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ABSTRACT
Objectives  In recent years, non-invasive stimulation 
technologies such as repetitive transcranial magnetic 
stimulation, transcranial direct current stimulation, 
bioresonance and auriculotherapy have been used 
for smoking cessation. Individuals may face various 
challenges throughout the quitting process. This study 
aimed to explore the challenges of smoking cessation 
for users of non-invasive stimulation technologies in 
Iran.
Design, setting and participants  This parallel-
convergent mixed-methods study was conducted using 
both quantitative and qualitative components. In the 
quantitative component, a cross-sectional study involved 
400 participants, randomly and proportionally sampled 
from clinics offering non-invasive stimulation technologies 
for smoking cessation. Data were collected through 
questionnaires on sociodemographic characteristics 
and the Challenges to Stopping Smoking scale, with 
descriptive statistics used for analysis. Participants 
ranked the challenges based on a predetermined list in 
the quantitative component. In the qualitative component, 
25 users from Tehran, Tabriz and Karaj were selected via 
purposive and snowball sampling. Data were gathered 
through in-depth, semistructured individual interviews 
and analysed using qualitative content analysis with 
a conventional approach. A merging strategy and 
convergence model were employed to combine the 
quantitative and qualitative data.
Results  Quantitative results indicated that 71.5% 
of participants ranked fear of side effects as a major 
challenge, making it the most significant issue. Qualitative 
data also highlighted this, as the primary challenge in 
smoking cessation. 242 (60.5%) participants declared fear 
of failure as one of the main challenges. Qualitative data 
indicated that this often stems from previous unsuccessful 
quit attempts. The feeling of losing cigarettes was one 
of the major challenges for 129 (32.2%) participants, 
reflecting a deep emotional dependency on smoking. 
While the concern about the cost of using the technology 
was one of the major challenges for 76 (19.0%) of 
the participants, qualitative data provided a different 
perspective, with some participants assessing the high 
cost of quitting against potential future savings from not 
buying cigarettes. Fear of relapse was a notable challenge 
identified in the qualitative data, underscoring the 

importance of managing triggers and environments during 
the cessation process.
Conclusions  Fear of side effects and failure were 
the most significant challenges in smoking cessation 
using non-invasive stimulation technologies. Emotional 
dependency on cigarettes and concerns about the cost 
also played a role. Fear of relapse was highlighted in 
qualitative data. To overcome the challenges of smoking 
cessation with non-invasive stimulation technologies, 
supportive programmes that provide psychological 
counselling, financial aid and education are essential to 
improve success rates.

INTRODUCTION
Smoking is a major risk factor for chronic 
diseases, premature death and disability.1 
Globally, the prevalence of smoking among 
adults in 2020 was reported to be 32.6% among 
men and 6.5% among women.2 Globally, 
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	⇒ The use of a parallel-convergent mixed-methods 
design, combining both quantitative and qualitative 
approaches, provided a more thorough understand-
ing of the challenges users face with non-invasive 
stimulation technologies for smoking cessation.

	⇒ The simultaneous use of quantitative and qualita-
tive data allowed for the validation and reinforce-
ment of the findings, increasing the reliability of the 
conclusions.

	⇒ The inclusion of participants from three major cit-
ies in Iran (Tehran, Tabriz and Karaj) enhanced the 
geographic diversity and potential generalisability of 
the findings.

	⇒ The study did not assess nicotine dependence us-
ing standardised tools like the Fagerström Test for 
Nicotine Dependence, which could have provided 
additional insights into the relationship between ad-
diction levels and challenges of smoking cessation.

	⇒ Only a limited number of non-invasive stimulation 
technologies available in Iran were investigated, po-
tentially reducing the generalisability of the results 
to other technologies and contexts.

http://bmjopen.bmj.com/
http://orcid.org/0000-0003-1810-0520
http://orcid.org/0000-0001-8360-4309
http://orcid.org/0000-0001-5449-8017
https://doi.org/10.1136/bmjopen-2024-091253
https://doi.org/10.1136/bmjopen-2024-091253
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2024-091253&domain=pdf&date_stamp=2024-11-24


2 Sahebihagh MH, et al. BMJ Open 2024;14:e091253. doi:10.1136/bmjopen-2024-091253

Open access�

smoking behaviours have significantly changed over the 
past decades, with the proportion of smokers decreasing 
in many countries, including the USA.3 However, in Iran, 
the prevalence of smoking has increased, particularly 
among younger populations and women.4 Most smokers 
report a desire to quit, but quitting is challenging and 
often requires multiple attempts to achieve long-term 
abstinence.5 Despite numerous efforts to quit smoking, 
few smokers use a wide range of available treatment 
options. Even the best available treatments achieve a 
25%–30% success rate after several months.6

Various interventions help individuals quit smoking. In 
recent years, non-invasive stimulation technologies such 
as transcranial direct current stimulation (tDCS), repet-
itive transcranial magnetic stimulation (rTMS), bioreso-
nance and auriculotherapy have been used for smoking 
cessation. tDCS is a non-invasive technique that stimulates 
the brain and can effectively influence human behaviour 
and perception by modulating cortical brain stimula-
tion.7 On the other hand, rTMS uses magnetic fields 
to influence the brain’s electrical activity. Young’s study 
indicated that rTMS shows promise as a tool for smoking 
cessation.8 However, while initial results are encouraging, 
this research is preliminary, and further rigorous studies 
are necessary to confirm the effectiveness of rTMS for 
smoking cessation. Evidence has shown that tDCS and 
rTMS technologies can regulate brain activities related 
to nicotine addiction.9 10 In recent years, bioresonance 
therapy and auriculotherapy have been used as alterna-
tive treatments for various conditions, including smoking 
cessation.11 12 Bioresonance is a type of energy therapy 
that involves using electrodes and the Mora Nova device 
to analyse and process the body’s electromagnetic infor-
mation.13 Bioresonance is a non-invasive method based 
on the hypothesis that every substance (including toxins 
and nicotine) has a specific frequency, and by using biore-
sonance devices, these frequencies can be identified and 
balanced, making them effective in reducing nicotine crav-
ings and aiding in smoking cessation.11 Auriculotherapy 
is similar to acupuncture but uses an imperceptible elec-
trical current instead of traditional needles to stimulate 
specific points on the ear to facilitate smoking cessation.14 
Auriculotherapy can also be used as an effective method 
for quitting smoking and has shown positive results.15 
While some studies show the potential benefits of these 
technologies on smoking cessation, more rigorous trials 
are needed to prove their effectiveness.

Individuals attempting to quit smoking may face 
various challenges. Numerous studies have examined the 
challenges and barriers to quitting smoking. Personal 
barriers, including withdrawal symptoms, addiction, 
higher perceived stress levels, doubt about the ability 
to quit, concerns about weight gain and environmental 
factors such as lack of support from healthcare profes-
sionals and peers, have been documented.6 16 17 Many 
individuals struggle with withdrawal symptoms such as 
irritability, anxiety and intense cravings for cigarettes. 
These symptoms can make the quitting process difficult.18 

Smokers often experience higher stress levels and may 
use smoking as a coping mechanism. During quitting 
attempts, the absence of this coping mechanism can exac-
erbate stress and lead to relapse.19 A lack of confidence in 
the ability to quit, often stemming from previous unsuc-
cessful attempts, can be a significant barrier. This doubt 
can diminish the motivation necessary for successful 
cessation.20 Fear of postcessation weight gain is a common 
concern, particularly among women, deterring many from 
attempting to quit.21 Inadequate support from healthcare 
professionals and lack of encouragement from peers can 
also make quit attempts more challenging. Successful 
cessation often requires a support system that many indi-
viduals find lacking.22

Identifying the challenges associated with quitting and 
the various personal and environmental factors influ-
encing smoking behaviour may guide the selection of 
appropriate supportive strategies that are likely to be 
effective in future quit attempts.6 Smoking cessation is an 
interactive phenomenon influenced by various psycholog-
ical, social, environmental and individual factors.23 Non-
invasive stimulation methods can be pricey. It is often a 
significant barrier for individuals seeking treatment with 
these technologies.24 The determinants of the use of non-
invasive technologies include not only financial capability 
but also accessibility of the technology.25

Given the limited resources and studies on the use of 
smoking cessation technologies, particularly the chal-
lenges faced by users of non-invasive stimulation technol-
ogies in Iran, a qualitative study could be an appropriate 
approach to this topic, as qualitative research aims to 
obtain a complete and rich understanding of individ-
uals' experiences. Qualitative researchers typically focus 
on a phenomenon and gain deep insights into it. This 
approach may uncover aspects previously unidentified 
by quantitative studies and context-based findings.26 
Considering the complex nature of human behaviour 
and social phenomena, combining quantitative and qual-
itative methods in data collection enriches researchers’ 
understanding of the studied population.27 Qualitative 
researchers consider triangulation a research strategy to 
enhance the reliability of the data and provide a more 
comprehensive understanding of the research topic by 
examining a phenomenon from multiple methods, data 
sources or perspectives.28 Completeness of findings refers 
to the breadth and depth of a researcher’s study, providing 
a more accurate depiction of a phenomenon. A parallel 
convergent mixed-methods study evaluates a phenom-
enon from different dimensions using diverse methods 
and tools. The more precise, timely, and controlled this 
integration is, the more accurate and valid the exam-
ination can be. The goal of parallel convergent mixed-
methods study is to provide a comprehensive analysis of 
the research issue by converging or merging quantitative 
and qualitative data.27 29 This study aimed to explore the 
challenges of smoking cessation for users of non-invasive 
stimulation technologies through a parallel convergent 
mixed-methods study.
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METHODS
Study design
This mixed-method study employed a parallel-convergent 
design, incorporating both quantitative (descriptive-cross-
sectional) and qualitative (content analysis) components. 
Quantitative and qualitative data were collected and anal-
ysed simultaneously and independently. Data analysis was 
conducted separately, and the results were integrated 
during the data interpretation (figure 1).

Component one (quantitative study)
Study type, research setting and participants
In this component, a descriptive cross-sectional study 
was conducted to identify smoking cessation challenges. 
The study population comprised users of non-invasive 
smoking cessation technologies. The research settings 
included the Asayesh Clinic in Tabriz, which uses brain 
electrical and magnetic stimulation for smoking cessation; 

the Sana Clinic in Karaj and Mastaneh Clinic in Tehran, 
which specialises in bioresonance technology for smoking 
cessation; and the (I Quit Smoking) IQS Clinic in Tehran, 
which uses auriculotherapy.

The inclusion criteria included users of brain elec-
trical and magnetic stimulation, bioresonance and auric-
ulotherapy technologies for smoking cessation, with 
at least 6 months have passed since the last treatment 
session. Successful quitting was defined as abstinence 
from smoking for 6 months or longer within the past 
year.30 Exclusion criteria included known and treated 
psychiatric disorders and co-addiction to substances 
other than tobacco. Participants who were using other 
smoking cessation tools, such as e-cigarettes or nicotine 
replacement therapy, as well as those who were using two 
non-invasive technologies simultaneously, were excluded 
from the study.

Figure 1  Study visual diagram. This diagram illustrates the parallel-convergent mixed-methods design used in the study. 
It depicts the simultaneous and independent collection and analysis of both quantitative (descriptive cross-sectional) and 
qualitative (content analysis) data. The figure also shows the point at which the results from both components were integrated 
during data interpretation. CSS-21, Challenges to Stopping Smoking-21.
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Sample size and sampling method
The sample size was calculated based on the study by 
Nurulfarahin et al,16 considering the SD of the most 
challenging internal factor in smoking cessation (fear of 
failing to stop smoking) equal to 0.51, α=0.05 and d=0.05, 
resulting in a sample size of 400 participants. Random 
and proportional sampling was used based on the total 
number of eligible visitors to the smoking cessation 
clinics in Tabriz, Tehran and Karaj. A list of all users of 
each technology was extracted from the clinic records, 
and samples were randomly selected using www.random.​
org. The selected individuals were contacted by phone, 
the study objectives were briefly explained, and they were 
asked to visit the clinic at a specified time if they agreed to 
participate. Upon visiting the clinic, the study objectives 
were fully explained, and questionnaires were provided 
after informed consent was obtained. Of the 440 individ-
uals initially approached, 400 participants were included 
in the study after meeting the inclusion criteria.

Data collection tools
The data were collected using a sociodemographic char-
acteristics questionnaire, and the challenges to stopping 
smoking scale (CSS-21) were self-reported.

Demographic characteristics questionnaire
This questionnaire included information such as age, 
gender, education, occupation and family income 
adequacy. Its validity was evaluated and confirmed 
through content and face validity.

Challenges to stopping smoking scale
This questionnaire was developed by Thomas et al in 
2016 to identify smoking cessation challenges and assess 
the individual and environmental factors influencing 
smoking cessation.6 It evaluates two dimensions: internal 
factors (personal factors such as withdrawal symptoms, 
feelings and emotions during cessation, comprising 
nine items) and external factors (environmental factors 
including support for cessation, cost of cessation, fear of 
side effects and fear of cessation, comprising 12 items). 
The respondents rated each of the 21 items on a four-
point scale: 1 (no challenge), 2 (minor challenge), 3 
(moderate challenge) or 4 (major challenge). Higher 
scores indicate major challenges. Thomas et al reported 
Cronbach’s alpha coefficients of 0.86 for internal factors 
and 0.82 for external factors.6

In this study, the questionnaire was translated into 
Persian using the forward-backward translation method. 
The content and face validity of the questionnaire were 
assessed and confirmed. The impact scores of all the 
items were above 1.5, confirming the face validity of 
the scale. CVI and CVR indices were used for content 
validity. A CVI of 0.8 or higher31 and a CVR above 
0.4932 were considered acceptable. The CVRs ranged 
from 0.71 to 1.0, and the CVIs ranged from 0.84 to 
1.0, confirming the content validity of the items. The 
overall CVI and CVR for the tool were 0.96 and 0.97, 

respectively. Construct validity was assessed by calcu-
lating the corrected item-total correlation, with values 
above 0.3 indicating suitable construct validity.33 The 
Cronbach’s alpha values for the internal and external 
factors and the overall scale were 0.85, 0.81 and 0.83, 
respectively. The intraclass correlation coefficients for 
the internal and external factors and the overall scale 
were 0.93, 0.91 and 0.92, respectively.

Data analysis
Descriptive statistics, including frequency (percentage) 
and mean (SD), were used to describe sociodemographic 
characteristics and smoking cessation challenges using 
SPSS V.24 software.

Component two (qualitative study)
Study type
This component involved a qualitative study using conven-
tional content analysis to explore smoking cessation chal-
lenges in more detail. This approach obtains data directly 
from participants without imposing predefined catego-
ries or theories.34 This study adheres to the Standards for 
Reporting Qualitative Research (SRQR) guidelines. The 
completed SRQR checklist can be found in online supple-
mental file 1.

Participants and sampling method
Using purposive and snowball sampling methods, partic-
ipants were selected from users of smoking cessation 
technologies (electrical and magnetic brain stimulation, 
bioresonance and auriculotherapy). Participants were 
chosen based on the study’s objectives, seeking those 
with sufficient information about the phenomenon. A 
range of ages and individuals who were successful and 
unsuccessful in quitting smoking with these technologies 
were included. Snowball sampling involved asking initial 
participants to refer others with similar characteristics. 
Sampling continued until data saturation (when new 
participants provided no new information) was achieved, 
resulting in 25 participants: eight using auriculotherapy, 
nine using bioresonance, five using rTMD and three 
using tDCS.

Data collection method
The data were collected through semistructured, 
in-depth interviews. The researcher visited the research 
setting, selected suitable participants, explained the 
study objectives and invited the participants to partici-
pate. The interviews were scheduled at the participant’s 
convenience and were conducted at the smoking cessa-
tion clinic or other preferred locations (workplace and 
park). The interviews started with general questions such 
as ‘What challenges did you face using this technology?’ 
and ‘Please explain your concerns during the smoking 
cessation period’. Follow-up probing questions were 
asked based on responses to gain deeper insights. Each 
interview lasted 30–60 min.

www.random.org
www.random.org
https://dx.doi.org/10.1136/bmjopen-2024-091253
https://dx.doi.org/10.1136/bmjopen-2024-091253
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Data analysis
In the qualitative component, data analysis began with 
repeatedly reading the entire text to gain a comprehensive 
understanding. Subsequently, the texts were read word 
by word to extract codes. Initially, concrete words from 
the text that seemed to encompass the main concepts 
were identified. The researcher advanced the text anal-
ysis by note-taking from the initial analysis, continuing 
this process until preliminary codes began to emerge. 
Throughout this process, code labels representing more 
than one core idea were identified. This study used the 
conventional content analysis method proposed by Grane-
heim and Lundman.34 This method allows for accessing 
both the explicit content of the interview texts and the 
latent content and more abstract concepts. Based on this 
method, the following five steps were taken.
1.	 The entire interview was transcribed immediately after 

each interview was conducted.
2.	 The entire text was repeatedly read to gain a compre-

hensive understanding of its content.
3.	 The text was divided into meaning units, the summa-

ries of these meaning units were extracted, and the 
units were coded.

4.	 The initial codes were classified into subcategories and 
categories based on comparisons of their similarities 
and differences.

5.	 The themes were extracted as expressions of the latent 
content and concepts within the data.

MAXQDA V.24 software was used for data management.

Rigour
This study adhered to the criteria for ensuring rigour 
as outlined by Guba and Lincoln, including credibility, 
transferability, dependability and confirmability.35 36 
The researcher enhanced the credibility of the find-
ings through prolonged engagement with the data, 
repeated readings of the interviews and reviewing 
the coding processes. After coding the interviews, 
the coded text was provided to the participants to 
verify the accuracy and relevance of the codes to their 
experiences. Additionally, the codes were reviewed by 
expert faculty members who critiqued and provided 
corrective feedback, which ultimately led to the vali-
dation of the coding and categories. The researcher 
contributed to the rigour of the study by maintaining 
documentation and detailed reporting at all stages, 
allocating sufficient time for data collection and main-
taining objectivity and neutrality. To enhance transfer-
ability, the researcher described the research process 
and characteristics of the study population clearly 
and precisely, enabling others to trace the research 
path and understand the study population’s charac-
teristics. Furthermore, the results were presented to 
some participants and other individuals to assess the 
similarity of the findings with their experiences. To 
ensure dependability, the research stages, decisions 
and activities regarding data collection and analysis 
were documented. Initial codes were derived from 

interpreting the participants’ experiences, including 
examples of theme extraction and excerpts from the 
interviews. To increase authenticity, the researcher 
endeavoured to honestly narrate the participants’ 
words, feelings and experiences.

Strategy for combining quantitative and qualitative data
To combine quantitative and qualitative data, a 
merging strategy was used, interpreting the results by 
comparing and integrating the quantitative and qual-
itative data for a more comprehensive understanding. 
The convergence model27 was employed for this 
purpose. In the convergence model, the researcher 
compared the different results during the interpreta-
tion phase after analysing the quantitative and quali-
tative data.

RESULTS
Quantitative component
The average age of the participants in this study 
was 39.66±9.50 years, with an age range of 18–65 
years. Most participants were male (75.5%), married 
(80.5%) and had a bachelor’s degree (68.7%). In 
terms of family income, more than 60% had expenses 
exceeding their income (table  1). The participants’ 
average daily cigarette consumption over 1 year was 
28.52 cigarettes, with an SD of 23.61 (range: 0–100), 
and the years of daily smoking averaged 22.14 years, 
with an SD of 9.49 (range: 4–54) years. Of the 400 
participants, 329 (82.3%) successfully quit smoking 

Table 1  Sociodemographic characteristics of the 
participants (n=400)

Variables Status Frequency Per cent

Gender Male 302 75.5

Female 98 24.5

Marital status Single 78 19.5

Married 322 80.5

Education Diploma and below 61 15.3

Associate Degree 38 9.5

Bachelor’s degree 275 68.7

Masters’ degree and 
higher

26 6.5

Socioprofessional 
situation

Unemployed 22 5.5

Worker 34 8.5

Employee 110 27.5

Free 155 38.7

Retired 42 10.5

Housekeeper 37 9.3

Household income Income less than 
expenses

247 61.7

Income equals 
expenses

130 32.5

More income than 
expenses

23 5.8
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following the use of non-invasive stimulation 
technologies.

The distribution and mean scores of the items related 
to smoking cessation challenges are presented in 
table 2. As shown in this table, the most significant chal-
lenges included fear of side effects, fear of failure to 
quit smoking, the feeling of losing something without 
smoking, the belief that they could quit smoking in the 
future if needed and severe dependence on cigarettes.

Qualitative component
Based on content analysis, six themes related to the chal-
lenges of quitting smoking were identified.

Fear of side effects
Fear and concern about side effects were significant 
challenges for participants in the interviews. Participants 

reported experiencing short-term and mild headaches 
and discomfort at the stimulation site during the initial 
sessions of using rTMS and tDCS technologies and 
feared that these side effects might continue or worsen 
throughout the quitting process.

At first, I was afraid that this device might harm me, 
and that is why I was scared to use it. (Participant 1)

Before using the device and during the first session, 
I was more worried about its side effects, thinking it 
might have serious consequences for me. (Partici-
pant 9)

Short-term experience of withdrawal symptoms
One of the significant challenges mentioned by partici-
pants was experiencing smoking withdrawal symptoms. 
The participants in the interviews reported symptoms 

Table 2  Distribution of the frequency and mean scores of the items related to the challenges of quitting smoking using non-
invasive stimulation technologies (n=400)

Statements
Not a challenge
n (%)

Minor challenge
n (%)

Moderate challenge
n (%)

Major challenge
n (%) Mean±SD Priority

1.	 Withdrawal symptoms (eg, depression, 
anxiety, restlessness, irritability, 
sleeplessness, craving, etc) when I tried to 
stop smoking

100 (25.0) 144 (36.0) 111 (27.8) 45 (11.2) 0.95±2.25 7

2.	 Feeling lost without cigarettes 26 (6.5) 93 (23.3) 152 (38.0) 129 (32.2) 0.90±2.96 3

3.	 Being addicted to cigarettes 51 (12.7) 183 (45.8) 124 (31.0) 42 (10.5) 0.83±2.39 6

4.	 Having strong emotions or feelings, such as 
anger, or feeling upset when I tried to stop 
smoking

220 (55.0) 138 (34.5) 22 (5.5) 20 (5.5) 0.80±1.60 14

5.	 Something stressful happened when I was 
trying to stop smoking

160 (40.0) 122 (30.5) 94 (23.5) 24 (6.0) 0.93±1.95 8

6.	 Thinking about never being able to smoke 
again after I stop smoking

176 (44.0) 145 (36.2) 63 (15.8) 16 (4.0) 0.84±1.79 9

7.	 Getting bored when I was trying to stop 
smoking

177 (44.2) 151 (37.8) 55 (13.8) 17 (4.2) 0.83±1.78 10

8.	 Seeing things or people which reminded me 
of smoking

205 (51.2) 107 (26.8) 65 (16.2) 23 (5.8) 0.92±1.76 11

9.	 Easy availability of cigarettes 197 (49.2) 138 (34.5) 41 (10.3) 24 (6.0) 0.87±1.73 12

10.	 Difficulty in finding someone to help me to 
stop smoking

299 (74.7) 61 (15.3) 20 (5.0) 20 (5.0) 0.80±1.40 17

11.	 Lack of support or encouragement from 
health professionals to stop smoking

329 (82.2) 27 (6.8) 23 (5.7) 21 (5.3) 0.80±1.34 20

12.	 The cost of stop-smoking medicines such 
as nicotine replacement therapy

40 (10.0) 103 (25.8) 181 (45.2) 76 (19.0) 0.88±2.73 4

13.	 Fear of side effects from stop-smoking 
medicines

15 (3.8) 19 (4.7) 80 (20.0) 286 (71.5) 0.75±3.59 1

14.	 Lack of encouragement or help from family 
or friends to stop smoking

322 (80.5) 35 (8.8) 24 (6.0) 19 (4.7) 0.79±1.35 19

15.	 Fear of weight gain if I stopped smoking 299 (74.7) 41 (10.3) 38 (9.5) 22 (5.5) 0.87±1.45 15

16.	 Family members or friends encouraging me 
to smoke

324 (81.0) 33 (8.3) 19 (4.7) 24 (6.0) 0.82±1.35 18

17.	 Fear of failing to stop smoking 27 (6.8) 21 (5.2) 110 (27.5) 242 (60.5) 0.86±3.41 2

18.	 Belief that medicines to stop smoking do 
not work

227 (56.7) 118 (29.5) 31 (7.8) 24 (6.0) 0.86±1.63 13

19.	 Fear that stopping smoking may interrupt 
social relationships

299 (74.7) 58 (14.5) 24 (6.0) 20 (5.0) 0.81±1.41 16

20.	 Belief that I can stop smoking in the future, 
if I need to

102 (25.5) 82 (20.5) 95 (23.8) 121 (30.2) 1.16±2.58 5

21.	 Use of other substances like cannabis, 
alcohol, etc

335 (83.7) 27 (6.7) 17 (4.3) 21 (5.3) 0.78±1.31 21
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such as irritability, anger, sleep problems, dry mouth, 
depression, anxiety, lack of concentration in daily tasks 
and restlessness during the quitting days.

For the first two or three days, I also had a dry mouth, 
but with the doctor’s recommendation to drink plen-
ty of fluids and use gum, I followed those instructions, 
and it was resolved. (Participant 10)

Another challenge I faced was feeling discomfort and 
depression during the treatment process. The doctor 
told me that sometimes this unpleasant feeling could 
be due to quitting smoking and chemical changes in 
the brain. This challenge was very difficult for me. 
(Participant 21)

During quitting, I had headaches in the first few 
days, felt restless, and was anxious. This situation only 
lasted for the first few days, but after that, I had no 
problems. (Participant 12)

Concern about failure
Participants in this study were worried about failing to quit 
smoking. For some, this concern stemmed from previous 
unsuccessful attempts to quit smoking. These individuals 
felt that quitting smoking was a difficult challenge and 
doubted their ability to succeed, leading to feelings of 
hopelessness.

I was worried that I would not be able to quit smoking 
with this method either. Although I had researched 
bioresonance and concluded that it would be effec-
tive, I was still concerned that I might not be able to 
quit. (Participant 3)

When I was going to the clinic, I was scared that I 
might relapse and smoke again because of my first 
failed attempt. (Participant 13)

Feeling of losing cigarette
Participants in the study felt like they were losing some-
thing dear to them by quitting smoking. Cigarettes might 
have been an important tool in their lives, and losing this 
tool could significantly impact them.

At first, it was like losing a loved one; I was mourning 
at home and did not want to go out. I kept thinking 
to myself, “Oh God, what am I going to do without 
cigarettes?” (Participant 1)

The journey from home to the clinic was truly strange 
for me. It felt like something that had been with me 
for 17 years was being taken away, like losing a loved 
one who was always by my side. That first moment of 
giving up cigarettes felt like losing someone dear. My 
hands were shaking, and it was as if I wanted to beg 
them not to take it away. After the first session, I went 
home. I used to smoke a cigarette as soon as I got 
home to relax. I reached home and thought, “What 
do I do now?” It was a strange feeling of helplessness 
like my tools for life were taken away, and I had to live 
without them. It was a very weird experience, and I 

kept thinking about how I was going to live without 
this tool.(Participant 7)

Fear of relapse
Fear of returning to smoking in specific environments 
and situations and anxiety about relapsing were signifi-
cant challenges during the quitting process. Participants 
in this study were worried about relapsing when exposed 
to certain environments and situations.

I was afraid that if I went out, I might suddenly crave 
it and buy a cigarette, or if I smelled it, I would want 
it. It took me about two or three weeks before I went 
out because I was scared of relapsing. (Participant 1)

Until the last session, I had this anxiety that I might 
want to smoke again and that I would not be able to 
quit. (Participant 2)

Cost of using technology
The cost of quitting with technology was a significant chal-
lenge in the quitting process. Participants had concerns 
about the expenses associated with using technology to 
quit smoking. The high cost of using such technology 
could be a major barrier and make it difficult for some 
individuals to decide to use these modern methods. 
However, when individuals realise that spending on quit-
ting could ensure their health and prevent future costs 
associated with buying cigarettes, they might be more 
encouraged to use these technologies.

The biggest challenge for me was the cost of this 
method. rTMS is a relatively new and advanced treat-
ment method and is quite expensive. However, I went 
to this clinic with the hope that by spending money, I 
could ensure my health. Compared to the cost of buy-
ing cigarettes, which I would have spent much more 
on over the years if I did not quit, the cost of quitting 
with this method was incomparable. (Participant 24)

DISCUSSION
This study examines the main challenges and concerns 
individuals face in the process of quitting smoking using 
non-invasive stimulation technologies. By integrating 
quantitative and qualitative findings, we can draw a 
comprehensive picture of the challenges faced by those 
trying to quit smoking with the help of non-invasive stim-
ulation technologies.

One of the primary challenges for users of non-invasive 
stimulation technologies in quitting smoking was the fear 
and concern about the side effects of these technolo-
gies. Both quantitative and qualitative data emphasised 
the fear of side effects. Quantitatively, it was ranked as 
the main concern, which was corroborated by qualita-
tive data detailing specific side effects such as headaches 
and discomfort. Participants in this study reported expe-
riencing headaches and mild discomfort at the stimula-
tion site during the initial sessions of rTMS and tDCS. 
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Although these side effects were temporary and mild, they 
caused concern among participants about the persistence 
and intensification of these effects throughout the quit-
ting process. In the study by Tobaiqy et al in Saudi Arabia, 
fear of side effects was reported as one of the most signifi-
cant challenges in quitting smoking.37 Similarly, Morphett 
et al identified fear of side effects as a major reason for 
not using prescribed smoking cessation medications.38 
Concerns about treatment side effects can pose serious 
barriers to the quitting process39 and may lead to a failure 
to quit smoking. Fear and concern about side effects indi-
cate a need for more information and education for users 
of these technologies.

The findings of this study revealed that one of the 
most significant concerns of participants was the fear of 
failure in the process of quitting smoking. The fear of 
failure to quit smoking was the second most common 
quantitative concern and was supported by qualitative 
data showing that this fear often stemmed from previous 
unsuccessful attempts. This concern was particularly 
pronounced among individuals who had previously 
experienced unsuccessful attempts to quit smoking. The 
results suggest that past unsuccessful experiences can act 
as a significant psychological barrier to quitting smoking. 
Those who have faced repeated failures feel that they 
might never succeed in quitting smoking. This concern 
and doubt can be examined from several perspectives. 
Previous unsuccessful experiences can lead to the forma-
tion of negative emotions and mental patterns.40 In such 
situations, individuals doubt their ability to quit smoking, 
and their self-confidence decreases. Research shows that 
negative emotions and mental patterns, along with a lack 
of self-confidence, can significantly reduce the success 
rate of quitting smoking.41–43 Repeated failures in quit-
ting smoking may cause stress and despair, leading to low 
self-confidence in attempting or succeeding in future 
efforts.44 Therefore, individuals in the process of quit-
ting smoking need more psychological support. Coun-
selling and psychological support can help increase 
self-confidence and change negative mental patterns, 
thereby increasing the likelihood of success in quitting 
smoking.

The results indicated that individuals felt as though 
they were losing a ‘loved one’ and an important tool in 
their lives when quitting smoking. The quantitative data 
identified this as the third major challenge. The qualita-
tive findings revealed a deep emotional connection to 
smoking, confirming that individuals experienced a sense 
of losing a significant part of their lives when they quit 
smoking. These findings indicate that for some people, 
smoking is more than just a habit or physical dependency; 
it has become an important part of their life and identity. 
This phenomenon can be attributed to various factors, 
including the psychological and social roles of smoking 
and the emotional attachment people develop. Smoking 
can be used as a tool for stress management or even for 
creating social bonds.45 Therefore, quitting smoking may 
be an important tool. Some individuals might feel that 

quitting smoking is akin to losing a friend or companion 
due to emotional attachment.46 This emotional depen-
dency can increase the difficulty of quitting smoking. 
Those who see smoking as an important tool in their lives 
may need to find alternative mechanisms to cope with 
stress or create social bonds, which can help them better 
manage the quitting process.

The findings of this study also indicated that the cost 
of using smoking cessation technologies was a significant 
challenge in the quitting process. While the quantitative 
component ranked financial concerns as the fourth chal-
lenge, the qualitative data presented a different perspec-
tive in which some participants evaluated this issue 
against the potential future savings from not buying ciga-
rettes. The high cost of smoking cessation treatments can 
be a serious barrier to individuals deciding to use these 
methods.47 This is especially prominent for individuals 
with limited income or low financial capability. However, 
it should be noted that investing in smoking cessation 
technologies can have significant long-term benefits. 
Those who successfully quit smoking not only improve 
their health but also avoid the future costs of buying ciga-
rettes. Raising awareness about the long-term economic 
and health benefits of using smoking cessation technolo-
gies can play a crucial role in encouraging people to use 
these technologies.

Experiencing withdrawal symptoms was highlighted 
as one of the major challenges faced during the quitting 
process. Although this challenge ranked seventh in the 
quantitative data, it was also highlighted as a challenge 
in the qualitative findings, bringing attention to specific 
issues such as irritability and sleep problems. An important 
point regarding the experience of withdrawal symptoms 
was that most participants mentioned that these symp-
toms were short-term and present in the early days of 
quitting. Quitting smoking causes physiological changes 
in the body, which manifest as withdrawal symptoms. 
Nicotine is an addictive substance, and its cessation can 
lead to symptoms such as anger, irritability, depression, 
anxiety and restlessness.48 These symptoms can be due to 
physical and psychological dependency on cigarettes and 
changes in neurotransmitter levels, such as dopamine, 
that occur when nicotine use is stopped.49 Experiencing 
withdrawal symptoms can significantly impact the quality 
of life and daily functioning of individuals.50 Craving for 
cigarettes is one of the major challenges in the quitting 
process and can lead to relapse.51 This craving can be trig-
gered by various factors, such as stress, the environment 
and even daily habits.52 53 These problems can reduce 
the motivation and ability of individuals to continue 
smoking. Therefore, providing appropriate support and 
developing effective strategies to manage these symptoms 
can help individuals successfully quit smoking. The use of 
these technologies can help individuals experience these 
symptoms with lower intensity and duration.

One of the challenges participants in this study 
mentioned was the fear of relapse. Although this chal-
lenge did not rank highly in the quantitative data, it was 



9Sahebihagh MH, et al. BMJ Open 2024;14:e091253. doi:10.1136/bmjopen-2024-091253

Open access

significantly highlighted in the qualitative component by 
the participants, indicating an important concern about 
managing triggers and specific environments during the 
quitting process. Many smokers face specific triggers that 
prompt smoking. These triggers can include social situ-
ations and daily stresses.54 These triggers can easily lead 
to relapse, especially if the individual is not fully aware 
of them and does not have effective strategies to manage 
them. Fear of relapse can have negative psychological 
effects, including depression.55 These concerns can lead 
to reduced self-confidence and a sense of control over the 
quitting process. To reduce the risk of relapse, planning 
and using preventive strategies, which can include identi-
fying personal triggers, developing coping strategies and 
making changes in the individual’s living and working 
environment, are essential.

The quantitative component of the study showed that 
one of the challenges in quitting smoking was that many 
participants believed they could quit smoking in the 
future if needed. This belief can be a serious barrier to 
smoking cessation efforts, causing delays in taking action 
and reducing motivation to start the quitting process. 
This challenge was also identified as a significant barrier 
to smoking cessation in a study by Marzo et al56 This issue 
may stem from individuals’ lack of full understanding 
of the complexity and length of the quitting process. 
Therefore, smoking cessation programmes should clearly 
explain to individuals that quitting smoking is a complex 
and time-consuming process that requires continuous 
effort and ongoing decision-making. Additionally, educa-
tional programmes that emphasise the importance of 
immediate action for health improvement and strengthen 
motivation to quit smoking can help reduce the negative 
impacts of misconceptions such as ‘I can quit whenever I 
want’.

In this study, the simultaneous use of quantitative and 
qualitative methods allowed for a more comprehensive 
and in-depth examination of the challenges and concerns 
of users of non-invasive stimulation technologies. The 
reinforcement and validation of the quantitative results 
with qualitative data increased the accuracy and reliability 
of the findings. Moreover, selecting participants from 
three populous cities in Iran contributed to the diversity 
of the data and the generalisability of the results. There 
were a few limitations in this study. One limitation of 
this study is that we did not assess nicotine dependence 
levels using standardised tools, such as the Fagerström 
Test for Nicotine Dependence. Evaluating nicotine addic-
tion levels could provide additional insights into partic-
ipants' smoking behaviours and their challenges during 
the cessation process. Future studies should consider 
including such assessments to obtain a more detailed 
understanding of the relationship between addiction 
levels and smoking cessation success. The results of the 
quantitative component are based on cross-sectional data 
and may not reflect long-term challenges and concerns 
regarding the technologies. Therefore, future longitu-
dinal studies in this area are recommended. This study 

examined only a few types of non-invasive stimulation 
technologies available in Iran and did not consider other 
technologies. Consequently, future studies should also 
include users of other non-invasive stimulation technol-
ogies in different countries. This study did not examine 
the impact of contextual psychological and social factors 
on the challenges of quitting smoking with these technol-
ogies, so future research should investigate the influence 
of psychological and social factors such as family support, 
stress and working conditions on smoking cessation chal-
lenges. Although sample selection was randomised, this 
study includes a high proportion of participants who 
successfully quit smoking, which may suggest selection 
bias. Future research should aim to include a more diverse 
sample, including those with unsuccessful outcomes, to 
provide a comprehensive view of the challenges of these 
technologies.

CONCLUSION
Both quantitative and qualitative data emphasised the 
fear of side effects as a major challenge. Fear of failure 
ranked second in the quantitative data, and qualitative 
data indicated that this was often due to previous unsuc-
cessful attempts to quit. The sense of loss associated with 
quitting smoking was identified as the third major chal-
lenge in the quantitative data, reflecting a deep emotional 
attachment to smoking. While concern over the cost of 
using the technology ranked fourth in the quantitative 
findings, qualitative data offered a different perspective, 
where some participants evaluated the high cost of quit-
ting against potential future savings from not buying ciga-
rettes. The experience of withdrawal symptoms ranked 
seventh in the quantitative data, but qualitative findings 
highlighted this issue as a significant challenge. Fear of 
relapse did not rank highly in the quantitative data but did 
significantly increase in the qualitative data, indicating a 
key concern about managing triggers and specific envi-
ronments during the quitting process.

Overall, this study emphasises the importance of 
developing comprehensive and multidimensional strat-
egies to support individuals aiming to quit smoking 
using non-invasive stimulation technologies. Success 
in quitting smoking with these technologies requires 
supportive programmes that address various psycholog-
ical, economic and social aspects. Providing psycholog-
ical counselling, financial and educational support and 
developing techniques for stress and trigger management 
can help reduce challenges and increase the likelihood 
of successful smoking cessation with these technologies.
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