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Abstract

Objectives: Smoking is recognized as the most important preventable public health problem in the world with
known carcinogenic, mutagenic and addictive effects on many organs and systems.

Materials and Methods: Our study was conducted with 380 first-year students of Trakya University who were
tobacco users in the 2020-2021 academic year. The 62-question questionnaire included questions about socio-
demographic characteristics and smoking, as well as the 6-question Fagerstrom Nicotine Dependence Test
(FTND) and the 25-question Test to Assess the Psychological Dependence on Smoking (TAPDS).

Results: Our study consisted of 185 male (48.69%) and 195 female (51.31%) students. Of the participants, 94
(24.73%) were from health-related faculties and 286 (75.27%) were from non-health-related faculties. It was
observed that 364 (95.78%) of the participants smoked cigarettes and 16 (4.22%) used non-cigarette tobacco
products. When the participants were classified according to their FTND scores, the most crowded category
was very “slightly addicted” with 210 participants (55.27%), while the most crowded category was
“moderately addicted” with 190 participants (50%) according to their TAPDS scores. It was also observed that
using cigarettes as a tobacco product, having a smoker in the family and living alone at home made a statistically
significant difference for both physical and psychological addiction. In our study, it was determined that there
was a statistically significant, linear, same-directional and moderate relationship between physical dependence
and psychological dependence.

Conclusion: In order to better understand the factors affecting smoking addiction and to make individualized
treatment selection, it is important to differentiate between physical and psychological addiction.

Keywords: Cigarette, tobacco, physiological, psychological, dependence, family medicine.
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Introduction

Tobacco use is recognized as the most important preventable public health problem in the world. It is known
to cause more than 8 million deaths each year, 7 million of which are directly caused by tobacco use and 1.2
million of which are non-smokers exposed to second-hand smoke, and it is estimated that if this continues,
smoking-related deaths will reach 10 million by 2030.1 It is known that approximately 4000 chemicals such as
carbon monoxide, cyanide, tar, nicotine, ammonia, carcinogenic and mutagenic substances in cigarettes are
harmful to various organs and systems of the human body with synergistic effect and they cause serious
diseases.? Nicotine, which enters the body when smoking, acts on the central nervous system and affects the
release levels of neurotransmitters such as dopamine, acetylcholine, serotonin and noradrenaline. By affecting
nicotinic acetylcholine receptors, dopamine increases, and the "nucleus accumbens”, the pleasure and reward
center in the brain, is affected. At the same time, the release of noradrenaline from the locus coeruleus causes
seeking behavior and restlessness. This neurotransmitter system interacts with each other and with many
complex systems, such as glutamatergic systems, and plays a role in the development of addiction.3# As the act
of smoking continues, the number of nicotinic receptors in the body increases, resulting in the fact that the
same amount of cigarettes consumed becomes not enough to saturate the receptors (tolerance). The
compulsive use of cigarettes and the emergence of conditions such as irritability, craving and seeking behavior

(withdrawal) when cigarettes cannot be accessed are defined as "Physical Dependence".>6

"Psychological addiction" has been recognized as important as physical addiction in recent years and has
become an important issue in preventing smoking addiction and determining treatment preferences. Apart
from the active and addictive psychostimulant substances in cigarettes, smoking behavior can cause people to
keep smoking by citing such factors as a pretext as social acceptance, accompaniment of activity, relaxation,
stress control, self-reward, self-expression and image. These factors provide psychological support for smoking
addiction or help to develop psychological addiction.”-10 This shows that smoking addiction is an addiction that
needs to be examined multidimensionally. Many scales have been developed and used to help diagnose and
treat the types and parameters of smoking/tobacco addiction.? 1112 [n our study, we aimed to examine the
physical and psychological dependence of smokers on cigarettes, the factors affecting them and the
relationships between them in order to better understand their reasons why they smoke, and to eventually

guide them in determining the appropriate steps to quit smoking.

Materials and Methods

Our study is a cross-sectional and descriptive study conducted among Trakya University first-year students in
the 2020-2021 academic year. The study, which was conducted during the COVID-19 pandemic period, reached
all first-year students studying at Trakya University (a total of 11,005 people), and all of them were invited to
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the study. The data forms of 380 first-year students who volunteered to participate in the study and who were

smoking/tobacco users were included in the sample.

The data were collected with a questionnaire consisting of 62 questions. The questionnaire included 31
questions about sociodemographic characteristics, smoking, smoking cessation status and factors that may
affect smoking, as well as the Fagerstrom Test for Nicotine Dependence (FTND) consisting of 6 questions and
the Test to Assess the Psychological Dependence on Smoking (TAPDS) consisting of 25 questions. The FTND is
a scale that measures the severity of physical dependence on nicotine, which was created by revising the
"Fagerstrom Tolerance Test" created by Karl-Olov Fagerstréom in 1978, and the reliability study of the Turkish
version was conducted by Uysal et al.3 13 The results are analyzed in five groups as very low dependence, low
dependence, moderate dependence, high dependence and very high dependence. The TAPDS was developed
by Ponciano-Rodriguez et al. in 2015 to assess the psychological dependence on smoking, and the Turkish

validity and reliability study was conducted by Bardakci et al. in 2021.8.9
Statistical Analysis

Median, minimum, and maximum values were given for descriptive statistics, and categorical variables were
calculated as numbers and percentages. Mann Whitney U test was used for two independent group
comparisons, and Pearson Chi-Square, Fisher's Exact and Fisher Freeman Halton tests were used for
comparisons of differences between categorical variables according to groups. Kruskall Wallis H test was used
for comparisons of more than two independent groups. Spearman rho correlation coefficient (r-value) was
used to analyze the relationship between variables. Statistical analyses were performed with the Jamovi project
(2021), Jamovi (Version 2.0.0.0), and JASP (Version 0.14.1.0) programs. A p-value lower than 0.05 was

considered statistically significant.

Results

Of the 380 participants, 185 (48.68%) were male, and 195 (51.32%) were female, with a median age of 20
years (18-52). 361 (95%) of the participants had not repeated a grade, and 286 (75.27%) were studying in
faculties not related to health. The socio-demographic characteristics of the participants are summarized in

Table 1.

305 (80.26%) of the participants had a family member who smoked, and the median number of tobacco users
in their family was 2 (0-10). Most of the 268 (70.52%) participants’ close circle of friends were regular smokers,
and 245 (64.47%) of the participants stated that they were sometimes asked whether they smoked when they
applied to a health institution for any reason. 349 (91.85%) thought that smoking/tobacco use was harmful to
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health. 248 (65.34%) of the participants reported that they currently smoked cigarettes/tobacco every day,
and 364 (95.78%) of the participants used cigarettes as a tobacco product. The median age at initiation of
smoking was 16 years, and 232 (61.05%) of the participants reported smoking for less than five years.

Participants had smoked for a median of 4 years.

Table 1. Socio-demographic characteristics of the participants

Category n (%)
Age > 20 years 147 (38.68)
< 20 years 233 (61.32)
Male 185 (48.68)
Gender
Female 195 (51.32)
Faculty/department Faculties related to health 94 (24.73)
Faculties not related to health 286 (75.27)
Siblings No sibl.in{'gs 57 (15)
Have siblings 323 (85)
At home, alone 14 (3.68)
Person living with With my family 343 (90.32)
Other 23 (6)
Village 43 (11.31)
Where respondents spend most of their lives District center 146 (38.43)
Provincial center 191 (50.26)

Among the students, 172 (45.26%) stated that they did not plan to quit smoking, 243 (63.94%) participants
had tried to quit smoking before, and 105 (43.2%) stated that they were able to quit smoking for 1-14 days in
their most recent quitting attempt. 227 (59.73%) of the participants stated that they had not consulted any

health institution in their last attempt to quit smoking.

The most frequently cited reason (65.84%) for participants to try to quit smoking was knowing that it could
cause serious health problems in the future. The most important reason given by participants who did not
consult a healthcare provider to quit smoking was that they thought they could quit of their own will (47.1%)
without using any method. 215 (56.6%) of the participants stated that they tried to quit smoking voluntarily
without using any method. The most common method (23.04%) used by the participants to quit smoking was

to try to quit all at once without gradually cutting down (Table 2).

Participants scored a median of 2 (min 0, max 10) on the FTND and a median of 47 (min 25, max 75) on the
TAPDS. According to the FTND, the most common group was the very slightly dependent group, with 210
(55.27%) participants, whereas the most common group was the moderately dependent group, with 190

(50%) participants, according to TAPDS. (Table 3).
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Table 2. Participants' smoking/tobacco use characteristics

Description n (%)
. . . No 75 (19.74)
Smok the famil
moking use in the family Yos 305 (80.26)
Nobody uses it 5(1.31)
The density of regular tobacco users in |The majority do not use it 29 (7.64)
participants' close circle of friends Majority use it 268 (70.52)
They all use it 78 (20.53)
The frequency with which participants [Never 92 (24.22)
were questioned about their Sometimes 245 (64.47)
smoking/tobacco use in health
e Always 43 (11.31)
institutions
Participants' opinions on the harm of |Not harmful 31 (8.15)
smoking to health Harmful 349 (91.85)
I smoke occasionally now; [ never used to smoke at all. 38 (10)
. L I smoke occasionally now; I used to smoke occasionally 74 (19.5)
Smoking status of the participants -
I smoke occasionally now; I used to smoke every day 20 (5.26)
I smoke every day now 248 (65.34)
Which tobacco product did the Cigarette 364 (95.78)
participants use Non-cigarette tobacco products 16 (4.22)
H th ricipants h < 5years 232 (61.05)
ow many.years e participants have = years 137 (36,05)
been smoking
> 10 years 11 (2.9)
Whether participants have ever No 137 (36.06)
attempted to quit smoking/tobacco Yes 243 (63.94)
1-14 days 105 (43.20)
How lone th ricivants did not 15-30 days 38 (15.63)
i
. . P 3 months - 6 months 30 (12.34)
quit smoking/tobacco
6 months - 1 year 20 (8.24)
More than 1 year 4 (1.66)
Whether the participants who have Those who do not apply to a health institution 230 (94.65)
tt ted t it ki tob
attempte . © quit o 1ng( ° 'acc.o Applicants to a health institution 13 (5.35)
have applied to any health institution
H ficipant lized thei Quitting suddenly 124 (51.03)
owpar 1c1par.1 srea I,Ze e Those who have tried and failed to quit smoking 63 (25.93)
attempts to quit smoking/tobacco use - -
By reducing the number of cigarettes per day 56 (23.04)
Knowing that smoking can cause serious health problems in 160 (65.84)
the future
Monetary burden/loss 135 (55.55)
Participants' reasons for attempting to |My close circle of relatives asking me to quit for my own 55 (22.63)
quit smoking use sake ’
Smoking takes up/wastes my time 50 (20.57)
My close environment is uncomfortable with my smoking 30 (12.34)
[ have existing health problems 21 (8.64)
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Table 3. Grouping of Participants According to Scale Scores

Scale Scores n (%)
Fagerstrom Test for Nicotine Very low dependency 210 (55.27)
Dependence (FTND) Low dependency 76 (20)
Moderate dependency 41 (10.78)
High dependency 38 (10)
Very high dependency 15 (3.95)
Test to Assess the Psychological | Mild dependence 118 (31.05)
Dependence on Smoking Moderate dependence 190 (50)
(TAPDS) Severe dependence 72 (18.95)

Gender and being enrolled in a health-related /non-health-related faculty did not create a significant difference
according to the TAPDS, whereas males and being enrolled in a non-health-related faculty were found to be

associated with significantly higher dependency scores according to the FTND.

Living alone at home, having a smoker/tobacco user in the family, having more smokers in the close circle of
friends, not thinking that smoking is harmful to health, smoking more frequently, preferring cigarettes as the
tobacco product used, not thinking about quitting smoking and not having tried to quit smoking were found to

be associated with higher addiction scores according to both FTND and TAPDS (Table 4).

A statistically significant, linear, same-directional and moderate relationship was found between FTND scores

and TAPDS categories (Figures 1 and 2).
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Table 4. Evaluation of sociodemographic and smoking characteristics according to TAPDS and FTND scores

Socio-demographic and smoking TAPDS [min- p FTND [min- p
characteristics max| max]

Age

Under 20 49 [25 - 73] 1[0-9]

20 and over 46 [25-75] 0.083 2[0-10] 0.153
Gender

Male 47 [25-75] 3[0-10]

Female a726-75] | "' [ 1010 | ©9%°
Faculty / Department

Related to health 48 [26 - 75] 1[0-10]

Not related to health 47125-75] | °7%* 20100 | @0V
The current environment

Home, alone 57 [32 - 68] 5[0-18]

With my family 47 [25 - 75] 0.044 2[0-10] 0.008
Other 4126 -75] 2[0-7] )
Whether there is a smoker in their family

No 45 [26 - 64] 1[0-9]

Yes 48 [25-75] | %033 2[0-10] | ~o-001
Regular smokers in the close circle of friends

Nobody uses it 36 [34-67] 1[0-10]

The majority don't use it 43 [29 - 60] 0[0-10]

Majority use it 47[25-75] | %002 2[0-9] | ~o-001
They all use it 52[31-73] 4[0-9]

Thinking that smoking is harmful to health

I don't think it's harmful 56 [33 - 75] 410-9]

[ think it is harmful 47[25-75] | ~0001 540 | 0003
How they describe their smoking/tobacco use

I smoke occasionally now; I never used to smoke at 38 [26 - 64] 0[0-7]

all

I smoke occasionally now; I used to smoke 41 [25-75] 0[0-7]

occasionally <0.001 <0.001
I smoke occasionally now; [ used to smoke every 41129 - 65] 0[0-6]

day

I smoke every day now 51[26-75] 4[0-10]

Type of tobacco product used

Cigarette 48 [26 - 75] 2[0-10]
Non-cigarette tobacco products 40.5[25 - 58] 0.004 0[0-7] 0.001
Smoking cessation attempt

Not attempting to quit 50 [28 - 75] 3[0-9]

Attempting to quit 46 [25 - 73] 0.003 2[0-10] 0.011
The status of applying to any health institution in a smoking cessation attem

Non-applicants 46 [25-73] 1[0-10]

Applicants 5134-66] | %008 s5[(0-9] | ~0-001
How did they realize their smoking cessation attempts

I tried to quit smoking/tobacco but failed 53[29 - 73] 3[0-10]

By reducing the number of cigarettes per day 43.5[26 - 67] <0.001 1[0-7] <0.001
Quitting suddenly 45 [25-69] 1[0-10]
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Severe Dependence (59-75) (TAPDS) u

Moderate Dependence (41-58) (TAPDS) - = ETND S (0-10)
cores (0-

Mild Dependence (25-41) (TAPDS)

0 1 2 3 4 5 6

Figure 1. The relationship between participants' TAPDS and FTND scores

Very high dependency (8-10) (FTND)

High dependency (6-8) (FTND)

Low dependency (2-4) (FTND)

Very low dependency (0-2) (FTND)

Figure 2. The relationship between participants' FTND and TAPDS scores
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Discussion

Smoking/tobacco use is one of the leading preventable public health problems in our country and in the world.
The struggle to protect society from smoking and its effects includes both the cessation of smoking by smokers
and the protection of non-smokers from the harmful effects of smoking. Therefore, it is necessary to examine
all factors that are thought to have an effect on smoking and to investigate the characteristics of psychological

addiction as well as physical addiction.

In our study, significantly higher dependence was found in males compared to females according to FTND,
whereas no significant difference was found according to TAPDS. In 2012, in the comprehensive Global Adult
Tobacco Survey (GATS) conducted in Turkey, smoking rates were found to be 47.9% in men and 15.2% in
women in the whole population.! Similarly, many researchers have reported that the smoking prevalence of
men is significantly higher than that of women, while a study conducted on university students reported that
gender did not make a significant difference in the examination of smoking addiction.1%17 In a study conducted
in a smoking cessation center in Mexico, in line with our study, significantly higher dependence was found in
men compared to women, according to FTND, while no significant difference was found according to TAPDS.?
In a study conducted in a smoking cessation center in Turkey, no significant difference was found between
genders according to both FTND and TAPDS.10 The high prevalence of smoking and nicotine addiction in men,
which is generally accepted in the literature, has been interpreted as the gender roles attributed to men in a
patriarchal society and the fact that smoking is seen as a sign of power, self-confidence and independence.
However, the fact that there was no significant difference, especially in terms of psychological dependence,

suggests that psychological factors are less affected by gender.

In our study, both physical and psychological dependence levels were found to be significantly higher in those
who had smokers in their families. In the literature, many studies conducted in medical faculties concluded that
the effect of having parents and siblings who smoke significantly increased the likelihood of smoke addiction,
which is consistent with our study.8-20 People are influenced throughout their lives by the environments in
which they are born and raised. Many behaviors of the people in the family who care, protect and serve as role
models are taken as examples by the child. It is expected that the likelihood of this behavior will increase in
members of families with smoking/tobacco use. In addition, while the prohibition and intimidation of authority
figures at home can play a preventive role against harmful habits, an authority figure who is a bad example of

smoking/tobacco use will have difficulty in prohibiting this behavior for other members.
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It was found that as the regular smoking/tobacco use status of the friends of those students who participated
in our study increased, smoking addiction increased according to both FTND and TAPDS. Friends are together
in one or more activities during the day; they help each other, they talk to each other, and they can share many
things. Therefore, it is inevitable that they are influenced by each other. For this reason, smoking is also an
activity that is suitable for doing together and for friends to encourage each other. Many studies in the literature

have emphasized that having friends who smoke is an important risk factor for smoking addiction.2122

In our study, health-related faculties had significantly lower FTND scores than non-health-related faculties.
Many studies have been conducted to investigate the relationship between the smoking addiction levels of
university students who smoke and the faculties in which they study. In studies conducted in Egypt, England
and Turkey, students studying in medical faculties were found to have lower smoking rates than students
studying in non-health-related departments.1823.24 [n another study conducted in Turkey, it was reported that
FTND scores of medical faculty students were also lower than those of other students.25 Unlike the general
literature, there are also studies that conclude that smoking addiction scores do not differ significantly
according to the faculties of study.26 In light of these data, it can be said that the FTND results of our study are
compatible with the literature. In our study, no significant difference was found in TAPDS scores in terms of
psychological dependence, which has not been sufficiently examined in the literature. It should be considered
that these differences may vary according to which faculties were examined and how they were grouped. In
general, although it is observed that both smoking rates and nicotine addiction rates of students in departments
with more knowledge about the harms of smoking are lower, it will be important to evaluate the types of

smoking addiction separately in future studies.

In our sample, 95.8% were cigarette smokers, and 4.2% were users of non-cigarette tobacco products such as
pipes, cigars, hookahs, and electronic cigarettes. Similarly, in many studies, it is noteworthy that cigarettes are
used at the highest rate among tobacco products.127 In addition, in our study, it was observed that cigarette
smokers had significantly higher dependence on FTND and TAPDS than non-cigarette smokers. The fact that
cigarettes have a more standardized form and are more easily accessible than other tobacco products may have
caused them to be used more than other tobacco products. The fact that cigars, pipes, electronic cigarettes and
hookahs are relatively more difficult to access may leave addicted individuals in a difficult situation when they
experience withdrawal; therefore, it can be expected that people who use non-cigarette tobacco products are

mostly composed of people with lower addiction levels.

In our study, when the participants who wanted to quit smoking were asked why they wanted to quit smoking,
health-related concerns ranked first in line with the literature.328 Moreover, in our study, it was found that
people who thought of quitting smoking due to health concerns were less dependent, according to both the

FTND and the TAPDS.
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The FTND is the scale that is considered to best assess the building blocks of physical dependence, such as
withdrawal and tolerance.® In our study, FTND was used to measure physical dependence, and the most
populous group was the very slightly dependent group, with 55.3%, which is consistent with the literature. In
studies conducted in universities, the group with the lowest level of dependence score according to FTND

constituted the largest percentage; Yengil et al. found 51.6%, Okutan et al. 40.9%, Selcuk et al. 54.4%. 18 29,30

As the pathophysiology of smoking addiction is examined, it is understood that it is a multidimensional process
that is formed by the combination of many complex and mutually reinforcing factors. It is thought that it would
be incomplete to consider smoking only as a physical addiction, and similarly, the psychosocial aspect should
also be examined separately.® ? Karlikaya et al. emphasized the importance of genetic factors and nicotine
addiction as well as psychosocial factors in smoking behavior and its continuation.* Examples include people
with psychiatric illnesses starting to smoke earlier and more intensely than the general population, the
tendency of individuals to see smoking as a solution when they are under distress and stress, and individuals
with neglectful parents seeking to compensate for emotional deprivation in addictive substances such as
cigarettes show the importance of examining the psychological dimension of smoking.10 In our study, we tried
to measure the psychological dependency levels of the students with TAPDS. While those with moderate
psychological dependence constituted the largest group with 50%, those with severe psychological
dependence constituted the smallest group with 18.9%. When it is remembered that the most crowded group
in the same sample with the FTND was the group with very low dependency at 55.3%, it can be seen that the
two scales asked different questions according to different parameters as intended and as a result, they could

evaluate different dependencies.

In our study, in which we compared both scales, it was found that there was a statistically significant, linear,
same-directional, and moderate correlation between FTND scores and TAPDS scores. Ponciano-Rodriguez et
al. found a same-directional and weak correlation, while Hezer and Karalezli found a moderate, same-
directional, linear relationship.?10 These scales, which reveal two dimensions of smoking addiction, emphasize
the need for a multidimensional approach to smoking addiction. Using both scales together in smoking

addiction studies will provide more complementary and more accurate results.

In conclusion, since smoking addiction is a multidimensional process formed by the combination of many
complex and mutually reinforcing factors, it would be insufficient to treat it only as a physical addiction. For
this purpose, FTND and TAPDS are considered to be meaningful, correlated and preferable scales for the
examination of physical and psychological addiction to cigarettes separately and can be easily applied in

primary care.

Ankara Med J, 2023;(4):441-454 // @) 10.5505/am;j.2023.39225
451



ANKARA
MEDICAL

Limitations

The fact that the study was conducted during the COVID-19 Pandemic should be taken into consideration that

the study data may reveal different results compared to routine life.

Ethical Considerations: Approval was obtained from the Trakya University Faculty of Medicine Scientific

Research Ethics Committee (Trakya -BAEK 2021/106).

Conflict of Interest: The authors declare no conflict of interest.
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