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Abstract:
AIM: We aimed to determine the sociodemographic characteristics of those who applied to the 
smoking cessation outpatient clinic and to determine the factors affecting their smoking cessation 
success.
MATERIALS AND METHODS: A total of 97 people who applied to Başkent University Hospital 
Family Medicine Smoking Cessation Outpatient Clinic between May 2019 and May 2020 were 
included in the descriptive cross-sectional study. A questionnaire form including demographic 
characteristics and smoking history, the Fagerström Test for Nicotine Dependence (FTND), and 
the Hospital Anxiety and Depression Scale (HADS) were applied to the participants. A pulmonary 
function test was performed; carbon monoxide (CO) and carboxyhemoglobin (COHb) levels were 
measured of the participants.
RESULTS: The mean age of the participants was 42.9 ± 11.9, and 56.7% (n = 55) were male. The 
average number of cigarettes smoked daily was 23.2 ± 10.6, and the duration was 23.2 ± 11.7 years. 
FTND scores of the participants were determined as 14.4% (n = 14) very low, 18.6% (n = 18) 
low, 22.7% (n = 22) medium, 21.6% (n = 21) high, and 22.7% (n = 22) very high. The mean of 
FTND score was 5.4 ± 2.5, and the mean of CO and COHb levels was 11.2 ± 7.0 and 2.4 ± 1.1, 
respectively (r = 0.345, P = 0.001; r = 0.342, P = 0.001). A positive correlation was found between 
the FTND and HDS scores of participants and observed that depression scores increased as the 
level of nicotine addiction increased (r = 0.303, P = 0.003). Finally, 54.6% (n = 53) of the applicants 
were a quitter. There was a significant relationship between smoking cessation success and the 
number of drug boxes used in pharmacotherapy (P = 0.005).
CONCLUSION: In this study, the most critical factor affecting smoking cessation success is ensuring 
that pharmacotherapy is completed within the recommended treatment period.
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Introduction

Smoking is the leading cause of many respiratory 
system diseases and is a significant risk factor for 

cardiovascular diseases, most cancers, and many other 
pathological conditions. Furthermore, it has become 
a significant health problem today as it is associated 
with the morbidity and mortality of many diseases.[1] 
According to the Global Adult Tobacco Survey Turkey, 
19.2 million people (31.6%) use tobacco products, and 
it is higher in men (44.1%) than women (19.2%).[2] It 
is estimated that approximately 100 million people 
worldwide died due to tobacco in the 20th century, and 
this number will rise to 1 billion in the 21st century.[3] It 
is estimated that 100 thousand people die early due to 
smoking per year in our country, and this number is 
expected to increase to 240 thousand people by 2030.[4]

Nicotine in cigarettes is the primary substance that 
causes addiction. Assessing a person’s nicotine 
dependence level is the first step in determining the 
appropriate treatment for smoking cessation. The 
Fagerström Test for Nicotine Dependence (FTND) is 
commonly used to measure nicotine dependence in the 
clinic.[5‑7] Another method frequently used in studies 
and shows that the degree of tobacco dependence is 
the measurement of carbon monoxide (CO) level in 
the expiratory air. CO replaces oxygen in erythrocytes 
and forms carboxyhemoglobin (COHb). There is a 
high correlation between COHb and CO in expiratory 
air. These are frequently used as biomarkers in the 
diagnosis, treatment, and follow‑up stages of smoking 
addiction.[6‑8]

In addition to nicotine, psychological factors and habits 
also play a role in smoking addiction.[9] Therefore, it 
is essential to identify possible underlying psychiatric 
diseases before treatment. The Hospital Anxiety 
and Depression Scale (HADS) is frequently used 
because it is easy to apply and provides sufficient 
information.[10,11] Today, behavioral therapy (motivation) 
and pharmacotherapies (nicotine patch, nicotine gum, 
varenicline, and bupropion) are included in the treatment 
of smoking addiction.[2,4,12]

Although smoking cessation polyclinics contributed to 
significant decreases in the prevalence of smoking, in 
recent years, the rate of smoking cessation and thinking 
of quit smoking have been decreasing relatively 
in Turkey[2] and raise the need for us to reconsider 
the efforts to fight nicotine dependence today. This 
study aimed to determine the sociodemographic 
characteristics, nicotine dependence, and depression 
levels of the people who applied to the smoking 
cessation outpatient clinic and evaluate the factors 
affecting the smoking status.

Materials and Methods

In this descriptive cross‑sectional study, 97 people who 
applied to Başkent University Hospital Family Medicine 
Smoking Cessation Outpatient Clinic between May 
2019 and May 2020 were included. All the participants’ 
data were retrieved from medical records and analyzed 
retrospectively.

In our routine practice in the Smoking Cessation 
Outpatient Clinic, a form prepared by the polyclinic 
specialists is filled for the applicants. In this form, a 
registration section that includes social and demographic 
characteristics of participant (age, gender, marital status, 
education level, and occupation); the second part, which 
includes detailed smoking history (information about 
smoking such as number of cigarettes smoked per day, 
duration of smoking, age of starting smoking, previous 
smoking cessation history, presence of another smoker 
at home, and the reason for starting smoking); the FTND 
to determine the severity of nicotine dependence; the 
HADS to evaluate whether they are depressed or not; the 
clinical section that includes the first examination, system 
query, CO, COHb and pulmonary function test (PFT) 
results, accompanying medical or psychiatric diseases 
and the drug they use; and informed consent form are 
included. Patients are accepted after completing the form 
and signing the consent form.

Before the first examination, chest radiography, 
electrocardiography, and PFT are performed. Then, 
systemic examinations are performed, and CO and 
COHb levels in expiratory air are measured. After all, 
data are recorded. The first interview, which lasts about 
an hour, is made by a physician trained to quit tobacco. 
In this interview, the content of smoking, the possible 
harms of smoking, and the mechanism of addiction 
are explained, treatment methods are mentioned, 
and behavioral skills training is provided. Finally, the 
appropriate treatment for the person is decided.

Pulmonary function test
PFT is performed on patients in the pulmonary diseases 
outpatient clinic. PFTs are performed using Master 
Screen Diffusion (Erich Jaeger Inc., Germany) and in a 
sitting position using forced vital capacity maneuver.

The Fagerström Test for Nicotine Dependence
FTND is used to measure physical dependence on 
nicotine, and the Turkish version is valid and reliable.[13] 
FBNT consists of six questions and each question has 
different score values. According to the total scores 
obtained on the test, nicotine addiction was graded 
as very low (0–2 points), low (3–4 points), medium (5 
points), high (6–7 points), and very high (8–10 points).
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Measurement  of  carbon monoxide and 
carboxyhemoglobin
CO measurements in expiratory air are made with 
piCO + Smokerlyzer (Bedfont Scientific, Harrietsham, 
England), a portable measuring device. CO is measured 
in parts per million (ppm). In the outpatient clinic, 
the patient is asked to perform deep inspiration and 
expiration and then hold the breath by making deep 
inspiration and exhaling 15 s into the interchangeable 
mouthpiece. Measured CO and COHb levels and 
approximately how long ago the patient last smoked 
are recorded.

The Hospital Anxiety and Depression Scale
It has two subscales that evaluate anxiety and depression 
separately. The Turkish form of the scale has been 
proven to be valid and reliable, and cutoff scores were 
determined as 10 for the anxiety subscale and 7 for the 
depression subscale.[14]

Patient follow‑up
Behavioral therapy and intensive motivational support 
were given to all cases, and pharmacotherapy was given 
to those who accepted. Pharmacotherapy was started if 
underlying schizophrenia or psychotic disorder, bipolar 
disorder, or a contraindicated condition to the use of 
varenicline was not detected. It is planned to continue 
pharmacotherapy for 3 months and supportive treatment 
for 1 year. After the first interview with these people, on 
the 14th day, on the 1st, 2nd, 3rd, 6th, 9th, and 12th months, 
outpatient clinic control or phone call is made to evaluate 
whether they use their treatment, whether there are side 
effects and their smoking status.

Those who stated that they did not smoke for at least 
3 months and/or had a CO level ≤2 ppm in the 
expiratory air were evaluated as “quitter.” Those who 
smoked two or more cigarettes a day were considered 
“nonquitter.” Seven people (6.7%), who were not in the 
records of whether they could quit smoking or not and 
could not be reached by phone, were excluded from the 
study. The treatment initiated to quit smoking, and the 
number of drug boxes used by the person was recorded.

Ethical approval
This study was approved by Başkent University Medicine 
and Health Sciences Research on 11/10/2020 (Project 
number: KA 20/405).

Statistical analysis
Mean, standard deviation, median, minimum, and 
maximum values are given in descriptive statistics 
for continuous variables, and percentages are given 
in discrete variables. The compliance of the variables 
to normal distribution was examined using the 
Shapiro–Wilk test. A t‑test was used to compare 

normally distributed variables with those who were 
quitter and those who not, and Mann–Whitney U‑test 
was used to compare variables that did not show 
normal distribution. Chi‑square and Fisher’s exact 
test were used in group comparisons of categorical or 
qualitative variables. The correlation between variables 
was analyzed with the spearmen correlation coefficient. 
Multivariate logistic regression analysis was used to 
examine risk factors. SPSS (IBM Corp., Armonk, NY, 
USA) version 21 package program was used for the 
statistical analysis, and P < 0.05 was accepted as the 
statistical significance level.

Results

The age of the participants was 42.9 ± 11.9. The average 
number of cigarettes smoked daily was 23.2 ± 10.6, 
and the duration was 23.2 ± 11.7 years. The age of 
the study participants to smoke for the first time was 
18.33 ± 4.43 years. The mean age for starting smoking 
in females was 19.8 ± 4.9, while it was 17.2 ± 3.7 for 
males (P = 0.012). The most common reason for starting 
was curiosity (30.2%) and wannabe (29.2%) [Table 1].

Table 1: General characteristics of the participants
n (%)

Gender
Female 42 (43.3)
Male 55 (56.7)

Education status
Below university 47 (48.5)
Above university 50 (51.5)

Smoking status at home
No 49 (50.5)
Yes 48 (49.5)

Level of decisiveness
None 2 (2.1)
Some 8 (8.4)
Pretty much 18 (18.9)
Very 34 (35.8)
Too much 33 (34.8)

Reason to start
Curiosity 29 (30.2)
Wannabe 28 (29.2)
Peer pressure 10 (10.4)
Reaction to the ban 2 (2.1)
Prove yourself 5 (5.2)
Stress-sadness 14 (14.6)
Other 8 (8.2)

Previous quit attempt
No 15 (15.5)
Yes 82 (84.5)

Obesity
Normal 51 (52.6)
Overweight 28 (28.9)
Obese 18 (18.6)
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FTND scores of the participants were found to be 
very low in 14 (14.4%), low in 18 (18.6%), moderate 
in 22 (22.7%), high in 21 (21.6%), and very high in 
22 (22.7%). Anxiety was detected in 20.6% (n = 20) and 
depression in 29.9% (n = 29) of the participants [Table 2].

The FTND scores were calculated as 6.0 ± 2.4 in female 
and 4.9 ± 2.5 in male (P = 0.022). There was a positive 
correlation between the number of cigarettes smoked per 
day and the FTND score (r = 0.593, P = 0.001) and between 
CO and COHb levels (r = 0.407, P = 0.000 and r = 0.375, 
P = 0.000). There was a positive correlation between 
the mean FTND score and the measured mean CO and 
COHb levels (r = 0.345, P = 0.001 and r = 0.342, P = 0.001). 
There was a negative correlation between the spirometric 
measurements FEV1, FEV1%, FVC, and FVC% (r = −0.344, 
P = 0.003; r = −0.326, P = 0.005; r = −0.382, P = 0.001; and r 
= −0.274, P = 0.020). There was no significant correlation 
between the participants’ FTND score and HAS 
scores (r = 0.132, P = 0.198), while there was a positive 
correlation between HDS scores (r = 0.303, P = 0.003). It 
was found that as nicotine dependence increased, levels 
of depression increased significantly [Table 3].

In this process, 26.8% (n = 26) of those who applied 
to the smoking cessation outpatient clinic were given 
only behavioral therapy, and others were given 
pharmacological treatment (3.1% [n = 3] nicotine 
replacement therapy and 70.1% [n = 68] varenicline) in 
addition to behavioral therapy. Considering the number 
of drug boxes used in pharmacological treatment areas, 
it was found that while 41.2% used one box and 23.5% 
two boxes, 35.3% completed the 3‑month full treatment. 
Nearly 54.6% of the applicants were a quitter.

Three of the participants started smoking again 3 months 
after treatment, and two of them started smoking again 
6 months after treatment. Mild side effects were observed 
in 33.8% (n = 23) of those who received pharmacological 
treatment, and drug treatment was discontinued due to 
an allergic reaction in one of them. It was observed that 
there were frequent nausea and dyspeptic complaints 
that were not at a level to discontinue the drug and less 
vivid dreams and sleep disorders.

When evaluated according to smoking status, there was 
only a difference between the number of drug boxes used 
and the success rates in smoking cessation (P < 0.001). The 
success rate of patients using one box of drugs in smoking 
cessation was significantly lower than those using two 
and three boxes (P = 0.002, P = 0.001, respectively). No 
difference was found between those using two boxes and 
three boxes of drugs (P = 0.373) [Table 4].

According to smoking cessation status, there was only 
a statistically significant difference between the FEV1% 

levels (P = 0.012). The FEV1% values of successful 
patients were significantly higher than those who failed.

In examining the risk factors that affect the smoking 
cessation failure, independent variables (dependency 
level, number of boxes, and FEV1%) found to be 
significant in the univariate analysis were included in 
the multivariate logistic regression analysis, and only 
the number of boxes used was found to be significant 
as a result of the model obtained by backward 
elimination. Smoking cessation failure in patients using 
one box of drugs was found twice as high as those 
using three boxes of drugs (P = 0.005). However, the 
failure in patients using two boxes of drugs was not 
found to be significant compared to those using three 
boxes (P = 0.494) [Table 5].

Table 2: Fagerström test for nicotine dependence, 
Hospital Anxiety and Depression Scale,  and 
pulmonary function test values of the participants

Mean±SD Median (minimum‑maximum)
FTND 5.4±2.5 5 (0-10)
HAS 7.3±3.8 7 (0-17)
HDS 5.9±3.7 5 (0-19)
CO 11.2±7.0 9 (2-36)
COHb 2.4±1.1 2.1 (0.8-6.4)
FVC 4.1±1.1 4.2 (1.8-6.5)
FVC% 102.1±14.7 103 (51-132)
FEV1 3.3±1.04 3.4 (0.8-5.1)
FEV1% 97.9±20.2 97.5 (32-200)
FEV1/FVC 79.3±11.0 81.2 (26.8-100)
SD: Standard deviation, FTND: Fagerström test for nicotine 
dependence, HAS: Hospital Anxiety Scale, HDS: Hospital Depression Scale, 
CO: Carbon monoxide, COHb: Carboxyhemoglobin, PFT: Pulmonary function 
test, FVC: Forced vital capacity, FEV1: Forced expiratory volume in 1 s

Table 3: Correlation between Fagerström test for 
nicotine dependence scores and other variables
Variables FTND scores

r* P
Age −0.110 0.282
Number of cigarettes smoked per day 0.593 0.000
HAS 0.132 0.198
HDS 0.303 0.003
CO 0.345 0.001
COHb 0.342 0.001
FVC −0.382 0.001
FVC% −0.274 0.020
FEV1 −0.344 0.003
FEV1% −0.326 0.005
FEV1/FVC 0.115 0.338
MMEF25/75 −0.207 0.082
MEF50 −0.273 0.020
PEF −0.379 0.001
*Spearman’s correlation coefficient. FTND: Fagerström test for nicotine 
dependence, HAS: Hospital Anxiety Scale, HDS: Hospital Depression 
Scale, CO: Carbon monoxide, COHb: Carboxyhemoglobin, FVC: Forced 
vital capacity, FEV1: Forced expiratory volume in 1 s, MMEF: Maximal 
mid‑expiratory flow, MEF: Maximum expiratory flow, PEF: Peak expiratory flow
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Discussion

In this study, completing the treatment period of 
smoking cessation drug to 3 months was the most 
critical factor affecting smoking cessation success. 
With the amendment of the law in 2008 in our country, 
some new applications were made in the fight against 
smoking, and success was achieved in the smoking 
cessation outpatient clinics established for this purpose. 
However, it is known that tobacco is a powerful 
addiction, and it is observed that more than half of the 
addicts resume smoking within the first 6 months after 
treatment.[15] In this process, besides adequate behavioral 

therapy for all smokers, initiation of individualized 
pharmacotherapy in noncontraindicated situations is 
the best‑recommended approach.[10,16‑19] We applied 
behavioral therapy to all participants. In pharmacological 
treatment, we preferred varenicline in conditions where 
there is no contraindication because it is provided free 
of charge by the Ministry of Health, and it is easier to 
access the drug. Eventually, in the multivariate logistic 
regression analysis, completion of drug treatment was 
an independent factor in quitting smoking.

In the literature, smoking cessation rates were reported 
between 36.5% and 65% at the end of the 3rd month and 
between 29% and 45% at the end of the 1st year for those 
who applied to the smoking cessation outpatient clinic 
in Turkey.[16‑18,20‑22] This study evaluated the 1‑year study 
of the smoking cessation outpatient clinic, and a smoking 
cessation rate of 54.6% was found. We think that this 
rate is higher than the literature, as those who have quit 
smoking at least 3 months were also evaluated in the 
study.[10,16,18,22] We anticipate that this rate will decrease 

Table 4: Evaluation of smoking success
Nonquitter, n (%) Quitter, n (%) Test statistics (χ2) P*

Gender
Female 19 (45.2) 23 (54.8) 0.000 0.983
Male 25 (45.5) 30 (54.5)

Education status
Below university 21 (44.7) 26 (55.3) 0.017 0.896
Above university 23 (46.0) 27 (54.0)

Smoking status at home
No 23 (46.9) 26 (53.1) 0.099 0.752
Yes 21 (43.8) 27 (56.2)

Quit attempt
No 9 (60.0) 6 (40.0) 1.534 0.215
Yes 35 (42.7) 47 (57.3)

Addiction level
Very low 3 (21.4) 11 (78.6) 9.403 0.052
Low 11 (61.1) 7 (38.9)
Moderate 9 (40.9) 13 (59.1)
High 7 (33.3) 14 (66.7)
Very high 14 (63.6) 8 (36.4)

Anxiety
No 32 (41.6) 45 (58.4) 2.179 0.140
Yes 12 (60.0) 8 (40.0)

Depression
No 31 (45.6) 37 (54.4) 0.005 0.945
Yes 13 (44.8) 16 (55.2)

BMI level
Normal 24 (47.1) 27 (52.9) 1.353 0.508
Overweight 14 (50.0) 14 (50.0)
Obese 6 (33.3) 12 (66.7)

Number of drug box
1 19 (67.9) 9 (32.1) 22.557 <0.001
2 3 (18.8) 13 (81.2)
3 2 (8.3) 22 (91.7)

*Chi‑square test. BMI: Body mass index

Table 5: Factor affecting smoking cessation failure 
logistic regression model
Variable Regression 

coefficient (SE)
OR 95% CI 

(lower‑upper)
P

Number of box 1 2.485 (0.893) 12.00 2.084-69.085 0.005
Number of box 2 0.693 (1.014) 2.00 0.274-14.587 0.494
SE: Standard error, OR: Odds ratio, CI: Confidence interval
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when examined over a longer term, as the cessation 
success rate is higher in the early period.[10,22,23] However, 
we consider that one reason for the high cessation rate 
in this study is the emphasis on behavioral therapy and 
the provision of motivational support to the participants 
through frequent phone calls.[22,24]

The scope of the fight against tobacco is emphasized 
and examined; those sociodemographic factors, which 
are often determinant in tobacco cessation, should 
be examined more comprehensively.[2,12,22,25] In many 
studies on smoking cessation, sociodemographic 
and smoking characteristics (mean age, gender, 
education status, starting age of smoking, number of 
daily cigarettes, and duration of smoking) of those 
who applied to the outpatient clinic were similar in 
our study.[16‑18,20,21] In this study, as in most studies, men 
applied to the smoking cessation outpatient clinic more. 
Nicotine dependence levels were higher in women. 
However, in our study, it was determined that gender 
is not important for smoking cessation. In the literature, 
in the vast majority, gender has not been found to affect 
smoking cessation.[10,11,16‑18,21,22]

It was observed that one‑third of those who applied 
to the outpatient clinic had depressive symptoms, 
according to HDS. While there was no relationship 
between FTND and HAS scores, it was observed that 
there was a positive correlation with HDS score. Similar 
studies also show that as nicotine dependence increases, 
depression levels increase.[9‑11] In another study, when 
nonsmokers and those with low and high addiction 
levels were compared, it was found that depression 
levels increased significantly as nicotine dependence 
increased.[26] The relationship between depression and 
cigarette addiction is not fully known, but its frequent 
association will influence our treatment approach. For 
this reason, we consider that the depression assessment 
performed in the interviews will significantly affect the 
possibility of psychiatric treatment of the patient and the 
success of smoking cessation.

The FTND score and CO in breathing air and COHb 
levels gave us an idea about the level of nicotine 
dependence.[6‑8] As expected, there was a positive 
correlation between FTND score and CO and COHb 
levels. However, similar to recent studies conducted 
in our country, no significant relationship was found 
between FTND score and smoking cessation status.[10,18]

In PFT, which enables us to measure lung function, the 
FEV1 value was frequently used to evaluate the effect of 
smoking on lung age. Smoking has been shown to harm 
FEV1.[24,27] It has even been suggested that demonstrating 
the damage of smoking on the lungs with concrete 
evidence due to PFT can be threatening enough and may 

encourage smoking cessation.[27] A negative correlation 
was found between nicotine dependence and FEV1, 
FEV1%, FVC, FVC%, MEF50, and PEF in PFT, but only 
FEV1% was significantly associated and lower in those 
who failed smoking cessation. A negative correlation 
was found in our study between FEV1% values and 
the number of cigarettes per day in successful smoking 
cessation patients. In the outpatient clinic, considering 
that the smoking cessation rate may be lower in those 
who smoke more cigarettes per day and have a lower 
FEV1%, close follow‑up and more behavioral support 
can be planned for these patients.

Among those who quit smoking and those who do not, 
there was no difference in gender, education, whether 
there was a quit attempt before, addiction level, BMI, 
FTND score, number of daily cigarettes, starting age 
of smoking, duration of smoking, HADS score, CO 
and COHb levels. In our study, the most important 
factor affecting the failure of smoking cessation was 
determined as not using the pharmacotherapy given for 
a sufficient time. Like most studies in the literature, as 
seen in our study, giving the appropriate treatment in 
sufficient time will increase the success rate.[10,11,16]

Furthermore, it was observed that the most common 
reasons for participants to start smoking were 
curiosity (30.2%) and wannabe (29.2%), and this 
emphasizes that primary prevention should be given 
priority in preventing start smoking, which is one of 
the basic strategies of tobacco control.[3] In primary 
prevention, the most critical task of the physician is to 
ask each person who applies to them whether they smoke 
and record the data, support nonsmokers, encourage 
and assist smokers to quit. Family physicians will be 
the ones who can easily reach most of the society in this 
regard. Since family medicine can evaluate every age 
group with a biopsychosocial approach, it will prevent 
smoking and ensure quitting.

The most important limiting factor of our study is the 
low number of cases. Furthermore, the data obtained 
is limited because records have been kept for the last 
year with forms prepared for smoking cessation in our 
clinic. Simultaneously, as the study coincided with the 
COVID‑19 pandemic period, there were difficulties in 
drug supply. Furthermore, most people were excluded 
from the study because they gave up smoking cessation 
due to increased anxiety. Nevertheless, 9 participants 
in the medical treatment process during the COVID‑19 
pandemic period had difficulty obtaining the drugs. 
While 5 of the participants took only one box of the 
drug, 2 of them were successful in smoking cessation. 
The other four were able to use two boxes of medication, 
and all of them were found to be successful in smoking 
cessation.
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Conclusion

Determining the factors affecting smoking cessation 
is essential in tobacco control. Our study determined 
that the most critical factor in increasing smoking 
cessation success is ensuring pharmacological treatment 
for a sufficient time. However, it was observed that 
motivational behavior and close follow‑up in smoking 
cessation outpatient clinics effectively increased smoking 
cessation. In the fight against nicotine dependence, 
evaluation with the continuous and biopsychosocial 
approach, which is one of the main features of Family 
Medicine, is an essential part of success in smoking 
cessation. We believe that tobacco control will be 
more successful with the family medicine approach in 
primary prevention and smoking cessation outpatient 
clinics, which are the two most important steps. This 
study results can determine factors affecting nicotine 
dependence and the development of effective tobacco 
control methods.
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