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Abstract

Background. Tobacco products represent a major health risk factor and a potent way to help transmission
of COVID-19. Current data regarding consumption of these products in the region are scarce. The aim of
this study was to evaluate patterns of cigarette, hookah and other tobacco products consumption among
undergraduate students from the University of Sarajevo before the COVID-19 outbreak in the country.
Methods. This cross-sectional study based on a National Youth Tobacco Survey (NYTS) was conducted
among undergraduate students from the University of Sarajevo in Bosnia and Hercegovina via an online
questionnaire from 22" to 26™ of January 2020.

Results. Out of 605 students involved in the study, most of them were female (N=429, 70.9%); 363 (60.0%)
were enrolled in medical sciences; 159 (26.3%) were attending the 3 year of their curriculum; 224 (37%)
were original from Canton Sarajevo and 514 (84.9%) were living in urban environment. Two hundred thirty
five students out of 605 (38.8%) were current smokers and 117 (19.3%) hookah smokers. Being female
(OR=0.539, 95% CI 0.368-0.790, p=0.002), in the 1st or 2nd year of study (OR=0.805, 95% CI 0.667-0.972,
p=0.024) and living in a rural environment (OR=0.335, 95% CI 0.191-0.585, p<0.001) were associated
with reduced risk of cigarette consumption, while older age (22+ years) (OR=1.287, 95% CI 1.122-1.476,
p<0.001) increased the same risk. On the other side, being female (OR=0.595, 95% CI 0.380-0.930, p=0.023),
of younger age (18-21 years) (OR=0.832, 95% CI 0.743-0.932, p=0.001) and medical science student
(OR=0.567, 95% CI 0.328-0.978, p=0.041) were associated with decreased risk of consuming hookah.
Conclusions. This study provides an insight in prevalence of smoking among students at the University of
Sarajevo. More antismoking efforts are needed, especially in urban environments; and a follow-up study, to
be planned in the near future, should determine whether COVID-19 pandemic (and all the modifications of
lifestyles connected with it) have eventually changed tobacco consumption patterns among undergraduate
students.
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Introduction

Consumption of cigarettes and other
tobacco products poses an important public
health problem by increasing the risk of
developing cardiovascular illnesses (hyper-
tension, atherosclerosis, atrial fibrillation,
coronary artery disease, acute coronary
syndrome, heart failure, abdominal aortic
aneurysm and venous thromboembolism)
(1-3) and respiratory illnesses (bronchitis,
bronchiolitis, lower respiratory tract infec-
tions and lung cancer) (4). The use of these
products also represents a potent way of
transmission of coronavirus disease 2019
(COVID-19) and poses a threat to overall
public health in present times (5). Despite all
the aforementioned considerations, smoking
is still one of the most preventable causes of
diseases, disabilities and death. The majority
of smokers started smoking or were exposed
to cigarette smoke before the age of 18 (6-8),
even though some researchers (9) reported
the first smoking experience even before the
age of 13. The onset of smoking in this period
leads to various health problems sooner than
expected. According to other researchers
(10), prevalence of smokers among Bosnia
and Hercegovina students, was estimated at
21.2%, with a trend toward increase.

Besides cigarettes, an emerging problem
among younger adults between the ages of
19 and 24 in the region is also the popularity
of “hookah”, due to combined factors such
as peer pressure, social acceptance, cultural
beliefs and psychological effects (11-13).
“Hookah” or “Shisha‘, also called “narghile”
in the Western Countries, is a multi-stemmed
instrument for heating or vaporizing and then
smoking either tobacco, flavored tobacco,
or even cannabis, hashish, and - in the
past - opium. The smoke is passed through
a water basin - often glass-based - before
inhalation. Hookah smokers consider the
combination of hookah and tobacco to be
less harmful than cigarette smoking, as a
result of a popular belief that the hookah

A. Sljivo et al.

system eliminates dangerous toxins and
carcinogens (14). On the contrary, smoking
hookah involves approximately a nine times
longer exposure time (15) and a significant
role in lung, esophagus and nasopharyngeal
cancer development (16), as well as acting
as a mean of transmission for tuberculosis
and Helicobacter pylori (17). Researches
point that hookah use is not only a way of
transmission of COVID-19 (18), but also an
independent risk factor for greater severity of
the disease. Smoke from hookah exposes its
user to tobacco, nicotine, cotinine, acrolein,
nitrogen, carbon monoxide, formaldehyde,
cobalt, zinc, cadmium, iron, vanadium,
aluminum and lead in equal or higher
concentrations compared to cigarette smoke
(19, 20). Moreover, hookah employers
lack adequate knowledge regarding the
harmful effects of this object, which further
encourages its popularity (11-13).

Data regarding cigarettes and hookah
consumption among young people in Bosnia
and Hercegovina are scarce. This research
aimed to evaluate patterns of cigarette, hookah
and other tobacco product consumptions
among a group of undergraduate students
of the University of Sarajevo, to inform
students regarding harmful effects of these
products and to appeal on governmental
agencies for stricter regulations.

Material and methods

Subjects

This cross-sectional study was conducted
among undergraduate students from the
University of Sarajevo in Bosnia and
Hercegovina. Study data were collected
from 22" to 26™ of January 2020 before
the appearance of first COVID-19 case
in the country, through an anonymous
questionnaire which was validated in advance
by the University Bioethical Committee and
Sector for Education (0101-555) and took
approximately 5 minutes to complete. Out of
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total 17,134 [(females 11,257, males 5,877);
(1*'year 4,126, 2" year 4,159, 3"year 4,656,
4™ year 2,860, 5" year 863, 6™ year 470)]
undergraduate students from 28 faculties of
University of Sarajevo, 605 [(females 429,
males 176): (1* year 115, 2" year 113, 31
year 159, 4™ year 109, 5 year 82, 6" year
37)] students from 23 faculties (excluding
Faculty for Criminalistics Criminology
and Security Studies, Faculty of Transport
and Communications, Faculty of Forestry,
Institute for Genetics and Biotechnology
and Teacher Training College/Faculty
of Pedagogy), who show similar sex
and age classes distribution, completed
the questionnaire. The minimum sample
size calculated for our population was
351 students (z=351, 95% CI, E=5%).
The questionnaire, based on a National
Youth Tobacco Survey (NYTS) (21), was
adapted to local characteristics, translated
into local languages and distributed via
online university Facebook groups through
student representatives. Exclusion criteria
were (i) being younger than 18 years, (ii)
not being a student of the University of
Sarajevo and (iii) not being a resident of
Bosnia and Herzegovina. All subjects were
informed about the objectives of the study,
their voluntary participation, including
online informed consent and details on
how to fill up the questionnaire. The study
was approved by the University Bioethical
Committee (0101-555).

Study instrument and data collection

This questionnaire consisted of eight
sections. The first part assessed the basic
information about the subjectsi.e. gender, age,
study field, year of study, living environment;
the second part obtained information
considering cigarette consumption; the
third part obtained information considering
hookah employment; the fourth part assessed
Cuban cigarettes consumption; the fifth part
assessed pipe smoking practices; the sixth
part assessed tobacco chewing habits; the
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seventh part evaluated attitudes of the subjects
towards cigarette smoking and the eight part
of the questionnaire evaluated the general
knowledge of the subjects and their exposure
to tobacco products. According to CDC,
current smoker was considered a person who
smoked at least 100 cigarettes in his lifetime
and who currently smokes cigarettes (22).
Due to the fact that one hookah smoking
session is equivalent to the consumption of
100 cigarettes, as stated by the WHO
“TobReg Advisory Note” (23), hookah
smoker was considered only a person who
smokes one or more hookahs per month
(22, 24).

Statistical analysis

Collected data were statistically analyzed
using the Statistical Package for the Social
Sciences (SPSS) version 23.0. In order to
summarize the data, descriptive statistics
were run. The results were displayed in
frequencies and percentages [mean (+SD
deviation) for normal distributed data and
median (25", 75" percentile) for not-normal
distribution]. Binary logistic regression
models were run in order to determine
independent predictors for cigarette and
hookah consumption.

Results

In total 637 subjects completed the
questionnaire. After excluding 32 subjects
who did not fit the inclusion criteria, the final
sample consisted of 605 subjects. Our study
sample was mostly female (N=429, 70.9%);
studying medical sciences (N=363, 60.0%);
3" year of their study (N=159, 26.3%);
coming from Canton Sarajevo (N=224,
37.0%) and living in urban environment
(N=514, 84.9%). Median age of subjects was
22 years (25" and 75™ percentile respectively
20 and 23 years) with a range 18-37 years.
All other demographic characteristics of the
sample are presented in Table 1.
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Table 1 - Demographic characteristics of subjects classified by group of tobacco products use (cigarette smokers/
cigarette non-smokers and hookah smokers/hookah non-smokers

Cigarette Cigarette Hookah smoker Hookah
smokers non-smokers N=117 non-smoker
N=235 N=370 N=488
Sex Female 149 (63.4%) 280 (75.7%) 74 (63.2%) 355 (72.7%)
Male 86 (36.6%) 90 (24.3%) 43 (36.8%) 133 (27.3%)
Age [median 22.0 22.0 21.0 22.0
(25", 75" per- [(21.0), (23.0)] [(20.0),(23.0)] [(20.0),(23.0)] [(21.0), (23.0)]
centile)]
Study field Medical sciences 140 (59.6%) 223 (60.3%) 68 (58.1%) 295 (60.4%)
Technical sciences 55 (23.4%) 87 (23.5%) 22 (18.8%) 120 (24.6%)
Social sciences 40 (17.0%) 60 (16.2%) 27 (23.1%) 73 (15.0%)
Year of study 1 39 (16.6%) 76 (20.5%) 34 (29.0%) 81 (16.6%)
2nd 49 (20.8%) 64 (17.3%) 21 (17.9%) 92 (18.8%)
3 58 (24.7%) 101 (27.3%) 23 (19.6%) 136 (27.9%)
4t 45 (19.1%) 64 (17.3%) 13 (11.1%) 96 (19.7%)
5t 32 (13.6%) 50 (13.5%) 15 (12.8%) 67 (13.7%)
6 * 12 (5.2%) 15 (4.1%) 11 (9.6%) 16 (3.3%)
Environment Urban 214 (91.0%) 300 (81.0%) 105 (89.7%) 409 (83.8%)
Rural 21 (9.0%) 70 (19.0%) 12 (10.3%) 79 (16.2%)

At the University of Sarajevo 4™ year of study is included not only in Faculty of Medicine, Faculty of Dentistry, Fa-
culty of Veterinary and Faculty of Pharmacy, but some social and technological science faculties such as Faculty of
Law and Faculty of Natural Sciences and Mathematics have 4-year undergraduate programs. Only medical sciences
such as Faculty of Medicine, Faculty of Dentistry, Faculty of Veterinary Medicine and Faculty of Pharmacy have 5th

and 6th year.

Cigarette Consumption Pattern

Out of 605 students involved in the
study, 235 (38.8%) were current smokers
and 101 (43.0%) smoked every day in
the last 30 days. Smoker students usually
consumed 1-10 cigarettes per day (N=152,
64.7%) and used light flavored cigarettes
(N= 101, 42.9%). Only 23 (9.8%) smokers
reported smoking menthol cigarettes. All
demographic characteristics of smokers
are presented in Table 1. Being female
(OR=0.539, p=0.002), of a lower year of
study (1* and 2) (OR=0.805, p=0.024)
and living in rural environment (OR=0.335,
p<0.001) were associated with decreased risk
for cigarette consumption, while older age
(22+years) (OR=1.287, p<0.001) increased
the same risk. Independent predictors for
cigarette consumption among students are
presented in Table 2.

The majority of smokers (N=173, 73.6%)

considered smoking cessation with 122
(51.9%) reporting that they have tried
quitting 1-5 times in the last year with a
usual abstinence period longer than 30
days (N=120, 51.1%). In general half of
the smokers (N=122, 51.9%) intend to
ultimately quit smoking. Smokers (N =
63, 26.8%) report being advised by their
general practitioners (GPs) or dentists to stop
smoking because of various health issues.

Hookah and other Tobacco Products
Consumption Patterns

Among all the students of the University
of Sarajevo, 117 (19.3%) were classified as
hookah smokers, but 457 (75.5%) report
consuming hookah at least once in their life.
The usual age when students tried hookah
for the first time was 15 or 16 years (N=58,
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Table 2 - Binary logistic regression analysis of independent predictors for consuming cigarettes and hookah among

students

Variable Odds ratio 95% CI p-value

Independent predictors for consuming cigarettes among students
Female 0.539 0.368-0.790 0.002
Older age (22+years) 1.287 1.122-1.476 <0.001
Younger year of study (1* and 2)  0.805 0.667-0.972 0.024
Rural environment 0.335 0.191-0.585 <0.001
The model was not statistically significant X’=5.566, p=0.696; it explained 9.8% (Nagelkerke R2) and correctly
classified 65.1% of cases.

Independent predictors for consuming hookah among students

Female 0.595 0.380-0.930 0.023
Younger age (18-21 years) 0.832 0.743-0.932 0.001
Medical sciences (yes vs no) 0.567 0.328-0.978 0.041
Technical sciences (yes vs no) 0.683 0.366-1.273 0.230

The model was not statistically significant X*=3.960, p=0.861; it explained 4.9% (Nagelkerke R2) and correctly

classified 80.4% of cases.

49.6%). All demographic characteristics
of hookah smokers are displayed in Table
1. Being female (OR=0.595, p=0.023),
younger (OR=0.832, p=0.001) and a medical
science student (OR=0.567, p=0.041) were
associated with reduced risk of consuming
hookah. Independent predictors for hookah
consumption are displayed in Table 2.
From other tobacco products, students
reported consuming cigars or cigarillos
(N=215, 35.5%), pipe tobacco (N=38, 6.2%)
and chewing tobacco (N=13, 2.1%) at least
once in their life. Cigarette, hookah and other
tobacco product (cigars, cigarillos, pipe
tobacco and chewing tobacco) consumption

patterns among students in the last 30 days
are presented in Table 3. No independent
predictors were identified for any other
tobacco product consumption.

Discussion

This study presented trends in cigarette,
hookah and other tobacco product smoking
habits among students of University
of Sarajevo using the adjusted NYTS
questionnaire before the COVID-19 outbreak
in the country. The analysis has shown that
235 (38.8%) of the subjects involved in this

Table 3 - Cigarette, hookah and other tobacco products (cigars, cigarillos, pipe tobacco and chewing tobacco) con-

sumption patterns among students in the last 30 days

Tobacco product usage among students over last 30 days

Tob duct
opacco procue 0-10 days over last 30 days

11-29 days over last 30 days All 30 days

Cigarette 53 (22.5%) 81 (34.6%) 101 (42.9)
Hookah 58 (49.6%) 55 (47.0%) 4 (3.4%)
Cigar 12 (80.0%) 1 (6.7%) 2 (13.3%)
Pipe 2 (50.0%) 2 (50.0%) 0 (0.0%)
Chewing tobacco 1 (100.0%) 0 (0.0%) 0 (0.0%)
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study were current smokers from whom
101 (42.9%) smokers reported smoking
cigarettes on a daily basis. Hookah smoking
was reported by 117 (19.3%) students, even
though 457 (75.5%) students have tried
hookah occasionally, at least once in their
life. Published studies regarding cigarette
smoking among students in Bosnia and
Hercegovina have been linked to specific
groups and reported lower prevalence rates
of 22.8% for current smokers and 23% for
students who consumed cigarettes on a daily
basis compared to our data (24). This could
be explained by a lower sample size in other
studies (25).

Being female was associated with a
decreased risk for smoking cigarettes
and hookah which is compatible with the
information presented by other authors (26,
27). According to these studies, prevalence of
smoking cigarettes among men is decreasing
which can be explained by men using other
types of tobacco products, especially cigars;
by urbanization and globalization. These
informations are yet to be determined using
similar studies in our country.

The highest prevalence of cigarette
consume (59.6%) was among students of
medical sciences: which could be considered
as an alarming information about the
inadequacy of the state’s health educational
system (28). These results also correlate
with other studies which show that almost
80% of students didn’t consider smoking
cessation counseling before the appearance
of smoking-related diseases and smoking
doctors were less likely to view smoking as
harmful as their non—smoking colleagues
did (29). In another study, only 26% of
active smoking participants received specific
training on smoking cessation as a part of
public health system improvement (30).
According to our data, attending a younger
academic year was significantly associated
with a decreased risk of smoking cigarettes,
and this correlates with other studies (31).
Studies conducted in other WHO-European
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Region countries show a significantly lower
smoking prevalence among medical students,
although it must be taken into account that
the participants in these studies attended
younger academic years when the survey
was conducted, which can be associated
with the aforementioned decreased risk of
smoking among younger students (32).

The majority of the smokers, 214 (91.0%),
as the majority of the students, came from an
urban environment, whereas only 21 (9.0%)
had a rural background. On the contrary,
studies show that the prevalence of smokers
in an urban environment is significantly
lower because of the tobacco control and
prevention which are implemented in the
cities with higher level of socioeconomic
development (33). Our results could be
linked to poor antismoking programs, huge
availability and low prices of cigarettes
in cities, cultural acceptance and lack of
knowledge regarding health risk of smoking.
More programs should be implemented in
order to prevent smoking habits and further
complications of this habit which are linked
to cardiovascular and respiratory illnesses
(1-4).

Cigarette consumption was more frequent
than the consumption of other tobacco
products including cigars, pipes and tobacco
chewing, but our study showed also a high
prevalence of hookah consumption. There
is a similarity between hookah consumption
of our data and other studies (34, 35) and
consumption of this product could be linked
not only to the cultural heritage of the country,
but also to the lack of knowledge regarding
the harmfulness of it, huge availability and
poor or no penalties for selling it to minors.
In addition to the aforementioned, a study
conducted in European countries without
this type of cultural influence shows that
cigarettes were the most frequently used
tobacco product, while other products
such as waterpipe and e — cigarettes were
significantly less consumed (36). More
studies are needed to assess the widespread
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of this habit and possible link to occurrence
of other respiratory and cardiovascular
diseases.

There are several limitations to our
study. The limited number of studies
in this country prevents it from being
able to systematically asses the trend of
smoking different tobacco products and
consequently make an evaluation of the
tobacco regulations implemented until now.
The second thing that we would like to point
out is the type of the study. Cross-sectional
studies lack the ability to infer causality like
other study types. Further researches should
also incorporate other tobacco products such
as electronic cigarettes and other tobacco
heating systems and should be done on a
wider population, in order to assess the
current situation in the country, and not
only among students, but also among other
groups. The third limitation of our study is its
sample size and reachability. Future studies
should have larger and more representative
samples and should reach all faculties of the
University of Sarajevo and thus show the
most punctual information regarding tobacco
usage among undergraduate students. Our
study sample had similar age distribution
pattern as the age distribution of all campus
students, but hasn’t included all faculties
and shown representativeness in all aspects
of the population. A follow up study should
be done on a larger scale to accurately
show patterns of tobacco consumption in
the student population of the University of
Sarajevo.

This study provides an insight of
prevalence of smoking among students
at the University of Sarajevo before the
COVID-19 outbreak in the country. Regional
differences in smoking prevalence indicate
that more antismoking efforts are needed
especially in urban environments. There
is an increased risk of smoking among the
students of higher academic years, implying
adeficiency in education on tobacco control.
Taking into consideration that the physicians
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have a leading role in tobacco control, a
constant effort is needed to control and curb
tobacco epidemic among medical students.
All these facts should be considered and
a follow up study will show if COVID-19
pandemic has changed patters of tobacco
product consumption among undergraduate
students.
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Riassunto

Modalita d’uso di sigarette, narghile e altri derivati
del tabacco tra gli studenti universitari dell’Univer-
sita di Sarajevo prima dell’epidemia di COVID-19 in
Bosnia ed Ercegovina: uno studio trasversale

Background. L'uso di tabacco e derivati rappresenta
un importante fattore di rischio per la salute anche nel
favorire la trasmissione di COVID-19. I dati attuali sul
consumo di questi prodotti in Bosnia-Hercegovina sono
scarsi. Lo scopo di questo studio era valutare i modelli di
consumo di sigarette, narghile e altri prodotti del tabacco
tra gli studenti universitari dell’Universita di Sarajevo
prima dell’epidemia di COVID-19.

Metodi. Questo studio trasversale, basato sul que-
stionario del National Youth Tobacco Survey (NYTS), ¢
stato condotto tra gli studenti universitari dell’ Universita
di Sarajevo in Bosnia ed Erzegovina tramite un’indagine
online dal 22 al 26 gennaio 2020.

Risultati. Su 605 studenti coinvolti nello studio, la
maggior parte di loro erano donne (N =429, 70,9%); 363
(60,0%) erano iscritti a scienze mediche; 159 (26,3%)
frequentavano il 3 ° anno di curriculum; 224 (37%) erano
originari del Cantone di Sarajevo e 514 (84,9%) viveva-
no in ambiente urbano. Duecentotrentacinque studenti
su 605 (38,8%) erano fumatori abituali e 117 (19,3%)
fumatori di narghile. Essere di sesso femminile (OR =
0,539, 95% CI1 0,368-0,790, p = 0,002), nel 1° 0 2° anno
di studio (OR = 0,805, 95% CI 0,667-0,972, p = 0,024)
ed il vivere in un ambiente rurale (OR = 0,335, 95% CI
0,191-0,585, p <0,001) erano associati a un ridotto rischio
di consumo di sigarette, mentre 1’eta pili avanzata (22+
anni) (OR =1,287,95% CI 1,122-1,476, p <0,001) favo-
riva tale rischio. Dall’ altro lato, essere di sesso femminile
(OR =0,595, 95% CI 0,380-0,930, p = 0,023), di eta piu
giovane (18-21 anni) (OR =0,832,95% CI1 0,743-0,932,
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p=0,001) e studentesse di scienze mediche (OR =0,567,
95% CI 0,328-0,978, p = 0,041) erano associati a un
ridotto rischio di consumare narghile.

Conclusioni. Questo studio fornisce una panoramica

della prevalenza del fumo tra gli studenti dell’ Universita
di Sarajevo. Sono necessari maggiori sforzi contro il
fumo, soprattutto negli ambienti urbani; uno studio di
follow-up, da pianificare nel prossimo futuro, dovrebbe
determinare se la pandemia di COVID-19 (e tutte le
modifiche degli stili di vita ad essa connesse) abbia alla
fine cambiato i modelli di consumo di tabacco tra gli
studenti universitari.
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