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ABSTRACT

Introduction: Effective smoking cessation programmes are
essential for assisting smokers in quitting, indirectly
lowering mortality and morbidity associated with smoking.
Numerous studies have indicated positive outcomes when
using mindfulness treatment (MT) to treat psychological or
behavioural health issues. Although to date, no study has
looked at the effectiveness of online MT for quitting smoking
while addressing mental health, particularly among the
Asian population. Therefore, this study compares the
efficiency of online MT to traditional counselling therapy
(CT) in aiding smoking cessation programmes while also
addressing mental health.

Materials and Methods: A randomised control study with a
two-group, single-blind design and baseline evaluation was
selected. Social media sites were used to advertise for
participants, who were then admitted after meeting the
requirements. Participants who met the eligibility
requirements were randomly split into two groups. Each
group received a total of three sessions of online therapy
(MT or CT), once every two weeks, as well as one phone call
per week as reinforcement. At the beginning and end of the
intervention, participants completed questionnaires (1st
week and 5th week). Generalized Estimating Equation (GEE)
statistical analysis was used to analyse all the variables.

Results: The MT group experienced a statistically significant
decrease in cigarette consumption (B: -3.50, 95% Wald ClI: -
4.62, -2.39) compared to the CT group over time.
Furthermore, the MT group demonstrated significant
improvements in their scores for the AAQ-2, anxiety, stress,
depression and mindfulness compared to the CT group.

Conclusion: Online MT is more successful at assisting
smokers in lowering their daily cigarette intake and
supporting their mental health during the smoking cessation
process. Further longitudinal comparisons of the
effectiveness of online MT should be undertaken using
online platforms in future studies.

KEYWORDS:
Smoking cessation, quit smoking, mental health, mindfulness,
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INTRODUCTION

More than 8 million people are estimated to die each year
from the tobacco epidemic, with 1.2 million of those deaths
attributed to second-hand smoke and 20% of the world's
population being smokers."” An estimated 80% of tobacco
smokers reside in low- and middle-income nations, and the
impact there is considerably greater according to the World
Health Organization.® Additionally, smoking is particularly
difficult to stop due to the addictive ingredient it contains as
well as the habitual behaviour of smoking.* The majority of
solutions depend on behavioural therapies that teach
patients how to avoid triggers, lessen bad moods, distract
attention from cravings, promote good affective states, lessen
stress, establish social support systems, or replace smoking
with alternative activities.” Unfortunately, less than 5% of the
smokers who try to stop each year succeed.® The low success
rate may be due to the constant presence of smoking cues,
such as positive and negative triggers, which make
avoidance practically impossible.”®* Furthermore, there is
substantial evidence that seeking is caused by smoking
mainly due to the psychophysical qualities of nicotine, which
is one of the reasons nicotine addictions itself is one of the
reasons a person craves cigarettes.’

Individuals who try to quit smoking and attend physicians
are always more focused on smoking abstinence but neglect
the mental roller-coaster journey the individual is going
through during the duration of smoking cessation. Many
people claim that smoking tobacco reduces their stress levels,
helps them deal with mental health issues like depression or
anxiety, and gives them a sense of relaxation or pleasure.”It
might, occasionally, feel as though we are robbing them of
one of their "greatest pleasures" when we talk about quitting
smoking." This is because nicotine contains inside cigarettes,
stimulates the body to release numerous pleasureful
neurotransmitters.’>”* Hence, when a person quits smoking,
the nicotine level starts to deplete in the system, creating
mental health issues such as anxiety, stress and depression.
Therefore, addressing mental health issues associated
together with smoking cessation is crucial to ensure success in
the programme.

By focusing on the aforementioned factors, namely addiction
and craving, positive and negative triggering factors, and
teaching them to take action, mindfulness therapy (MT) may

This article was accepted: 10 May 2023
Corresponding Author: Fredie Robinson
Email: freddie@ums.edu.my

336

Med | Malaysia Vol 78 No 3 May 2023



Mindfulness-based therapy for smoking cessation and mental health: a randomised controlled trial

be an effective behavioural treatment to stop smoking. MT
has demonstrated great efficacy in psychological disorders
involving pain, anxiety and depression.* Its primary goal is
to sustain and regulate a person's current experience and
their sense of acceptance of the sign and symptoms caused by
smoking cessation.” As a result, rather than experiencing the
withdrawal symptoms take control of them, the person will
be able to perceive their mental state and acknowledge these
changes in their mind and body, which helps them quit
smoking and helps in regulating mental health status as
well.1e

Reductions in substance usage, such as cocaine, alcohol,
marijuana, opiates, amphetamines and cigarettes, were
strongly associated with MT.""” However, these experimental
plans lacked addressing MT's effectiveness in addressing
mental health issues associated with smoking cessation.
Therefore, it has been hoped that additional randomised
controlled trials will be carried out to examine the
effectiveness of MT helps in coping with mental health issues
in the journey of smoking cessation. This is especially true in
Malaysia, where non-directive counselling strategies are
currently used in settings, and studies on mindfulness and
quitting smoking in relation to managing mental health
issues are lacking. A change in therapeutic practice in
Malaysian settings would be made possible by high-quality
studies on the effectiveness of MTs conducted in Malaysian
populations. Therefore, this study's primary goal was to
compare the effectiveness of MT to counselling therapy (CT)
through a randomised controlled trial study that was
intended to help people quit smoking and aid their mental
health.

MATERIALS AND METHODS

This study, a single-blind, randomised control trial, took
place between July 2 and September 3, 2022. The study were
carried out in Malaysia and before being enrolled in the trial,
every participant provided online informed consent.

G-Power software 3.1 were used to estimate sample size.* The
sample size estimate was based on the references that were
available and related to MT in smoking cessation,”**as there
hasn't been a study that included MT as a smoking cessation
aid in Malaysia. An earlier study conducted in Hong Kong
served as the basis for the final pooled effect size, which was
0.475.* The final computation tabulated 44 participants with
a critical F value of 4.15, a significance level of 0.05 and a
power of 0.90. Participants were attracted via social media
channels and adverts that promoted and offered behavioural
treatments for quitting smoking. Adults aged 18 to 60 were
required to meet the following inclusion criteria: they had to
be able to understand Malay and English to a some degree,
they had to be current residents of Malaysia, and the
intensity of smoking should be moderate and severe
according to pack year calculation. As for the exclusion
criteria, they were as follows: having participated in or been
enrolled in any other smoking cessation programme run by
a private or public healthcare facility (quit smoking clinics)
within the previous three months, using any form of nicotine
replacement therapy (including e-cigarettes), currently using
any form of psychoactive medication, having a serious or
unstable medical or mental condition. Additionally, a study

Med | Malaysia Vol 78 No 3 May 2023

by Magill et al. was used to inspire a few actions that were
taken to prevent contamination.” One of the steps was for
each group to have therapy from a different therapist, which
made sure that the therapist does not reveal information
about another therapy and that it was monitored through
the session recordings. The therapist received training in
either mindfulness or counselling, but not in both, depending
on the group to which they are assigned. Moreover, every
participant was given instructions on how to keep the
information they have learned in therapy sessions to
themselves; any who fail to abide by this guideline were
warranted to be expelled from the programme. Furthermore,
concealed from the participants is the type of intervention
being taught. Finally, participants who agreed to participate
and met the eligibility requirements were randomly assigned
to groups A (Mindfulness) and B (Counselling) using
computer-generated randomisation software.

The intervention was conducted by licensed clinical
psychologists and the counselling therapy is based on the
Malaysian Clinical Practice Guidelines Treatment of Tobacco
Use Disorder 2016. Meanwhile, MT was based on acceptance
and commitment therapy. We employed the “being in the
present moment” skills and used breathing and grounding
exercises with the clients. Emphasis was put on focusing on
the present moment with openness, flexibility, kindness and
acceptance of the difficult emotions experienced.

The study began with baseline screening of participants
using a series of questionnaires to determine their smoking
status, mental status and mindfulness state. Based on this
initial data, participants were evaluated for eligibility. The
intervention and control groups then underwent three
therapy sessions, with a 2- week gap between each session,
conducted online using Google Meet. The intervention group
received MT, while the control group received CTI. The
therapists also phoned each participant over the 2-week
interval to reinforce the lessons. A series of questionnaires
were administered again a week after the third session ended
to track the progress towards quitting smoking, and again
after 5 weeks. At the end of the study, participants who had
stopped smoking tobacco were the main outcome. Using the
chi-square test, the abstinence rate was compared between
the groups. Meanwhile, the secondary result involved using
standardised dual language questionnaires to assess the
levels of mindfulness, experiential avoidance, psychological
rigidity, depression, stress and anxiety. The number of
cigarettes smoked each day was analysed using Generalized
Estimating Equation (GEE).

Ethics approval was obtained from the Universiti Malaysia
Sabah Ethical Board (Code: JKEtika 2/21 - 9) and registered
in the Chinese Clinical Trial Registry (ChiCTR) (ID:
ChiCTR2200056204).

RESULTS

A total of 110 people volunteered to participate in the study,
but 61 had to be withdrawn due to their ineligibility. The 49
participants who met the eligibility requirements were
randomly assigned to one of two groups: MT (Group A = 25)
or CT (Group B = 24).
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Table I: Categorical baseline data and cigarette smoking abstinence rate at the end of the study result

Variables Category Group N =49 (%) Chi? p value
MT (%) CT (%)

Sex Male 24 (53.3) 21 (46.7) 45 (91.8) - 0.349**
Female 1(25.0) 3 (75.0) 4 (8.2)

Education level Degree and above 9 (47.4) 10 (52.6) 19 (38.8) 0.176 0.916*
Diploma and above 6 (54.5) 5 (45.5) 11 (22.4)
SPM 10 (52.6) 9 (47.4) 19 (38.8)

Medical illness None 17 (51.5) 16 (48.5) 33 (67.3) - 1.000**
Chronic illness 8 (50.0) 8 (50.0) 16 (32.7)
(one or more)

Household income T20 7 (53.8) 6 (46.2) 13 (26.5) 1.060 0.589*
M40 11 (57.9) 8 (42.1) 19 (38.8)
B40 7 (41.2) 10 (58.8) 17 (34.7)

Type of cigarettes Filtered 22 (47.8) 24 (52.2) 46 (93.9) - 0.235**
Non-filtered 3(12.0) 0 3(6.1)

Abstinence rate at Quit smoking 4 (66.7) 2(33.3) 6(12.2) - 0.667**

the end of the study Still smoking 21 (48.8) 22 (51.2) 43 (87.8)

*Chi-Square test
** Fisher's Exact test

Table Il: Numerical baseline data result

Variables MT (Mean Rank) | CT (Mean Rank) MT (Sum Ranks) | CT (Sum Ranks) Mann-Whitney U p value
Age 23.92 26.12 598.0 627.0 273.0 0.588
No. cigarette 25.94 24.02 648.5 576.5 276.5 0.629
MAAS 24.40 25.63 610.0 615.0 285.0 0.764
AAQ -2 23.46 26.60 586.5 638.5 261.5 0.440
DASS — Depression 26.02 23.94 650.5 574.5 274.5 0.606
DASS - Anxiety 26.88 23.04 672.0 533.0 253.0 0.340
DASS - Stress 25.04 24.96 626.0 599.0 299.0 0.984
Pack Year 23.76 26.29 594.0 631.0 269.0 0.535

Table lll: Association of mindfulness and counselling groups between all variables over time

Variables Time Mean df Wald Chi? p value
MT (SD) CT (SD)

No. cigarettes smoked Baseline 16.52 (4.16) 16.04 (4.32) 1 37.78 <0.001
1st reading 11.72 (3.57) 14.00 (5.23)
2nd reading 6.64 (4.46) 13.17 (6.41)

MAAS Baseline 60.28 (23.78) 62.88 (20.85) 1 36.47 <0.001
1st reading 72.56 (12.26) 62.96 (20.78)
2nd reading 85.36 (4.70) 63.08 (20.59)

AAQ-2 Baseline 21.68 (13.71) 24.58 (12.58) 1 10.40 0.001
1st reading 16.72 (9.28) 23.29 (10.64)
2nd reading 11.12 (5.81) 21.42 (9.21)

DASS- anxiety Baseline 5.36 (2.81) 4.71 (2.77) 1 33.75 <0.001
1st reading 4.04 (2.57) 5.38 (2.67)
2nd reading 3.52 (2.73) 5.33 (2.78)

DASS- stress Baseline 5.24 (3.22) 5.50 (2.52) 1 25.74 <0.001
1st reading 4.16 (2.64) 12.42 (4.20)
2nd reading 3.88 (2.49) 9.50 (5.53)

DASS - depression Baseline 5.52 (4.17) 5.08 (3.48) 1 39.68 <0.001
1st reading 3.92 (3.12) 5.50 (3.55)
2nd reading 3.28 (2.82) 5.58 (3.54)

Table IV: Associated effect of mindfulness therapy and counselling therapy between all the variables over time

Variables (reference = MT) B 95% Wald Confidence Interval p-value
Lower Upper

No. cigarettes smoked -3.50 -4.62 -2.39 <0.001
MAAS 12.44 8.40 16.47 <0.001
AAQ-2 -3.70 -5.94 -1.45 0.001

DASS- anxiety -1.23 -1.65 -0.82 <0.001
DASS- stress -2.68 -3.72 -1.65 <0.001
DASS — depression -1.37 -1.79 -0.94 <0.001
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Fig. 1: Study protocol

Both the groups had similar characteristics in terms of sex,
age, education level, history of chronic illnesses, family
income, cigarette smoking habits, pack year, number of
cigarettes smoked per day, Mindful, Attention, Awareness
Scale (MAAS), The Acceptance and Action Questionnaire
(AAQ-2) score, and Depression, Anxiety and Stress Scale
(DASS). All the sociodemographic (sex, education level,
chronic medical illness history, household income, type of
cigarettes smoked, and pack year) variables tested did not
differ significantly differ between the participants of both
groups (Tables I and II). Male participants were higher than
female participants (8.2%) with a margin of 91.8%. In
addition, both the groups smoked almost about the same
number of cigarettes per day according to analysis show in
Table II.

The MT group had an abstinence rate of 16% (n=4) at the end
of the study, while the CT group had an abstinence rate of
8.3% (n=2); however, the p-value was 0.667. The number of
cigarettes smoked per day was considerably lower in the MT
group at the end of the study compared to the CT group, with
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a significant p-value of <0.001. Furthermore, there was a
significant difference between the MT and the CT group on
the MAAS test, with a significant p value of < 0.001. At the
end of the trial, AAQ-2 score in the MT group (11.12 + 5.81)
improved more than the CT group (21.42 £ 9.21), with a p
value of 0.001. Even though both the groups' stress levels
were normal, we were still able to observe that the CT group
experienced higher levels of stress during the smoking
cessation phase than the MT group, with a significant p-
value of < 0.001. Similar findings seen in the DASS score of
anxiety and depression whereby the mental status of the
participants in the MT group were under controlled
compared to the participants in the CT group.

The regression analysis results, presented in Table IV,
demonstrated that the MT group experienced a significant
decrease in cigarette consumption of 3.5 cigarettes per day
(95% Wald CI: -4.62, -2.39) compared to the CT group over
time. This reduction is statistically significant, as indicated by
a p-value of <0.001. The analysis also indicates that the MT
group showed significant improvements in their AAQ-2 score,
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anxiety, stress and depression, with an average reduction of
3.70 (95% Wald CI of -5.94 to -1.45, p value 0.001), 1.23
(95% Wald CI of -1.65 to -0.82, p value < 0.001), 2.68 (95%
Wald CI of -3.72 to -1.65, p value < 0.001), and 1.37 (95%
Wald CI of -1.79 to - 0.94, p value < 0.001), respectively,
compared to the CT group over time, after adjusting for time
period and intervention groups. Moreover, the MT group
demonstrated a significant average increase of 12.44 (95%
Wald CI of 8.40 to 16.47, p value < 0.001) in their MAAS score
compared to the CT group. These findings suggest that the
MT intervention can effectively reduce cigarette consumption
while preserving mental health status.

DISCUSSION

MT is a systematic programme that teaches individuals how
to control their attention and self-control while maintaining
an attitude of acceptance and openness to external and
internal stimuli.**” Given that the main clinical symptoms of
any addiction are intoxication, bingeing, craving and
withdrawal. MT may be beneficial as a coping mechanism
because it helps people become aware of their intoxication as
well as control their bingeing, craving, and withdrawal,
which together act as a bulwark against negative emotions
and stress reactivity.”

This is the first clinical trial in Malaysia to test online MT to
aid in smoking cessation. In clinical practice, psychologists
may use MT as an integrated part of a smoking cessation
programme. However, this is the first time looking at
outcomes of an independent mindfulness intervention in an
experimental study design. Even though the abstinence rate
difference between the MT group and the CT group was
statistically  insignificant, MT nonetheless showed
numerically better abstinence results. The large decrease in
daily cigarette consumption is a crucial step in the process of
quitting smoking. Researchs suggest that those who smoke
fewer cigarettes per day are more likely to succeed in
quitting.”** Furthermore, cutting back on cigarette
consumption is strongly linked to lower death rates, lower
rates of lung cancer and lower rates of respiratory illnesses.”
MT has shown potential benefits in treating addictions such
as cigarette smoking by making the individual more aware,
more open to experience, more flexible and more able to
remain in the present moment instead of diverting attention
to cigarette smoking as a form of experiential avoidance.®
This is corroborated by a significant increase in the MAAS
score in the MT group compared to the CT group in our study.
Mindfulness techniques cultivate non-judgemental, non-
reactive, present-centred attentional techniques. Moreover,
there are additional benefits in increasing metacognitive
awareness of cognition, emotion, experience, and
perception.® This is consistent with mindfulness principles
whereby we do not force the participants to resist the urge of
smoking. Instead, we focus on improving self-control to
handle the urge to smoke with flexibility by adopting
mindfulness principles, without necessarily resorting to
cigarettes.

Our study also observes a significant reduction in AAQ-2

scores among the participants in the MT group compared to
the CT group. AAQ-2 measures the degree of psychological
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inflexibility and experiential avoidance.* This demonstrates
that, in comparison to CT, MT not only encourages smokers
to be more mindful but also encourages them to be more
psychologically adaptable and receptive to psychological
situations. This will help the smokers to accept difficult
feelings or thoughts without them triggering smoking, but
they will be more flexible to adopt different coping
mechanisms. Furthermore, the literature indicates that
smokers who avoid smoking-related distress or experiences
are more likely to experience difficulties quitting, including
pre-cessation risk factors (such as perceptions of greater
barriers to successful cessation, perceptions of more failed
prior quit attempts, perceptions of more severe problematic
symptoms while quitting, and perceptions of more negative-
reinforcing outcomes of smoking) and post-cessation
outcomes (i.e., increased likelihood of cessation failure).***

One significant barrier to successfully quitting smoking is
anxiety, which is a common withdrawal symptom
throughout the cessation phase.* It can exacerbate
withdrawal symptoms, boost smoking motivation, diminish
the effectiveness of medication, and make it harder to stop
smoking.* Also, those who fail to stop smoking while through
a smoking cessation programme see a slight rise in long-term
anxiety, which becomes a significant obstacle in subsequent
attempts to stop.*® As a result, managing anxiety is essential
for a successful smoking cessation. According to our study,
mindfulness practise can successfully reduce anxiety during
quitting attempts. As a result, it is a helpful aid for those
trying to stop smoking.

Stress is one of the obstacles to quitting smoking, according to
studies.”*® This is due to the fact that numerous studies have
found that smokers frequently smoke to relieve stress.**' In
addition, a study from Korea found a substantial correlation
between stress levels and the inability of smokers to
successfully quit,” suggesting that smokers who experience
stress may find it difficult to stop and have a high risk of
relapsing.***** In order to increase the success rate of the
smoking cessation programme, it is essential to address stress.
Since our study was able to show that the MT group
experienced a considerable reduction in stress compared to
the CT group's fluctuating stress level during the smoking
cessation phase. The observed fluctuating stress levels in the
CT group may be attributed to various reasons, but it is
widely recognised that during the early stages of smoking
cessation or reduction, stress levels can rise due to the
depletion of the pleasure sensation caused by nicotine. In
contrast, the MT group appears to have effectively managed
this stress effect, suggesting that MT is a more effective
approach. Furthermore, MT has been shown in numerous
studies to aid in stress reduction, which will be an important
tool in addressing general mental health during the quitting
smoking phase.**

According to previous research, depression is a common
occurrence during smoking cessation programs, and there is
a correlation between the two.* Even individuals who did not
initially meet the criteria for major depression may
experience worsened depression during the cessation phase.”
Moreover, depression has been identified as a crucial
predictor of successful smoking cessation, as individuals with
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depression were found to have a lower likelihood of achieving
smoking abstinence compared to those without depression.*
Similarly, a 20-year longitudinal study reported that
depressive symptoms were associated with a lower likelihood
of smoking cessation over a long period.” In our study, we
found that the MT group demonstrated a significant
reduction in DASS-Depression compared to the CT group.
Although both groups had normal scores on the depression
scale at baseline, we noticed a gradual increase in scores in
the CT group, possibly due to nicotine withdrawal symptoms.
However, the MT group was able to effectively control their
depression during the cessation period.

Overall, an online smoking cessation programme is a
feasible and effective approach, as both groups show a
promising reduction in the number of cigarettes smoked per
day and nicotine reduction. Likewise, other studies have also
proved that online-based smoking cessation interventions are
effective in helping smokers to quit smoking.”** One of the
reasons for this success is that it breaks the burden of the
clinical visit"" which is a major barrier for smokers seeking
help. Furthermore, they also can negate the feeling of being
stigmatised and fear of failure in online smoking cessation
programmes because they are not physically present. Feeling
stigmatised causes failures in smoking cessation and results
in dropouts from the programme.** Indeed, online therapy
has its own set of challenges, including technical difficulties,
distractions, interruptions, limited nonverbal cues, and
scheduling difficulties. However, these challenges can be
mitigated through careful planning and implementation of
appropriate strategies. For example, the use of reliable
software and equipment can help minimise technical
difficulties. Additionally, providing participants with clear
instructions on how to prepare their environment for online
therapy sessions can reduce distractions and interruptions.
Overall, while online therapy may present some unique
challenges, with proper planning and implementation, it can
be an effective alternative to traditional in-person therapy.

LIMITATION AND WAY MOVING FORWARD

Since the study relies on respondents filling out
questionnaires, information bias could exist, especially when
it comes to self-declared smoking abstinence. Therefore, as
evidence of cessation, we can potentially add in future
research one monthly trip to the closest quit-smoking clinic to
have carbon monoxide (CO) levels measured. In a
programme to help people stop smoking, a CO analyser can
also be used as a motivating tool.* Additionally, due to the
resource limitations, we could only concentrate on cigarette
smokers and had to turn away 41 e-cigarette users. As a
result, because contemporary generations prefer e-cigarettes
over traditional tobacco cigarettes, we should include e-
cigarette users in the upcoming study as well. In our study,
time was also a constraint, so we were unable to conduct a
long-duration study. Perhaps in the future, a longer follow-up
could be conducted to acquire a better understanding of
smokers' coping strategies for quitting.

CONCLUSION

While addressing one of the main barriers, mental health,
online mindfulness treatment (MT) is more successful in
assisting smokers in quitting compared to the present
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counselling therapy (CT) widely employed in all smoking
cessation clinics in Malaysia. Despite the fact that we were
not able to observe effectiveness of MT in achieving smoking
abstinence, we were able to demonstrate the efficacy of
online MT over CT in reducing the number of cigarettes
smoked per day. This accomplishment goes hand in hand
with addressing mental health by ensuring they are more
alert, flexible, receptive to psychological events and capable
of controlling stress, anxiety and depression. Furthermore,
online therapy platforms provide significant benefits and are
realistic, as both levels demonstrated a reduced number of
cigarettes smoked per day. Finally, more follow-ups and
research should be undertaken using online platforms to
examine the effectiveness of larger-scale and longer-term
MTs, especially regards to smoking abstinence.
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