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BACKGROUND: Smoking tobacco is believed to be common among patients with psychiatric
disorders like anxiety, depression, schizophrenia, and affective disorders. The aim of this study was
to investigate the psychological symptoms of people without known psychiatric diseases who have
freely decided to quit smoking. METHODS: A cross-sectional study was designed, and 124 healthy
active-smokers (66 female) and 127 healthy non-smokers (61 female) were recruited. The symptom
check list and Fagerström Test for Nicotine Dependence (FTND) were used to assess psychological
symptoms and nicotine addiction level. Smokers were divided into 3 groups: light smokers (0–9
cigarettes/d), moderate smokers (10–19 cigarettes/d), and heavy smokers (> 20 cigarettes/d).
RESULTS: When subjects were compared by daily levels of cigarette consumption, somatic find-
ings were more prominent in the mild smoker group (1.61 � 0.72 vs 0.77 � 0.56, P < .001), while
depression and hostility were similar across all groups. When subjects were compared by nicotine
addiction ratio, the general symptom index of the group with high-grade nicotine addiction was
found to be significantly higher than that of the control group (1.34 � 0.72 vs 0.79 � 0.49, P < .001).
In addition, the high-grade nicotine addiction group had higher scores than the other groups for
somatization, anxiety, depression, paranoid symptoms, hostility, and other symptoms.
CONCLUSION: This study examined the association between psychological symptoms and smok-
ers’ daily cigarette consumption and nicotine addiction levels. Psychiatric symptoms (ie, somatiza-
tion, anxiety, depression, hostility, and paranoia) were observed more frequently in people with
high-grade nicotine addiction (FTND score 7–10 points). Key words: psychiatric disorders; nicotine
addiction; symptom check list-90; fagerström; smoking; tobacco; psychological features. [Respir Care
0;0(0):1–•. © 0 Daedalus Enterprises]

Introduction

Cigarette smoking has become an increasingly severe
health problem in recent years, such that deaths are ex-
pected to increase 10-fold to � 8 million people by 2030
in worldwide.1,2 Nicotine addiction is very common among
patients with psychiatric disorders, affecting 35–80% of

them.3 As a result, these patients have been found to die
20 –30 y earlier than the general population.4 Smoking
is associated with many diseases. It leads to negative
health outcomes and remains a major social health prob-
lem.

Among patients diagnosed with major psychiatric dis-
orders, schizophrenia patients have the highest smoking
rates at 40–90%. These patients are highly resistant to
smoking cessation treatments.5,6 A high proportion of pa-
tients with psychotic, panic, and obsessive-compulsive dis-
orders and depression are smokers, and smoking cessation
has been shown to worsen their disease symptoms.7 The
smoking rates associated with psychiatric disorders as deter-
mined by various studies are shown in Table 1. Nicotine
addiction is now included in the substance use disorders sec-
tion of the Diagnostic and Statistical Manual (DSM-V),8 the
standard classification guide for psychiatric disorders.

Today, smokers often visit specialized clinics or chest
disease clinics when they suffer from medical conditions
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or have recently stopped smoking. These out-patient clin-
ics not only treat patients but also evaluate their potential
to quit smoking. A number of studies have previously
reported that smoking and nicotine addiction are associ-
ated with depression and anxiety; smoking cessation has
also been found to reduce depression.9 For this reason,
patients are often evaluated in out-patient clinics only for
depression and anxiety. The Fagerström Test for Nicotine
Dependence (FTND) is the most often used test to deter-
mine nicotine addiction level.10

However, none of these surveys were able to adequately
evaluate patients’ other psychological symptoms. Given
that smoking and psychiatric disorders are interrelated, it
is clear that psychiatric findings relating to patients should
be evaluated more objectively and patients needing psy-
chiatric support should be detected earlier. A review of the
literature reveals that cigarette use is insufficiently evalu-
ated or documented in persons with psychiatric diseases
such as somatoform conditions, personality disorders, or
panic disorder.

The aim of this study was to investigate the psycholog-
ical symptoms of people without known psychiatric dis-
eases who have freely decided to quit smoking. In partic-
ular, this study examines whether the number of cigarettes
consumed per day and the degree of nicotine addiction are
related to psychological symptoms.

Methods

Study Population

This was an observational cross-sectional study that was
conducted from May to August 2015 in Turkey; data were
gathered using a questionnaire filled out by subjects who
attended a psychiatry polyclinic to quit smoking. The study
included 2 groups: Group 1 was made up of 124 subjects
and Group 2 consisted of 127 healthy volunteers who had
never smoked. The healthy study population was com-
posed of healthy volunteers, patient relatives, and hospital
staff. The study was conducted according to good clinical
practice and the Declaration of Helsinki. Protocol approval
was obtained from an independent local ethics committee.

The study patients were informed about the research, and
consent forms were obtained.

Inclusion and Exclusion Criteria

Subjects who met inclusion criteria included persons
visiting out-patient clinics to quit smoking who were 18–
65 y old. Subjects who had known psychiatric disorders,
were receiving psychiatric treatment, had alcohol or sub-
stance addiction, were suffering from chronic lung disease
(eg, asthma, COPD, interstitial lung disease, sarcoidosis,
bronchiectasis), or were suffering from a comorbidity (eg,
diabetes mellitus, coronary artery disease, hearth failure,
hypertension) were excluded from the study.

Data Collection

Each subject was asked to fill out a psychological symp-
tom questionnaire known as the Symptom Check List 90–
revised (the SCL-90-R) and the FTND using the face-to-
face interview technique.10,11 The SCL-90-R, developed
by Derogatis11 is a psychiatric screening survey containing
90 items and 9 subheadings: somatic findings, depression,
anxiety, obsessiveness, interpersonal sensitivity, anger, para-
noia symptoms, psychotic symptoms, additional indices, and
the general symptom index. Each item on the test is rated on
a 5-point Likert scale with the following options: not at all/a
little/moderately/quiteabit/verymuch.Subject responseswere
scored on a scale of 0–4. A score of � 1 indicates possible
psychopathology. The validity and reliability of the Turkish
version of the form was checked and confirmed by Dağ.12

QUICK LOOK

Current knowledge

Cigarette smoking has become an increasingly severe
health problem and deaths are expected to increase 10-
fold by 2030 worldwide. Among patients with psychi-
atric disorders, nicotine addiction is very common, af-
fecting 35–80% of such individuals. Today, smokers
often visit specialized polyclinics or chest disease poly-
clinics when they suffer from medical conditions or
have recently stopped smoking. As these out-patient
clinics treat patients, they also evaluate their potential
to quit smoking.

What this paper contributes to our knowledge

Psychiatric symptoms were observed more frequently
in subjects with severe nicotine addiction. The psycho-
logical symptom questionnaire may be important in iden-
tifying patients who need psychiatric counseling.

Table 1. Psychiatric Disorders and Rarity of Smoking

Psychiatric Disorders Smoking Rate, % References

Obsessive-compulsive 13–37 25, 26
Anxiety 17–47 16, 23, 27
Somatoform 48 18
Depression 18–60 17
Bipolar disorder 52–70 16, 18, 23
Psychoticism 57–66 28, 29
Schizophrenia 40–90 5, 6, 16
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The other questionnaire, the FTND, is the most valid and
commonly used scale for measuring nicotine addiction.10 The
validity and reliability of the Turkish version of the scale was
checked and confirmed by Uysal et al.13 The questionnaire
consists of 6 questions, each scored separately. The highest
possible score is 10 points. In our study, nicotine addictions
were categorized as low-grade (0–3 points), intermediate-
grade (4–6 points), and high-grade (7–10 points). Subjects
were divided into 3 groups according to their daily cigarette
consumption as mild smokers (0–9 cigarettes/d), moderate
smokers (10–19 cigarettes/d), and heavy smokers (� 20
cigarettes/d).

Statistical Analysis

Statistical analysis was carried out using SPSS version
18 (SPSS, Chicago, Illinois). A chi-square test was used to
compare the demographic data, a Student t test was ap-
plied to define the parameters of normal distribution groups,
and the Mann-Whitney U test was used for non-normal
distribution parameters. P � .05 was considered statisti-
cally significant in the Student t test, and P � .01 in the
Mann-Whitney U test.

Results

The mean age of the 124 subjects (66 women and 58 men)
in the treatment group was 42.2 � 12.3 y (range 19–64 y)
The control group consisted of 127 subjects (61 women
and 66 men) with a mean age of 41.5 � 12.9 y (range
18–67 y). The average age at which people had started
smoking was 18.4 � 4.1 y (range 9–40 y). The average
level of cigarette consumption was 25.6 pack-years.

By average daily levels of cigarette consumption, 7 of 124
(5.6%) of the subjects were mild smokers, 39 of 124 (31.5%)
were moderate smokers, and 78 of 124 (62.9%) were heavy
smokers. Analysis of the FTND responses found the fol-
lowing distribution of subjects by level of nicotine addic-
tion: 41 of 124 (33.1%) had a low-grade addiction, 56 of 124
(45.1%) had an intermediate-grade addiction, and 27 of 124
(21.8%) a high-grade addiction (Table 2).

Across all groups, the overall index of symptoms was
found to be significantly more prominent than in the con-
trol group (1.02 � 0.63 and 0.79 � 0.49, P � .001). In
addition, the smokers’ symptom scores for psychiatric in-
dications such as somatization, depression, and hostility
were significantly higher (Table 3).

When subjects were compared by daily level of cigarette
consumption, somatic findings were more prominent in the
mild smoker group (1.61 � 0.72 vs 0.77 � 0.56, P � .001),
whereas depression and hostility findings were similar
across all groups (Fig. 1). Although obsessive symp-
toms had scores � 1 in all groups, including the control

group, there was no statistical difference between the
groups.

When subjects were compared by nicotine addiction
ratio, the general symptom index of the group with high-
grade nicotine addiction was found to be significantly higher
than that of the control group (1.34 � 0.72 vs 0.79 � 0.49,
P � .001) (Fig. 2). In addition, the high-grade nicotine
addiction group had higher scores than the other groups
for somatization, anxiety, depression, paranoid symptoms,
hostility, and other symptoms (Table 4).

Discussion

This study demonstrates that daily cigarette smoking is
associated with somatization, depression, and hostility. So-
matic symptoms are especially prominent among mild and
moderate smokers. Interestingly, as daily cigarette smok-
ing increases, psychiatric symptoms do not show a pro-
portional or linear increase. This result suggests that peo-
ple may be trying to cure themselves, suppress negative

Table 2. Demographic Features of Study Population

Group 1
(Smokers)
n � 124

Group 2
(Control)
n � 127

P

Sex, n (%)
Female 66 (46.8) 61 (48)
Male 58 (53.2) 66 (52)

Age, y 42.2 � 12.3 41.5 � 12.9
Age at start smoking, y 18.4 � 4.1
Daily number of cigarettes 25.6 � 22.3

Light smoker (0–9) 7 (5.6)
Medium smoker (10–19) 39 (31.5)
Heavy smoker (� 20) 78 (62.9)

FTND, points
Minimally dependent (0–3) 41 (33.1)
Moderately dependent (4–6) 56 (45.1)
Highly dependent (7–10) 27 (21.8)

SCL-90-R
Somatization 1.34 � 0.82 0.77 � 0.56 � .001
Anxiety 0.93 � 0.71 0.70 � 0.55 .006
Obsessive-compulsive 1.25 � 0.75 1.21 � 0.63 .64
Depression 1.23 � 0.80 0.87 � 0.64 � .001
Interpersonal sensitivity 0.95 � 0.71 1.04 � 0.76 .33
Psychoticism 0.64 � 0.58 0.45 � 0.45 .004
Paranoid ideation 0.97 � 0.78 0.81 � 0.61 .09
Hostility 1.17 � 0.96 0.70 � 0.64 � .001
Phobic anxiety 0.55 � 0.61 0.42 � 0.50 .07
Additional scales 1.12 � 0.73 0.79 � 0.60 � .001
Global severity index 1.02 � 0.63 0.79 � 0.49 .001

Data are presented as mean � SD or n (%), possible psychopathology � 1. P � .05 was
statistically significant.
FTND � Fagerström Test for Nicotine Dependence
SCL-90-R � Symptom Check List 90 revised
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emotions, or relieve sadness or stress by smoking. There is
evidence in the literature that nicotine use affects neuro-
chemical systems and improves mood.14 People who stop
smoking frequently experience withdrawal symptoms such
as anger, difficulty concentrating, nervousness, agitation,
and anxiety during the first 4–6 weeks after quitting.8,15

These symptoms have been found to last for about 30 d
during the period of cessation, and compulsive symptoms
may last for months or even years.7 However, other studies
have shown that people with high levels of psychological
stress are more likely to smoke.16 Research has also found
that when smokers with a history of major depression quit
smoking, their depressive symptoms may increase in the
first 12 months after quitting.17 In our study, symptoms of
hostility were high among smokers. However, these symp-
toms did not increase in line with the daily amount smoked.

More detailed studies are needed to investigate the links
between anger control and smoking.

There are very few studies of smoking and somatoform
disorders in the literature. In one study, the rate of smok-
ing in a group of subjects with somatoform disorders was
48%, and cigarette smoking was relegated to a secondary
position due to the psychiatric disease-focused treatment
management.18 The high level of somatic symptoms among
smokers may reflect their strong expectation of illness.

The results of our study show that somatization, anxi-
ety, depression, anger, and paranoia symptoms were more
frequent among subjects with high-grade nicotine addic-
tion (FTND score 7–10). These psychiatric symptoms in-
crease with the subjects’ level of nicotine addiction. It is
known that patients with particularly severe levels of nic-
otine addiction have difficulty giving up smoking and strug-

Table 3. Comparison of Psychological Symptoms With Daily Cigarette Consumption

SCL-90-R
Light Smoker

(0–9 cigarettes/d)
Medium Smoker

(10–19 cigarettes/d)
Heavy Smoker

(� 20/d cigarettes/d)
Control
Group

P

Somatization 1.61 � 0.72a 1.42 � 0.91a 1.27 � 0.78a 0.77 � 0.56 � .001
Anxiety 0.80 � 0.55 1.05 � 0.77 0.90 � 0.69a 0.70 � 0.55 .035
Obsessive-compulsive 1.17 � 0.80 1.22 � 0.74 1.27 � 0.81a 1.21 � 0.63 .54
Depression 1.26 � 0.93a 1.19 � 0.79a 1.24 � 0.81a 0.87 � 0.64 .001
Interpersonal sensitivity 0.74 � 0.56 0.83 � 0.64 1.03 � 0.75a 1.04 � 0.76 .91
Psychoticism 0.64 � 0.38 0.57 � 0.59 0.68 � 0.59a 0.45 � 0.45 .005
Paranoid ideation 0.83 � 0.63 0.91 � 0.83 1.01 � 0.70a 0.81 � 0.61 .065
Hostility 1.40 � 1.19a 1.04 � 0.98 1.21 � 0.94a 0.70 � 0.64 � .001
Phobic anxiety 0.50 � 0.75 0.53 � 0.54 0.57 � 0.64a 0.42 � 0.50 .09
Additional scales 0.95 � 0.83 1.14 � 0.73a 1.12 � 0.72a 0.79 � 0.60 .001
Global severity index 1.02 � 0.61a 1.01 � 0.63a 1.05 � 0.63a 0.79 � 0.49 .003

Data are presented as mean � SD, possible psychopathology � 1. P � .05 was considered statistically significant in the Student t test and P � .01 in the Mann-Whitney U test.
From Table 2: Light smokers, n � 7; medium smokers, n � 39; heavy smokers, n � 78; control group, n � 127.
a Comparison between group and control group.
SCL-90-R � Symptom Check List 90 revised
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Fig. 1. Comparison of psychological symptoms with daily cigarette consumption. Controls (n � 127); light smokers, 0–9 cigarettes/d (n �
7); moderate smokers, 10–19 cigarettes/d (n � 39); heavy smokers, �20 cigarettes/d (n � 78). Values � 1 indicate possible psychopathology.
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gle to find the motivation to quit. Today, special treat-
ments are recommended for these patients in accordance
with their degree of motivation.19,20 We believe that when
treatment fails in this group of patients, a detailed evalu-
ation of the psychiatric findings before and after the pro-
gram, alongside treatment of anxiety, depression, and so-
matic and paranoid behavior, can be beneficial, as can
anger control and psychiatric counseling. A study con-
ducted by Becoña et al21 found that smoking rates were
higher among people with paranoia or narcissistic, antiso-
cial, or borderline personality disorders.

The interrelatedness of smoking and some psychiatric dis-
orders (eg, depressive and anxiety disorders) is well recog-
nized.22 Studies have shown that smoking and anxiety are
closely related, with a joint prevalence of 14–47%.16,23,24

The relationship between smoking and other psychiatric
disorders (personality, somatoform, panic, and bipolar dis-
orders) has received little attention, however, and it is

rarely explored despite the fact that the overall smoking
rate in the psychiatric patient population is 41–52%, sig-
nificantly higher than in the normal population.23,25

According to the literature, people with obsessive-com-
pulsive disorders represent the group with the lowest smok-
ing rate at 13–37%.26,27 Perhaps the fact that this group of
patients has a strong expectation of illness, along with high
levels of anxiety and perfectionist behavior, can explain
the low rate. In our study, people with obsessive-compul-
sive disorders had SCL-90-R values � 1 in all groups,
including the control group. The highest score was found
in the group with high-grade nicotine addiction (1.51 � 0.83
vs 1.21 � 0.63, control group). Although these differences
are not statistically significant, this issue should be re-
searched further.

Smoking rates in psychotic disorders have been reported
to be quite high at 57–66%.28,29 In our study, there was no
correlation with the number of daily cigarettes and psy-
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Fig. 2. Comparison of psychological symptoms with nicotine addiction level. Controls (n � 127); Fagerström test, 0–3 (n � 41); Fagerström
test, 4–7 (n � 56); and Fagerström test, 7–10 (n � 27). Values �1 indicate possible psychopathology.

Table 4. Comparison of Psychological Symptoms With Nicotine Addiction Level

SCL-90-R FTND (0–3) FTND (4–6) FTND (7–10) Control Group P

Somatization 1.10 � 0.84 1.30 � 0.74a 1.78 � 0.79a 0.77 � 0.56 � .001
Anxiety 0.74 � 0.63 0.93 � 0.65 1.21 � 0.86a 0.70 � 0.55 .007
Obsessive-compulsive 1.08 � 0.74 1.25 � 0.69 1.51 � 0.83a 1.21 � 0.63 .09
Depression 0.98 � 0.70 1.27 � 0.75a 1.52 � 0.95a 0.87 � 0.64 .002
Interpersonal sensitivity 0.63 � 0.52 1.08 � 0.68 1.18 � 0.86a 1.04 � 0.76 .47
Psychoticism 0.51 � 0.49 0.59 � 0.51 0.95 � 0.73a 0.45 � 0.45 .002
Paranoid ideation 0.64 � 0.59 1.07 � 0.72 1.24 � 0.99a 0.81 � 0.61 .041
Hostility 0.79 � 0.82 1.28 � 0.95a 1.52 � 1.02a 0.70 � 0.64 � .001
Phobic anxiety 0.40 � 0.47 0.56 � 0.54 0.77 � 0.86a 0.42 � 0.50 .053
Additional scales 0.87 � 0.63 1.12 � 0.70 1.48 � 0.77a 0.79 � 0.60 � .001
Global severity index 0.80 � 0.54 1.06 � 0.59 1.34 � 0.72a 0.79 � 0.49 .001

Data are presented as mean � SD, possible psychopathology � 1. P � .05 was considered statistically significant in the Student t test and P � .01 in the Mann-Whitney U test.
From Table 2: FTND (0–3), n � 41; FTND (4–6), n � 56; FTND (7–10), n � 27; control group, n � 127.
a Comparison between group and control group.
FTND � Fagerström Test for Nicotine Dependence
SCL-90-R � Symptom Check List 90 revised
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chotic symptoms. However, subjects with high-grade nic-
otine dependence were found to have higher SCL-90-R
values than the control group (0.95 � 0.73 vs 0.45 � 0.45,
P � .002). These values are not considered significant
because they are � 1, which is the value of possible psy-
chopathology. Our findings show that further research is
needed in this regard.

There are several factors that limit our study. Because of
its nature as a cross-sectional study, it was not possible to
evaluate subject data after smoking cessation. In addition,
the number of subjects in the mild smoker group was less
than the other groups. Nevertheless, our findings, which
are consistent with the literature, suggest that smokers
need more detailed assessment from the psychiatric side.

This study has found that, as nicotine addiction levels
rise, symptoms of somatization, anxiety, depression, hos-
tility, and paranoia gradually increase. For this reason, it is
important to consider the level of nicotine addiction rather
than daily cigarette consumption when evaluating psychi-
atric symptoms in smokers. We believe that more detailed
psychiatric evaluations of these patients may be useful.

Conclusion

This study examined the association between psycho-
logical symptoms and smokers’ daily cigarette consump-
tion and nicotine addiction levels. Psychiatric symptoms
(somatization, anxiety, depression, hostility, and paranoia)
were observed more frequently in people with high-grade
nicotine addiction (FTND score 7–10 points). The psycho-
logical symptom questionnaire may be important in iden-
tifying patients who need psychiatric counseling.
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