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BACKGROUND: The theoretical background of the
study shows the importance of the issue of smoking
behaviour, especially in the case of students. Despite
the declining trend of smoking in recent decades, it is
still one of the leading causes of death, disease, and
mental disorders worldwide. AIM: The main objective
of the study is to evaluate the incidence of smoking
in the population of university students in the territory
geographically determined by the Slovak Republic.
DESIGN AND MEASUREMENTS (METHODS): The data
was obtained by questioning and the collection itself was
carried out via an electronically distributed questionnaire
in 2020. Frequency analysis and Pearson’s χ2 test were
used to meet the above-mentioned objective. SAMPLE
(PARTICIPANTS): The sampling can be characterized by
a combination of selection based on voluntariness and
availability, and after that quota selection was applied
to complete the representativeness of the sample.
Excluding the invalid observations, the sample consists
of 1612 responses of students of Slovak universities.

The analyses included the identification variables
(Gender, Degree of Study, Year of Study, Form of Study,
Residence – home, Residence – school), also included
the dichotomous variable determining smoking and the
Glover-Nilsson Smoking Behavioural Questionnaire
(GNSBQ) scale. RESULTS: In general, from the results it
can be seen that about one-third of the students (36.36%)
are smokers. Using the GNSBQ scale, Mild Addiction
was observed in 55.06% of cases, followed by Moderate
Addiction (33.16%) and Strong Addiction (10.82%), and the
smallest group of smokers showed Very Strong Addiction
(0.94%). Looking at the differences between smokers and
non-smokers, as well as at the differences between the
chosen identification variables in the GNSBQ categories
of smokers, it is not possible to speak of differences that
would clearly distinguish a smoker from a non-smoker.
CONCLUSIONS: One of the riskiest periods of life in terms
of acquiring smoking habits is the period of studying at
university. Prevention and awareness of the harmful
effects of smoking is therefore necessary for students.
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1 INTRODUCTION AND THEORETICAL
•BACKGROUND
Smoking is currently one of the most discussed topics. It
can be said that every person encounters this phenomenon
every day, without exception. Each of us is a smoker in his or
her own way. The only difference is that some people smoke
actively and some passively, or, so to speak, unintentionally.
Looking at active smokers in Slovakia, according to Eurostat
statistics, Slovakia is one of the countries with a higher level of
smoking. What can be evaluated positively is that only a small
percentage of the population of smokers smokes more than
20 cigarettes per day (Eurostat, 2020). The World Bank database states that the prevalence of smoking in the population
of Slovakia aged over 15 years old is declining slightly and it is
estimated that 35.1% of the population were smokers in 2016,
which is currently the last available year in the database. It
is obvious that a higher proportion of smokers are men, but
what can be evaluated as alarming information is the rising
trend in the level of cigarette smoking in the case of women,
while for men it is a declining trend (World Bank, 2020).
Tobacco leaf smoking was first introduced by the American
Huron Indians, who smoked tobacco leaves during their religious prayer ceremonies. Tobacco is not mentioned at all
in written history before the discovery of America (Zeuske,
2016). It was first offered to Columbus by the natives of the
Caribbean. Tobacco exports ensured the survival of Jamestown, the American Revolution was financed by the tobacco
business, and the first American presidents (George Washington and Thomas Jefferson) were tobacco growers. Not so
long ago, Hollywood used cigarettes as a symbol of romance,
charm, and masculinity. US (United States) troops gave
them to people they met in countries where they fought, and
after the Second World War cigarettes were used as a payment instrument instead of money in all the territories from
Paris to Beijing. In the 21st century, tobacco has been experiencing a great popularity, especially in developing countries
and in the former Eastern European bloc. Smoking is still
the number one cause of mortality worldwide. The statistics
presented by the public media speak for themselves: cigarette smoke causes the death of more people than the sum
of all deaths resulting from all kinds of violence, including
accidents, crime, and suicides.
At this point, it is important to distinguish nicotine addiction
from smoking behaviour. While smoking behaviour is an
objective measure of tobacco consumption, nicotine addiction is a latent construct that indicates the extent of psychological and physiological addiction to nicotine (Fagerstrom,
2003; Shiffman et al., 2004; Branstetter et al., 2020).
Smoking is a repetitive behaviour enacted under fluctuating
situational and personal conditions (Berli et al., 2015; Doran
et al., 2007; Ferguson et al., 2009; Shiffman et al., 2007;
Yuan et al., 2018). It can be emphasized that in the United
States about 443,000 people die each year as a result of tobacco-related diseases, while another 8.6 million people live
with serious diseases caused by smoking. It should also be
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noted that the prevalence of tobacco use among adults has
decreased in recent years, but tobacco consumption among
teenagers and young adults tends to remain high (Jayawardhana et al., 2019). Another study, which was conducted in
China and focused on the effect of smoking-related diseases,
showed a significant decrease in the prevalence of smoking
observed from 1990 to 2017 in both males and females, while
confirming the long lagged effect of smoking and deaths, as
the smoking-related death rates showed an increasing trend
in both sexes during the study period (Wen et al., 2020). In
general, smoking remains a major public health concern, as
it is a leading cause of death and morbidity in almost every
country (Ng et al., 2014; Braillon, 2017).
There are well-known health consequences of smoking tobacco. In addition, smoking has several implications from
a biochemical point of view; nicotine increases cholinergic
activity, increases the bioavailability of serotonin and dopamine, and exerts several neuroendocrine actions, among
other effects (Greden & Pomerleau, 1995). Additionally,
Lawrence et al. (2013) states that there are two main causes
that contribute to early deaths: the mental health condition
and the smoking-related diseases. In this context, the bi-directional temporal relationship between smoking and depression can be underlined (Leventhal et al., 2011; Kendler
et al., 1993; Bainter et al., 2020). According to the evidence of
a study conducted among young adults in the United States,
the increased risk of major depressive disorder associated with smoking can be reduced by quitting (Bakhshaie et
al., 2015). The findings of Weinberger et al. (2020) showed
a higher prevalence of smoking in people with depression
than in those without depression. The authors also concluded that while daily smoking decreased among individuals
both with and without depression, quit ratios were consistently lower in people with depression compared with those
without depression. The transition from high school to college is very challenging for most fresh students. Because of
difficulties in adjusting to the new environment and forming
new social relationships, and being separated from close relationships, university students are more likely to feel lonely
and depressed in their first academic year (Leshargie et al.,
2019; Karadogan et al., 2018; Zhang et al., 2020).
Azagba et al. (2020) revealed the findings of a study on students in the United States from 2011 to 2018, according to
which current young cigarette smokers smoked on fewer
days and fewer cigarettes per day, and the age of the first use
of cigarettes increased. Over time, however, young males
smoked more heavily and started smoking earlier. Another study dealing with a research sample of people aged
11–26 years in Thailand from 1996 to 2015 also showed
that the prevalence of smoking tended to decrease over
time (Intarut et al., 2019). But there is a new phenomenon
called e-cigarette smoking; the study of Azagba et al., (2020)
showed that the use of electronic cigarettes among young
people increased significantly from 2014 to 2018. For example, in 2018 in China, there were more than 371 million
cigarette smokers and 12.6 million electronic cigarette users (Wen et al., 2020). Electronic cigarettes may have offset
conventional smoking among adolescents and young adults
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by maintaining the total prevalence of nicotine use and diverting them from more harmful conventional smoking. In
addition, e-cigarette users appear to be initiated at older
ages compared to conventional smokers, which is associated with lower risk (Foxon & Selya, 2020).
To reduce the prevalence of smoking requires multiple efforts and active steps that lead to improved smoking-related health education, an anti-cigarette trend, free access to
smoking cessation counselling, and the implementation of
regulations and restrictions on tobacco advertising, promotion, and sponsorship (Wen et al., 2020). For example, the
findings provided by Septiono et al. (2020) showed that there
may be an association between the adoption of local smokefree policies and decreased intensity of smoking. Within an
overall decreasing trend of daily smoking in Sweden, Zhou
et al. (2019) found that “pictorial warnings together with text
warnings and referral text” had a clear positive effect on the
calling rates to the smoking quitline in the country, which
means that the level of interest in the cessation of smoking
increased significantly as a result of these interventions. The
authors also revealed the effect of government interventions
such as a campaign on passive smoking, a ban on smoking
in restaurants, and an increase in the tobacco tax. In connection with the smoking behaviour of students, one of the possibilities is to introduce a school tobacco control policy. The
findings of Jayawardhana et al. (2019) indicate that a school
tobacco control policy that focuses on both students and
school employees is associated with a reduced likelihood of
smoking initiation among young people, but does not have
much effect on young people becoming regular smokers.
All these findings support research activities on the issue of
smoking, which can clarify the current situation and help
create prevention programmes. On this basis, the purpose
of this study is to provide a picture of smoking behaviour
among students in the conditions of the Slovak Republic.
Identifying the current situation is considered an important
step in reducing this negative pattern of behaviour.

•

2 METHODOLOGY

As mentioned in the previous section, smoking represents
an unhealthy lifestyle that is currently being criticized by
society. Therefore, the main objective of the study is to evaluate the incidence of smoking in the population of university students in the territory geographically determined by
the Slovak Republic.
This objective was achieved through analytical procedures. The part of the population of students who smoke
was defined. Subsequently, smokers were divided on the
basis of their Glover-Nilsson Smoking Behavioural Questionnaire (GNSBQ) score into groups of smoking-related
behaviour. At this point, it is appropriate to state that the
GNSBQ questionnaire is an internationally used tool for
determining the intensity of smoking regarding the behavioural dimension of smoking. This tool has been verified by several rounds of validation in several countries.
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In general, the GNSBQ can be considered a good tool for
detecting nicotine-craving behaviour; it is used worldwide
in research, as well as in clinical practice. The differences in selected smoking characteristics between selected
variables identifying the respondent (Gender, Degree of
Study, Year of Study, Form of Study, Residence – home,
Residence – school) were also tested.
Sampling and data collection were carried out using a questionnaire distributed during the first half of 2020. The research was conducted on a population of students. The
sampling was a combination of selection based on availability (voluntariness) and quota selection. The questionnaire included a control question asking the respondent
for agreement with the statement that one million has six
zeros (a numerical record was also provided); 98 observations were excluded from subsequent analytical processes
on the basis of disagreement with this statement. The questionnaire also included questions examining the nationality
of the respondents and their residence. The research was
focused on Slovak students living in Slovakia, and thus respondents who did not fulfil the research criteria were excluded (n = 129). The last validation step performed on specific survey items excluded 13 respondents. Therefore, the
sample consists of 1612 Slovak university students. Table 1
shows the characteristics of the sample.
A dichotomous variable was included in the analyses to
determine whether the respondent had smoked cigarettes
in the last three months. In the case of a ‘yes’ answer (the
respondent had smoked) the use of the GNSBQ scale followed, which classified the respondent on the basis of the
sum of the scores from the survey items, into one of the
following groups: i – Mild, ii – Moderate, iii – Strong and
iv – Very Strong Smoking. Frequency analysis methods and
Pearson’s χ2 distribution test were used for the analytical
processing. Statistical processing was performed using the
SPSS v. 26 program from IBM (Armonk, New York, US).

• 3 RESULTS
The following part of the present study describes the results
of the analytical processes leading to the fulfilment of the
main objective, which is to evaluate the incidence of smoking in the population of university students in the territory
geographically determined by the Slovak Republic.
Figure 1 points to the fact that the vast majority of university students are non-smokers (they had not smoked in the
last three months). Specifically, 1187 respondents (73.64%)
stated that they did not smoke, and approximately one-third
of the respondents (n = 425; 36.36%) were smokers. The
answer to the question of whether or not there is a difference in the distribution of smoking behaviour among the
university students by categories of selected variables is
given in Table 2.
The Table shows the output of the non-parametric χ2 test,
which proves if there is a difference in the distribution of se-
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Identification

n

%

Gender
Male

584

36.2

Female

1028

63.8

1st degree

1099

68.2

2nd degree

412

25.6

Combined 1st and 2nd degree

39

2.4

3rd degree

62

3.8

I.

592

36.7

II.

499

31.0

III.

278

17.2

IV.

102

6.3

V.

131

8.1

VI.

10

0.6

Full-time

1496

92.8

Part-time

116

7.2

794

49.3

Degree of Study

YES
425

Year of Study
NO
1,187

Form of Study

Residence – home

Figure 1 | Smoking in the last three months

Countryside
City (up to 10,000 inhabitants)

187

11.6

City (10,001 – 100,000 inhabitants)

508

31.5

City (100,001 – 1,000,000 inhabitants)

123

7.7

Residence – school
College (Student Dormitory)

673

41.7

Private accommodation

133

8.3

With family

63

3.9

With a friend/acquaintance
I live at home

10

0.6

733

45.5

Table 1 | Frequency analysis – representativeness of the sample

Identification

Have you smoked cigarettes (tobacco) in the last 3 months?

χ2 value

df

p-value

Gender

0.05

1

0.817

Degree of study

5.91

3

0.116

Year of study

5.03

5

0.412

Form of study:

1.40

1

0.236

Residence – home

8.04

3

0.045

Residence – school

10.34

4

0.035

Table 2 | Distribution test of smoking between selected variables

lected variables between smoking students and non-smoking students (dichotomous variable with the YES/NO scale).
These selected variables are the identifying characteristics
of the respondents. On the basis of the results of the p‑value,
it is concluded that a significant difference was confirmed
only for the last two variables (χ2: Residence – home = 8.04
(0.045); Residence – school = 10.34 (0.035)). It is not possible to talk about a significant difference for the other varia-

bles. The distribution of variables, based on the residence of
the respondents, is shown in Figure 2 and Figure 3.
When the differences in smoking by the categories of the variable ‘Residence – home’ were being interpreted (Figure 2), the
emphasis was placed on the proportionality of individual categories of the selected variable. At first glance it is clear that it
is not possible to talk about significant differences; it is indicated by the results of the p‑value, which was on the verge of
confirming the difference (χ2 = 8.04, p‑value = 0.045). The lowest number of respondents was from cities with a number of
inhabitants from 100,001 to 1,000,000, followed by respondents from cities with a number of inhabitants up to 10,000.
The difference between the number of non-smoker respondents living in these city size categories is evident (city with
a number of inhabitants from 100,001 to 1,000,000: n = 81;
city with a number of inhabitants up to 10,000: n = 139), while
the difference between the number of smokers is less obvious
(city with a number of inhabitants from 100,001 to 1,000,000:
n = 42; city with a number of inhabitants up to 10,000: n = 48).
Another noticeable difference in the number of smokers and
non-smokers when the respondents are compared according to their residence categories can be seen in the other two
most numerous residence categories, where the difference
between non-smokers is greater than the difference between
smokers. As mentioned, the proportion between the number
of respondents was not high and although the distribution of
the places of residence of smokers and non-smokers is evaluated by the test as significant, the differences are not remarkable to such an extent that the smokers’ and non-smokers’
residence characteristics can be responsibly defined.
Figure 3 (similarly to Figure 2) shows the main differences in
the proportion between the number of respondents by individual categories of the selected variable. It is obvious that
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600

600

400
400

200
200

0

0
NO

YES

NO

Smoke cigarettes (tobacco) in the last 3 months

Smoke cigarettes (tobacco) in the last 3 months

Table 3 shows the output of testing for differences in the distributions between the selected variables. When the p-value
is focused on, the value is not lower than 0.05 in any of the
cases; this means that it is not possible to talk about signif-

4
0.94%

46
10.82%

141
33.18%

234
55.06%

Mild

GNSBQ Score for Behavioral Dependence – categories

although the significance of the differences is confirmed
(χ2 = 10.34, p‑value = 0.035), these differences are of a visual
nature only – not very significant.
Figure 4 shows the distribution of students who were smokers according to the intensity of their addiction. Mild Addiction was observed in more than a half of the cases (n = 234;
55.06%). The results in the category of Very Strong Addiction can be evaluated as satisfactory; only four respondents
marked this eventuality (0.94%). On the basis of this finding, it might appear that the level of behavioural dependence is relatively acceptable. However, on the one hand,
there is no acceptable level of addiction for young people
below productive age, and on the other hand, Strong (n =
46; 10.82%) and Moderate (n = 141; 33.18%) Addictions
indicate increased values. The process of determining the
significance of the differences in the reported distribution
between the selected variables follows. The Strong and Very
Strong categories have been merged because of the low
number of answers in the ‘Very Strong’ category.

With family
With a friend

Figure 3 | Distribution of variable ‘Residence – school’ by smoking

Very strong

Figure 2 | Distribution of variable ‘Residence – home’ by smoking

Residence – SCHOOL
At home
Dormitory
Private accomodation

Strong

City with up to 10,000 inhabitants
City of 100,001 to 1,000,000 inhabitants

Moderate

Residence – HOME
The countryside
City of 10,001 to 100,000 inhabitants

YES

0

50

100

150
Count

Figure 4 | GNSBQ Categories

200

250
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icant differences in any of the cases. This can be perceived
negatively e.g. in the Gender variable, as there is no difference
in the intensity of addiction between the population of men
and the population of women. Unfortunately, with the current
trend, women will overtake men in terms of negative habits.
Identification
Gender

χ2 value

df

p-value

2.54

2

0.281

Degree of study

8.19

6

0.225

Year of study

14.95

10

0.134

Form of study:

1.47

2

0.480

Residence – home

6.06

6

0.417

Residence – school

2.73

8

0.950

Table 3 | Distribution test of GNSBQ between selected variables

• 4 DISCUSSION AND CONCLUSION
Interconnecting the theoretical background with the results
of the empirical part of the study makes it possible to compare
the situation with regard to smoking behaviour among students in the Slovak Republic with the trends at the global level.
The global trends indicate that smoking is still a leading cause
of death and disease worldwide (Lawrence et al., 2013; Ng et
al., 2014; Braillon, 2017; Wen et al., 2020). It is also a considerable cause of mental disorders (Kendler et al., 1993; Leventhal et al. 2011; Bakhshaie et al., 2015; Bainter et al., 2020;
Weinberger et al., 2020). One of the riskiest periods of life in
terms of acquiring smoking habits is the period of studying at
university, when the individual (student) is most susceptible
to the influences of society and social expectations or needs
to compensate for social underestimation (Karadogan et al.,
2018; Intarut et al., 2019; Leshargie et al., 2019; Wang et al.,
2019; Azagba et al., 2020; Zhang et al., 2020).
The main objective of the study was to evaluate the incidence of smoking in the population of university students
in the territory geographically determined by the Slovak Republic. This objective was achieved through several steps. In
the first step, the segment of the population of students who
smoke was defined. Subsequently, the smokers were divided on the basis of their Glover-Nilsson Smoking Behavioral
Questionnaire (GNSBQ) score into groups of behaviour associated with smoking. Differential tests were also performed.
The survey showed that about two-thirds of the students are
non-smokers (they stated that they had not smoked in the last
three months). It was found that approximately 36% of the student population are smokers. On the evidence of the outputs of
the χ2 test, the difference between smokers and non‑smokers
in the selected variables has been confirmed only in the cases
of the following variables: Residence – home and Residence –
school. The surprising result is that it is not possible to say that
men smoke more than women, because the difference has not
been confirmed. The existence of differences between smokers and non-smokers regarding the size (category) of the city
in which the student lives and regarding the type of accommo-

dation he or she has when he or she is at university is statistically confirmed, but through a more specific assessment it has
been found that there are no significant differences in the distribution that could fundamentally differentiate a smoker from
a non-smoker. When smokers specifically are focused on, the
fact that the largest group of smokers are smokers with Mild
Addiction (55.06%) can be assessed positively. This group
of smokers is followed by a group of smokers with Moderate Addiction (33.16%), then with Strong Addiction (10.82%)
and the fewest smokers belong to the group with Very Strong
Addiction (0.94%). The fact that the frequency of occurrence
decreases with the increasing intensity of addiction can be
evaluated positively. On the evidence of the selected variables
(Gender, Degree of study, Year of study, Form of study, Residence – home, Residence – school) it is not possible to talk
about significant differences in the intensity of addiction.
Health prevention and education continue to be very effective ways of eliminating smoking. One of the tools influencing the intensity of smoking is a change in taxes. It can be
assumed that an increase in the tax burden would lead to
the elimination of smoking among students. However, we
place this idea only on the level of a hypothesis, which will be
verified in further studies. At the same time, tobacco control
policies should be more effective in anti-tobacco interventions and in promoting a healthy lifestyle for young people.
Otherwise, smoking will continue to pose a health burden,
as although this research study has shown that there are
fewer smokers among students, the risk is still high, as their
unhealthy habits also affect non-smokers, who will become
passive smokers as a result. For this reason, public policy
makers should be focused on this issue and consider it to be
a major challenge that needs to be overcome.
The limitations of the research include the fact that the
data was collected during the occurrence of the SARSCoV-2 virus. Despite this limitation, we consider the sample to be representative and valid. The ratio of smokers and
non-smokers in the population mirrors the statistics for the
entire society quite closely, but it is appropriate to perceive
the different age of the respondents as a certain limitation,
as not only full-time students but also part-time students
were included in the sample (no substantial influence on the
sample is expected). Future research will focus on assessing the significance of differences in the categories of variables other than those selected. It is also expected that the
research will be expanded to other countries (V4 countries)
and thus enable international comparisons of smoking.
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