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Abstract. – OBJECTIVE: The aim of this study
was to analyze the correlation of nicotine dependence with perceived happiness and experienced
emotions in three groups, namely non-smokers,
smokers, and those who quitted smoking.
PATIENTS AND METHODS: The total of 552
Poznan University of Medical Sciences students
aged 21.84 ± 3.95 (women: 83.3%, men: 16.7%)
participated in this study. They were asked to
fill out 4 questionnaires. Two were originally designed by the authors of this paper – one asked
about some demographic information and the other described cigarette smoking. Happiness and
its dimensions were measured using Fordyce’s
Happiness Measure and the Positive and Negative
Affect Schedule (PANAS).
RESULTS: The obtained results point out some
significant differences between smokers, non-smokers, and those who quitted smoking as to the levels
of negative affect with respects to its two dimensions: Unpleasant and Frustrated. Smokers were
characterized by a higher level of a negative affect
than non-smokers, as well as higher scores for the
Unpleasant and Frustrated dimensions compared
to non-smokers and those who quitted smoking.
As far as the positive affect of smokers and those
who quitted smoking is concerned, a significant difference was observed for 5 dimensions: Interested,
Inspired, Attentive, Determined and Active.
CONCLUSIONS: The findings of this paper can
help us understand better the nicotine-dependent population in the context of positive psychology, and provide us with some basic information helpful in designing preventive programmes for nicotine addicts.
Key Words:
Nicotine, Stress, Depression, Quality of life.

Introduction
Although it is commonly known to be harmful, smoking is still a grave problem around the
world. The World Health Organization statistics
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show that there are more than 1 billion smokers
worldwide and roughly 6 million deaths a year
caused by smoking1.
Apart from the commonly known social risk
factors behind smoking such as poverty, low education, affordability of cigarettes or peer influence,
individual psychological health factors may play a
key role in the development of the addiction2-5. The
variety of human health studies and the analysis
of health factors determined by one’s personality,
background, culture or family still do not allow us
to understand all the attitudes towards health and
motives behind changing one’s health behaviors
which form and maintain our general well-being6.
Positive psychology points out new ways of evaluating the correlation between health and addiction
by highlighting the importance of positive factors.
Thus, it is crucial to examine health-improving
factors. This work is part of a wider research on
the application of positive psychology to studies on
perceived happiness and experienced emotions of
nicotine addicts7. It has been proved that expressed
happiness impacts the length of human life. The fact
of experiencing happiness, as well as our attitude
towards the world around us, affects the way we
think about ourselves and the world, what decisions
we make, if we feel authentic or not and if we take
care of our health8. The affective system characteristics differ depending on the nervous system.
Positive emotions may be evoked in different areas
of the brain than the negative ones, and the mere
reduction in negative emotions does not automatically imply that the positive ones will develop. That
is why it should be expected that the studies on the
correlation between positive emotions and health
will result in revealing dependencies, mechanisms
and intervention methods other than the studies
devoted to negative emotions only. People are still
unaware of many emotions or behavior patterns or
fail to understand them; thus, in a way, supporting
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the defensive mechanisms triggered subconsciously.
In addition, such mechanisms, exemplified by illusion or denial, are particularly important because
they allow individuals to get rid of any sense of
guilt or responsibility for their actions, as well as to
overcome fear. The traditional focus on the negative
aspects of being addicted blocks the modern way of
concentrating on positive aspects. Smoking is not
only about emotional distance and all that builds
one’s attitude to what is important in life. It is also
an approach to life, other people and oneself based
on destruction. Both in general population and
psychiatric patients, a correlation between addiction
to nicotine and suicidal attempts was observed9,10.
Some researchers11,12 claim that smoking cigarettes
and other addictions, like many other risky behaviors, are initiated mainly among teenagers and
young adults. Finding answers to some fundamental questions about the correlation between positive
emotions and smoking can open new possibilities
as far as preventive measures and the cessation of
smoking early in life are concerned. Promoting a
healthy lifestyle is particularly a duty of medical
professionals such as doctors, nurses or physiotherapists. The group also develops their health habits
in adolescence, and then as young adults. With this
taken into account, this work aimed to evaluate to
what extent tobacco smoking is common among
medical students. The differences concerning perceived happiness, positive affect and negative affect
were analyzed at the same time in three groups,
i.e., smokers, non-smokers and those who quitted
smoking. The study addresses one of the issues not
dealt with so far in the literature. It connects the
decisions about smoking and the acquired knowledge about health-improving behaviors in the group
responsible for promoting a healthy lifestyle in the
general population.

Patients and Methods
Study Population
552 students of the Poznan University of Medical Sciences aged 21,8 ± 3,9 (19-49) were included in the study, 83.3% of whom were women. All
participants gave their consent before entering
the study. The characteristics of the study population were presented in Table I.
Methods
Two original questionnaires designed by the
authors of the paper were used: one to gather the
subjects’ demographic details such as age, sex,

place of residence and educational background,
and the other to measure the subjects’ attitude
towards smoking. The subjects were also asked
to what extent the parameters of positive psychology characterized their behavior. As regards
cigarette smoking, the subjects were asked how
many cigarettes a day they smoked, when was
the first time they smoked a cigarette, how long
they had been smoking, how many times they
tried to quit smoking, etc. The major variables
measured concerning positive psychology were:
perceived happiness and positive and negative
affects. Two tests were applied to compare the
three study groups, i.e., smokers, non-smokers
and those who quitted smoking. To evaluate perceived happiness, Fordyce’s Happiness Measure
was used. It consists of two parts: the first one
measures a person’s perceived happiness on an
11-point “happiness vs. unhappiness scale” using
descriptions given 0 to 10 scores. The second
part measures the percentage of time when the
respondents feel happy, unhappy, or neutral13. For
the assessment of emotions, the Positive and Negative Affect Schedule (PANAS) by David Watson and Lee Anny Clark was used in the Polish
version14,15. The scale includes 10 adjectives describing negative emotions (Irritable, Distressed,
Ashamed, Upset, Nervous, Guilty, Scared, Unpleasant, Frustrated, Afraid) and 10 adjectives
describing positive emotions (Interested, Excited,
Inspired, Strong, Attentive, Determined, Alert,
Enthusiastic, Active, Proud).
Statistical Analysis
The following two-way interactions were estimated: smoking score vs. perceived happiness,
smoking score vs. positive and negative affect.
The findings were presented for the whole sample (Tables I-III). All examined variables were
not normally distributed. That is why the variables were ordered on an ordinal scale, and the
non-parametric Kruskal-Wallis test was used for
statistical analysis. The average ranks (M), as
well as the χ2 and p test scores, were shown in
Tables III and IV. In the end, comparative analysis among smokers, non-smokers, and those
who quitted smoking over two years ago was
performed concerning their perceived happiness,
positive and negative affect and their dimensions.
All analyses were performed using statistical
software SPSS 24 (IBM, Armonk, NY, USA).
The research project was approved by the Bioethics Committee of the Poznan University of
Medical Sciences (resolution No. 94/16).
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Table I. Study population characteristics.
Variables

Total
Non-smokers
Smokers
Used to smoke
No.=552
No.=386 (70%)
No.=101 (18%)
No.=65 (12%)
			
Age (years)				
Arithmetic mean±SD (range)
21.84±3.9 (19-19) 21.81±4.01 (19-49) 21.39±2.56 (19-35) 22.75±5.1 (19-46)
Sex (% of the population)				
Women
83.3
84.5
80.2
81.5
Place of residence (% of the population)				
Village
22.5
21.1
21.8
13.8
Town up to 20 K residents
15.4
16.3
11.9
15.4
Town/city from 20 to 100 K residents
18.8
20.7
13.9
15.4
City of over 100 K residents
43.3
41.9
51.4
55.4

Results
The results were presented in Tables I-IV.
Table I presents the characteristics of the study
population. 552 medical students aged 21.8 ±
3.9 (19-49) were included in the study, 83.3% of
whom were women. The analysis of the place of
residence shows that the majority of the study
population lives in cities of over 100 thousand
residents – as many as 43.3% subjects, and the
subjects living in towns of up to 20 thousand
residents are the smallest group of the population
(15.4%). 55.4% of those who quitted smoking and
51.4% of smokers come from cities of over 100
thousand residents. Table II describes cigarette
smoking among study subjects. The majority
of the subjects constituting as many as 70% of
the population were non-smokers. Smokers made
18% of the population, and 12% were those who

quitted smoking. Like for the general population,
women were the dominant sex (ca. 80%) in all
these groups. The first time the subjects smoked
a cigarette was at the average age of 15.4 ± 2.6 (322) years. The declared age of nicotine initiation
did not differ for smokers and those who quitted
smoking (15.5 ± 2.2 vs. 15.3 ± 3.0 years, respectively). Smokers declared they had started smoking at the age of 14.9 ± 5.5 years. The majority
of 91% of subjects smoked less than 10 cigarettes
a day, 8% smoked from 10 to 19 cigarettes daily,
and 1 person smoked more than 20 cigarettes
a day. Those who quitted smoking had smoked
approximately 4.78 ± 5.5 years, and they did not
smoke approximately 2.6 ± 2.9 years. Smokers
said they were trying to quit smoking many times
(even 50 times). On average, these were 1.98 ± 3.9
vs. 2.21 ± 3.95 attempts for smokers and those
who quitted smoking, respectively.

Table II. Cigarette smoking among subjects.
Variables

Total
Non-smokers
Smokers
Used to smoke
No.=552
No.=386
No.=101
No.=65
			
When was the first time
you smoked a cigarette? 			
Arithmetic mean±SD (range)
15.44±2.57 (3-22)
–
15.51±2.24 (8-22) 15.35±3.01 (3-20)
When did you start smoking cigarettes?
Arithmetic mean±SD (range)
14.89±5.50 (0.5-25)
–
14.89±5.50 (0.5-25)
–
Number of cigarettes a day
(% of the population)
Less than 10 cigarettes
16.5
–
90.1
–
10 - 19 cigarettes
1.4
–
7.9
–
20 - 30 cigarettes
0.2
–
1.0
–
Years of smoking				
Arithmetic mean±SD (range)
4.78±5.48 (0.5-20)
–
–
4.78±5.48 (0.5-20)
Years of not smoking				
Arithmetic mean±SD (range)
2.62±2.97 (0-15)
–
–
2.62±2.97 (0-15)
The frequency of quitting
(how many times)		
Arithmetic mean±SD (range)
2.07±5.00 (0-50)
–
1.98±5.63 (0-50) 2.21±3.95 (0-50)
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Table III. Perceived happiness, positive and negative affects, as well as their dimensions for smokers, non-smokers, and those
who quitted smoking (non-parametric Kruskal-Wallis test was used).
Cigarette smoking
Variable

Smokers
Non-smokers
Used to smoke
χ2(p)
(No. = 101)
(No.=386)
(No. = 65)
			
M
M
M			

Perceived happiness
Happy
Unhappy
Neutral
Positive affect
Interested
Excited
Inspired
Strong
Attentive
Determined
Alert
Enthusiastic
Active
Proud
Negative affect
Irritable
Distressed
Ashamed
Upset
Nervous
Guilty
Scared
Unpleasant
Frustrated
Afraid

294.35
250.02
299.80
290.83
267.10
265.05
281.96
270.96
267.12
273.98
255.21
255.07
271.13
262.58
273.65
310.45b
304.79
286.14
281.48
285.86
297.83
288.60
273.71
307.27b
307.40b
283.36

267.89
280.95
266.10
271.31
272.71
273.59
268.76
267.96
272.79
275.52
275.06
280.49
271.59
274.35
257.23
266.14a
267.40
270.33
271.88
269.22
268.50
267.18
272.09
266.21a
263.51a
258.79

287.94
273.67
281.49
264.08
296.82
286.18
284.27
314.15
292.01
264.95
275.90
256.02
292.93
285.48
284.04
268.50a,b
269.78
268.56
266.50
279.74
269.69
287.61
285.87
255.49a
262.57a
277.02

2.87 (0.238)
3.03 (0.219)
3.84 (0.147)
1.51 (0.471)
1.54 (0.463)
0.76 (0.685)
1.00 (0.608)
5.15 (0.076)
1.12 (0.572)
0.26 (0.876)
1.42 (0.492)
3.13 (0.209)
1.11 (0.575)
0.92 (0.632)
2.35 (0.308)
6.35 (0.042)
5.29 (0.071)
1.02 (0.601)
0.74 (0.690)
1.08 (0.583)
3.00 (0.223)
4.20 (0.123)
0.63 (0.729)
10.83 (0.004)
8.21 (0.016)
3.29 (0.193)

: statistically significant differences.

a,b

Table III presents the scores of the Happiness
Measure and PANAS tests. The latter measures both
the positive and negative affects, as well as their dimensions for smokers, non-smokers, and those who
quitted smoking. No significant differences between
the groups were observed concerning how often
they felt happy, unhappy or neutral. However, some
significant differences between smokers, non-smokers, and those who quitted smoking were observed
as to the levels of negative affect with respects
to its two dimensions: Unpleasant and Frustrated.
Smokers were characterized by a higher level of a
negative affect than non-smokers, as well as higher
scores for the Unpleasant and Frustrated dimensions
compared to non-smokers and those who quitted
smoking. Table IV shows the results for both the
Happiness Measure and PANAS in the groups of

smokers, those who quitted smoking just recently
(up to 2 years), and those who quitted smoking
over 2 years ago. The obtained results indicate
some statistically significant differences between
smokers, those who quitted smoking up to 2 years
ago and those who quitted smoking over 2 years
ago in the levels of positive affect with respects to
its 5 dimensions: Interested, Inspired, Attentive,
Determined, and Active. Smokers and those who
quitted smoking just recently were characterized
by lower levels of positive affect compared to those
who quitted smoking over 2 years ago. The same
differences were observed for the following dimensions: Interested, Inspired, Determined, and Active.
Attentive is an exception because the subjects who
quitted smoking just recently revealed markedly
lower levels of attention than those who quitted
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Table IV. Perceived happiness, positive and negative affects, as well as their dimensions among smokers, those who quitted
smoking up to 2 years ago, and those who quitted smoking over 2 years ago.
Non-parametric Kruskal-Wallis test was used
Variable

Smokers
Quitted smoking
Quitted smoking
(No. = 101)
up to 2 years ago over to 2 years ago
χ2(p)
		
(No.=33)
(No. = 26)
			
M
M
M			

Perceived happiness
Happy
Unhappy
Neutral
Positive affect
Interested
Excited
Inspired
Strong
Attentive
Determined
Alert
Enthusiastic
Active
Proud
Negative affect
Irritable
Distressed
Ashamed
Upset
Nervous
Guilty
Scared
Unpleasant
Frustrated
Afraid

80.53
77.30
79.81
82.83
76.75a
78.17a
79.09
75.43a
77.33
81.06a,b
78.33a
79.43
77.67
77.47a
76.90
83.79
83.33
80.26
80.60
80.47
82.34
80.06
78.46
85.15
84.68b
79.71

86.92
74.67
83.59
77.95
69.48a
69.15a
76.27
71.82a
74.33
63.08a
67.12a
72.26
79.24
71.24a
79.73
80.70
80.27
76.91
77.32
85.09
77.06
81.12
85.08
68.77
81.09a,b
87.18

66.17
94.02
69.72
65.22
105.85b
100.81b
88.25
107.98b
97.46
97.42b
102.79b
88.96
89.92
100.87b
83.14
64.54
66.85
76.76
74.88
71.75
74.75
78.37
79.48
74.44
60.62a
65.92

3.36 (0.186)
3.25 (0.197)
1.45 (0.485)
3.07 (0.215)
10.43 (0.005)
8.02 (0.018)
1.17 (0.558)
12.29 (0.002)
4.89 (0.087)
8.77 (0.012)
9.59 (0.008)
2.11 (0.349)
1.57 (0.455)
7.34 (0.025)
0.43 (0.805)
3.63 (0.163)
3.00 (0.223)
0.24 (0.885)
0.66 (0.718)
1.34 (0.512)
0.78 (0.677)
0.09 (0.956)
0.75 (0.687)
5.42 (0.066)
6.69 (0.035)
4.12 (0.127)

: statistically significant differences.

a,b

smoking earlier. As for smokers, no significant differences could be seen in this aspect. In the case of
negative affect, a statistically significant difference
occurred concerning the Frustrated dimension,
where smokers turned out to be remarkably more
frustrated compared to those who quitted smoking
over 2 years ago.

Discussion
Since the 1960s, the harmfulness of smoking
tobacco has been stressed. Tobacco smoke contains more than 400 various toxic substances,
including carcinogens. Tobacco smoking has
been undeniably considered to be the factor
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responsible for numerous diseases and disorders, including cognitive decline16-19. Although
e-cigarettes are advertised as a healthier option,
many physical side-effects, including increased
lung cancer risk, have been described. Four
years after switching from traditional cigarettes
to e-cigarettes, health benefits were marginal
and nonsignificant20,21. Fighting against nicotine
addiction is difficult because apart from being
a physical dependence, it is also a psychic addiction. Studies on tobacco usage underline that
the majority of smokers smoke in situations they
consider to be emotionally difficult. Smoking a
cigarette calms them down and reduces the negative affect such as anger, sadness or anxiety22-24.
According to Shiffman et al22, smoking as the
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way to regulate affect is the most common
motive among nicotine-dependent individuals.
In this work, a group of medical students was
analyzed in the context of smoking and positive
psychology, i.e., concerning both positive and
negative emotions. Even though owing to the
knowledge they gain as medical students, the
group should be more aware of the harmfulness
of tobacco smoking compared to other groups of
similar age; it was observed that the percentage
of smokers among medical students is similar
to the percentage of smokers in the general
population. Krentzman’s studies25 performed in
a similar age group showed that in the general
population almost 20% of young people declared
smoking, 12% ceased smoking, and as many as
80% smokers started smoking before they were
18. The results obtained in this work also show
that children aged 15 already lighted their first
cigarette, and those who managed to quit smoking had smoked on average for 5 years. Moreover, almost all smokers declared that smoking
is for them just a temporary experience and that
one day they are going to stop smoking26. This
kind of thinking may lead to being emotionally
disengaged from one’s smoking habits; this was
confirmed for example in the studies by Kassel et al27. The authors measured how nicotine
influences both negative and positive affect in
adolescent smokers aged 15-18. Their findings
revealed that smoking teenagers experienced
reduced positive and negative affects and that
the lowering of negative affect was directly associated with nicotine dependence. According
to Kassel et al27, in teenagers, emotions may
drive their behavior as smokers. Another study
analyzes positive emotions concerning sex. For
men, higher happiness ratings were correlated
with less smoking. To the contrary, in women,
higher happiness ratings meant more smoking28.
When looking at the present study from the
perspective of positive psychology, it indicates
that smokers, non-smokers, and those who quitted
smoking generally feel similarly happy, unhappy
or neutral. It changes, however, when particular
emotions are analyzed. Smokers are characterized by a higher level of a negative affect than
non-smokers, as well as higher scores for the
Unpleasant and Frustrated dimensions compared
to non-smokers and those who quitted smoking.
The thorough analysis points out some significant
differences between smokers, those who quitted
smoking up to 2 years ago, and those who quitted smoking over 2 years ago in the levels of

positive affect with respects to its 5 dimensions:
Interested, Inspired, Attentive, Determined, and
Active. Smokers and those who quitted smoking
just recently are characterized by lower levels of
positive affect than those who quitted smoking
over 2 years ago. The same differences were
observed for the following dimensions: Interested, Inspired, Determined, and Active. Positive
emotions are likely to increase our attention. That
may be why those who quitted smoking are more
aware of their physical and social environment
compared to smokers. This enhanced attention
makes them more open to new ideas and undertakings and more creative29. Most probably,
individuals experiencing more positive emotions
will be less vulnerable to addiction and/or more
likely to overcome it25. An increase in positive
emotions after smoking cessation was observed
in a study carried out among parents. Perceived
happiness was significantly higher in parents
who ceased smoking compared to those who
continued smoking30. In the present work, in the
case of emotions considered negative, a marked
difference occurred concerning the Frustrated
dimension, where smokers turned out to be more
frustrated than those who quitted smoking over
2 years ago. The dimensions of both positive and
negative affect are associated with the behavioral
inhibition and activation systems. According to
Fredrickson et al31 the positive affect includes
emotions which act as motives and kind of affective rewards for goal-directed behaviors leading
to actions and increased sense of efficiency31. On
the other hand, a low level of positive emotions
co-occurs with depression. However, Brzozowski
et al14 claim that the emotions of negative affect
motivate us to be more cautious, careful, and
they hinder action. Thus, to efficiently deal with
smoking, one may be required to accept both negative and positive emotions. Larsen et al32 proved
that those who express little or no emotions when
in bad trouble usually end up less healthy compared to more emotionally expressive individuals.
The findings of Egervari et al33 showed that a
low depression score allowed to predict efficient
smoking cessation. The same study proved that
low positive and high negative affect predict low
indicators of abstinence among smokers who try
to quit. Kahler et al34 noticed that positive psychology, when applied for psychotherapy, may
both increase the level of positive affect and decrease the level of negative affect. This implies
that positive psychology may be useful as far as
counseling on behavioral smoking is concerned.
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Conclusions
Positive psychology points out new ways of
evaluating the correlation between health and
addiction highlighting the importance of factors
related to emotions that are considered positive
and proved good for health as a whole. Sin et al35
define a positive intervention as “an intervention,
therapy, or activity primarily aimed at increasing
positive feelings, positive behaviors, or positive
cognitions, as opposed to ameliorating pathology or fixing negative thoughts or maladaptive
behavior patterns.”
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