variable Pre-test Post-test
Intervention Control Intervention

Depression 23.0+81 233+96 141+81 213+96 139+6.8 21.8+88 <0.050 9.44
(mean = SD)
Anxiety 215+87 21.7+62 125+59 182+56 132+56 191+49 <0.050 7.43
(mean £ SD)

"Repeated-measures analysis of variance (MANOVA)
SD: Standard deviation

Table 3 shows the mean scores of depression
and anxiety at three measurement time points in
both study groups. At baseline, there were no
significant differences between the groups
respecting the mean scores of depression and
anxiety (P > 0.050). However, the results of RM
ANOVA illustrated significant between-group
differences regarding the mean scores of
depression and anxiety at post-test and follow-up
time points (P < 0.001) (Table 3). The trends of
depression and anxiety score variations are
depicted in figures 2 and 3.

ACT === Control

B 23.2
o 21.3 218
20 '
2
8
c 15
.g 13.9
4 14.08
210
[a}
5 F
0
Pre-test Post-test Follow-up

Figure2. The trends of depression score variations
across three measurement time points
ACT: Acceptance and commitment therapy

The results of the Pearson's chi-square test
showed that at post-test, the number of patients in
the intervention group who quitted smoking was
significantly greater than the number in the
control group (22 vs. 12, Pearson chi-square = 5.3,
P < 0.050). The significant between-group
difference regarding the number of clients who
quitted smoking was also observed at follow-up
(18 vs. 9, Pearson chi-square = 4.5, P < 0.050).

Discussion

This study compared 34 man smokers who

received ACT with 33 man smokers who received
routine counseling services in terms of
depression, anxiety, and smoking cessation rate.

25 ACT e=fi== Control
21.5
20 | 18.2 196
o 21.7
815
.GZ; 13.2
%10 | 125
<
5 F
O i
Pre-test Post-test Follow-up

Figure 3. The trends of anxiety score variations across
three measurement time points
ACT: Acceptance and commitment therapy

Results illustrated that ACT-treated smokers
had significantly lower levels of depression and
anxiety and higher smoking cessation rate
compared with their counterparts who received
routine counseling services. Most of the previous
studies also reported the same findings. For
instance, Jones et al. investigated the effects of
web-based ACT on smokers who had depression
symptoms and found a clinically significant
difference between ACT and routine treatments in
terms of their effects on depression symptoms.
However, there was no statistically significant
difference  between these two treatments
respecting smoking cessation rate.* Kelly et al.
also found ACT effective in improving depression
and anxiety symptoms and smoking cessation
rate significantly.3® Similarly, Vinci et al. found
that mindfulness, a component of ACT, weakened
the relationship between depression symptoms
and cigarette smoking.*® In another study,
Rogojanski et al. found mindfulness more
effective than suppression in reducing negative
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effects, depression, and nicotine dependence.
Other studies also reported the positive effects of
group, telephone-based, and web-based ACT on
smoking cessation.3436:37

ACT alleviates anxiety states through giving
people positive attitudes towards their feelings
and thoughts. Negative emotions cause anxious
people  excessive  repression.  Mindfulness
exercises of ACT induce creative hopelessness
and challenge pathologic repressive strategies.? It
is noteworthy that a low level of anxiety is a
normal part of life and is non-pathologic; hence,
no treatment, even repressive strategies, can
completely treat it forever. When individuals find
repressive strategies ineffective in completely
alleviating anxiety, they may become more
anxious and erroneously attempt to repress
anxiety states more seriously. This vicious cycle
gradually makes them more and more anxious
and frustrated. In order to circumvent this
ineffective strategy, ACT introduces acceptance.
Accepting negative feelings and emotions as
normal parts of daily experiences reduces internal
conflicts and guides individuals towards a value-
based life. In fact, acceptance isolates individuals
from anxiety-inducing mechanisms used for
repressing feelings and thoughts. Of course,
accepting such feelings does not mean approving all
of them; rather, it means recognizing them and
getting rid of emotion-based acting-out thoughts.#”

Acceptance also helps depressed people
experience unpleasant internal feelings without
making any attempt to repress them. Accepting
unpleasant experiences gradually decreases their
effects on daily life. Contrarily, people believing
that there are more reasons to be depressed have
greater desire for ruminating thoughts and
emotions in response to their depressed moods.
Such ruminations are mostly associated with
depressed people’s frequent attempts for finding
the reasons behind their depression and hence,
prevent them from learning and understanding
the status quo. People who cannot find any clear
reason for their depression blame themselves for
past events and become hopeless about the
future.*® Living in the present moment is another
technique of ACT. Through this technique,
individuals attempt to understand every moment
of their lives through the moment-by-moment
supervision of their own emotions, affects and
thoughts. This technique contradicts depressed
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people’s ruminations about past or future.
Another problem of depressed people is severe
alterations in their self-esteem. The “self as a
context” component of ACT teaches people that
the supposition of being a weak person is not
necessarily equal to be really weak. Moreover, it
helps them understand that every person has
some sorts of defects, while mere focus on defects
and self-blaming can prevent people from finding
solutions to their problems. ACT teaches people
that the solution is value-based committed action
for repairing defects, resolving problems, and
improving quality of life.4”

When used for smoking cessation, ACT
teaches people to identify internal and external
factors which trigger cigarette smoking. Then, it
helps them accept emotional states (such as
temptation and distress) related to non-smoking.
Other treatments require individuals to repress
cessation-related emotions; whereas, excessive
repression can cause unpleasant emotional states
such as distress, anxiety, and depressed mood.
These states, in turn, propel individuals into
cigarette smoking. While receiving ACT, people
learn that such emotional states are not stable,
and thus, instead of repressing, they can
recognize and accept them. Such an acceptance
helps them avoid rapid emotion-based acting-out
and experience emotions without making any
judgment. Such techniques prevent lapses.
Acceptance is performed through metaphors and
mindfulness exercises.53637,49

Present study faced several limitations. First,
we did not include women smokers in the study
due to the very low prevalence of cigarette
smoking among Iranian women.3 Second, the
follow-up period in this study was six weeks.
Long-term (three, six, and twelve-month) follow-
up can produce more credible information about
the effects of ACT on smoking cessation. Future
studies are recommended to assess long-term
cessation-related outcomes of ACT, the pure
effects of each ACT component, and the
correlation of  different components of
mindfulness with the commitment to cessation.

Conclusion

Study findings indicate that ACT is effective in
improving comorbid depression and anxiety
symptoms and smoking cessation rate. Thus, it
can be wused to simultaneously manage
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depression, anxiety, and cigarette smoking.
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