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Abstract: in the modern world, the problem of the spread of nicotine use is defined as one of the key
challenges of public health. Against the backdrop of a decrease in the prevalence of tobacco smoking in
the world, the prevalence of electronic cigarettes is rapidly growing, and this process is especially active
among young people. Since the emergence of electronic cigarettes on the market, their potential harmful
effect on health have been actively investigated, but their safety in the medium and long term is still not
well known. Thus recent studies in this direction indicate that there are reasons for concern. The purpose
of the study is to assess the prevalence of electronic cigarette use and smoking among students of Taras
Shevchenko National University of Kyiv, aged 17 to 23, who lived on the campus at the time of the study.
The research was conducted by an anonymous survey. The results were evaluated after processing 370
questionnaires using "MedStat" and "IBM SPSS Statistics" software. The results of the study indicate
a high prevalence of smoking and e-cigarette use among students, with 50% of respondents smoking
cigarettes or e-cigarettes, and 14.1% combining these bad habits. In addition, gender differences in
smoking prevalence and patterns were observed. Women more often than men tried to cigarettes (43.7%
vs. 32.6%, p<0.05) and electronic cigarettes (39.9% vs. 37.9%), but did not continue smoking them,
men smoked cigarettes daily (64.3%) more often than women (38.9%, p<0.01), most of whom smoked
cigarettes periodically (61.1%). It was found that smokers are less aware of the harm from cigarettes
and electronic cigarettes, compared to non-smokers (77.1% vs. 90.6%, p<0.01). Positive correlations
were established between smoking cigarettes and electronic cigarettes (r=0.634, p<0.01), and between
personal opinion about the harm to health of cigarettes and electronic cigarettes (r=0.539, p<0.01).
The results of the study can serve as a basis for planning further research on this topic, be useful for the
development and implementation of practical actions aimed at informing, regulating and controlling the
use of electronic cigarettes among young people.
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Introduction of the world's biggest public health problems, the
It is known that the prevalence of nicotine use proportion of smokers among the world's popu-
is increasing worldwide, especially among young lation has been declining over the past decades.
people (Sanford et al., 2023). At the same time, According to “Our World in Data”, from 2000 to
there are significant changes in nicotine delivery 2020, the share of smokers over the age of 15 (ex-
methods. Although tobacco smoking remains one cluding the use of smokeless tobacco) in Ukraine
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decreased by 11.9% (Ritchie & Roser, 2023). At
the same time, the prevalence of electronic nicotine
delivery systems (ENDS) in the world is growing
rapidly. The use of ENDS is often called "vaping"
or "smoking electronic cigarettes."

According to a recent study by Global State of
Tobacco Harm Reduction, the number of ENDS
users in the world increased by 20% from 2020 to
2021, and the total number of ENDS users as of
2022 is about 82 million people (Shapiro, 2022).
According to Yoong et al., 2018 a meta-analysis
shown an increase in the current use of ENDS
among young people in Poland (from 8.2% in 2010
t0 29.9% in 2013), and a survey by the Universi-
ty of Michigan among indicates an increase in the
prevalence of ENDS as a class of schoolchildren
(9% in 8th grade and 25.4% in 12th grade), and
over the years (11% among 12th graders in 2017
and 25.4% among 12th graders in 2019) (Miech,
Johnston & O'Malley, 2019). The report by Nature
presents the results of the use of electronic ciga-
rettes among children aged 13-15 in 75 countries
of the world (including Ukraine). According to
these results, Ukraine ranks first in terms of current
use of ECDS (17.4%), past use of ECDS (36.3%)
and awareness of ECDS (93.2%) (Sreeramareddy,
Acharya & Manoharan, 2022).

Since the appearance of ESDN on the market
in 2003, their potential harmful effects on health
have been actively investigated. Attention to this
topic has increased dramatically due to the out-
break of vaping-associated pulmonary injury
(VAPI) in the United States (Jonas & Raj, 2020).
The results of histopathological studies show that
cases with VAPI demonstrate the presence of a
potential danger associated with the use of uncer-
tified fluids for ENDS, this problem is especially
relevant for Ukraine due to the insufficient control
over products related to ENDS. Although, it should
be noted, that recent positive developments in leg-
islation regarding this issue (Official website of the
Parliament of Ukraine, 2023). In addition, elec-
tronic cigarettes contain high levels of carcinogens
and toxins, which lead to lung cancer, neurolog-
ical manifestations, cardiovascular disorders and
caries (Esteban-Lopez M. & El-Hage N., 2022).
The results of a Cochrane community meta-anal-
ysis suggest that in the context of smoking cessa-
tion efforts, ENDS may be effective and help more
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people quit smoking than nicotine replacement
therapy, but the number of these studies is limited
(Hartmann-Boyce et al., 2022). The medium- and
long-term safety issues of ENDS are poorly under-
stood, and recent research in this direction suggests
that there are reasons for concern.

Aim

To estimate the prevalence of the use of elec-
tronic nicotine delivery systems and tobacco smok-
ing among students of Taras Shevchenko Kyiv Na-
tional University.

Materials and methods

An anonymous survey of respondents was con-
ducted using the questionnaire method. 386 stu-
dents aged 17 to 23 took part in the survey. The
median age of the students was 19 [IQR 18 — 20],
who studied at Taras Shevchenko Kyiv National
University (Taras Shevchenko KNU) and lived
on the campus of Taras Shevchenko KNU. The
questions were answered by students of all courses
from 1 to 6.

The questionnaire consisted of three parts: in-
troductory, demographic and main, which included
a total of 11 questions. In the introductory part, the
anonymity of the answers was guaranteed, the pur-
pose of the study was explained, and the instructions
for filling out the questionnaire were provided. The
demographic part included questions about the age,
course, sex and specialty of the respondent. The
main part of the questionnaire included questions
about the use of electronic cigarettes, smoking,
alcohol consumption, sports, and the respondent's
personal opinion about the harm to health caused
by smoking, the use of electronic cigarettes, and al-
cohol consumption. For this publication, answers
to questions about alcohol consumption and sports
were not used. After the exclusion of incorrectly
filled questionnaires, 370 questionnaires remained,
the data of which were used to analyze the results.
Among them, 238 questionnaires were filled out
by women, and 132 were filled out by men. The
MedStat software (version 2.6.2. dated 01.22.2019)
was used for statistical processing, grouping and
analysis of data. Fisher's test (chi-squared test)
with Yates's correction was used to compare the
percentages of two groups in the context of qual-
itative characteristics. Spearman's correlation anal-
ysis method using IBM SPSS Statistics, 2023 was
used to detect the relationship between quantita-
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tive characteristics for a non-normal distribution.
Multivariate analysis of variance (MANOVA) was
performed with the EZR program software version
1.61 (11 November 2022). A significance level of
0.05 (5%) was used to determine the 95% proba-
bility interval (95% CI).

To assess the representativeness of the sample
(that is, the possibility of spreading the obtained
results to a larger number of persons of this cat-
egory), the general population was calculated as
the number of students of Taras Shevchenko KNU,
who lived on the territory of the campus, aged 17
to 23 at the time of the study. Taking into account
the official data on the number of places in the dor-
mitories (Official website: https://studmisto.knu.
ua/dormitories), military status and age from 17
to 23 years, the size of the general population is
approximately 10,000 students. A simple random
sample was used to conduct the survey, so the
design effect was equal to 1. The calculation was
made according to the formula:

A=\/I*100*1
n

where “n” is the sample (number of participants)
who took part in the study. (Bogdan O., 2015).

Results

When describing the results of the study in-
stead of the term ENDS (electronic nicotine deliv-
ery systems) more common term "electronic cig-
arettes" was used, as indicated in the questions of
the survey.

According to the results of the study, among
all respondents, 50% (95% CI 44.9-55.1) students
smoke or use e-cigarettes, and 14.1% (95% CI1 10.7-
17.8) combine smoking cigarettes and e-cigarettes.
The answers for the questions of the questionnaire
of men and women were compared. Among wom-
en — 26.9% (95% CI 21.5-32.7) respondents have
never smoked cigarettes (C) and electronic ciga-
rettes (EC), among men — 27.3% (95% CI 20.0-
35.2). Tried in the past, but currently do not smoke
C and EC, statistically more women — 26.5% (95%
CI 21.1-32.3), compared to 16.7(95% CI 10.8-
23.5 men (p=0.039). There are 15.9% (95% CI
10.1-22.7) of men and 13.0% (95% CI 9.1-17.6)
of women combine C and EC smoking (Fig. 1).
In the study, we consider that "smoking" are dai-
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ly and periodic smoking of cigarettes or electronic
cigarettes (smoking during the last week, month,
or year).

Does not use C 26,9
and EC EE i 27,3

Tried, but does 26,5
notuse C and EC B 16,7 *
Combines the use 13,0

of C and EC N 15,9 o
0 5 10 15 20 25 30
women B men

Fig. 1. Use of C and EC among men and women.
Notes: *p<0.05

A more thorough assessment of cigarette smok-
ing among men and women revealed that almost
the same number of respondents do not smoke
cigarettes — 33.6% of women and 35.6% of men.
As presented in the table. 1, women chose the
answer option "I tried, but I don't smoke" signifi-
cantly more often — 43.7%, against 32.6% of men
(p<0.05). But, among cigarette smokers, there is
a trend towards an increase in the number of men
(31.8%) compared to women (22.7%), but the dif-
ference is statistically insignificant. Evaluating the
prevalence of EC use, we observe more homoge-
neous data in the groups of men and women.

Evaluating subgroups of smokers (i.e. respon-
dents who smoke C or EC), we observe a signifi-
cant difference in the answers of male and female
representatives. Thus, there are significantly fewer
cigarette smokers among women — 38.9% (95%
CI 32.6-44.9 ) than among men — 64.3% (95% CI
55.0-71.7), and the difference is statistically signif-
icant (p<0.001). It is natural that in the group of C
smokers, who smoke periodically, there are more
women — 61.1% (95% CI 54.7-67.0), than men —
35.7% (95% CI 27.6 — 44.2), p<0.001. This trend
is also valid for EC smokers, but the difference be-
tween women and men is not statistically signifi-
cant. (Fig. 2).

Evaluating the personal opinion about the
health effects of smoking cigarettes and electron-
ic cigarettes, it was established that the majority
of students are aware of the potential harm. To the
question "Do you think that smoking cigarettes is
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Table 1. Characteristics of the use of cigarettes and electronic cigarettes among women and men

Category | Women (n=238) | Men (n=132) | P
Cigarettes
Haven't tried and don't smoke 33.6% (95%Cl1 27.8-39.7) 35.6% (95%CI 27.6-44.0) 0.787
Tried, but do not smoke 43.7% (95%CI 37.5-50.0) 32.6% (95%CI 24.8-40.9) 0.046
Smoking 22.7% (95%CI 17.6-28.2) 31.8% (95%CI 24.1-40.1) 0.078
Electronic cigarettes
Haven't tried and don't smoke 36.6% (95%CI 30.6-42,8) 37.1% (95%CI 29,0-45,6) 1.000
Tried, but do not smoke 39.9% (95%CI 33.8-46.2) 37.9% (95%CI 29.7-46.4) 0.787
Smoking 23.5% (95%CI 18.4-29.1) 25.0% (95%CI 17.9-32.8) 0.849
70 ic 11,4
o - 55.4 o e — .
50 48 51 ’ )
X :g 38’9*35 - Cigarettes 2 11,6
" I T 87’°7A)
0 20 40 60 80 100
10 = No Yes, but their harm is exaggerated m Yes
0 Smoke Smoke Smoke Smoke Flg 3. Opinion a‘?out the harm of using electronic
daily  sometimes  daily  sometimes cigarettes and cigarettes among all respondents
Cigarettes Electronic cigarettes
B women H men sure that this harm is exaggerated, which is sig-

Fig. 2. Characteristics of C and EC smoking among
men and women

Note: *p<0.001.

harmful to health?" 87.8% (95% CI 84.3-91.0) re-
spondents answered "Yes". 85.9% (95% CI 82.2-
89.3), respondents answered “Yes” to a similar
question about harm of EC. However, 11.6% (95%
CI 8.6-15.1), students believe that the harm of cig-
arette smoking and 12.7% (95% CI 9.5-16.3), stu-
dents of the harm of EC smoking are exaggerated.
Some students believe that smoking C and EC does
not harm health (Fig. 3). There was no significant
difference in the answers between men and women
in this aspect.

Interesting results were obtained regarding the
harmful effects on health when comparing the an-
swers of a group of students who smoke cigarettes
and electronic cigarettes with those who do not
smoke (Table 2).

So, 90.6% of respondents who do not smoke
cigarettes believe that cigarettes are harmful to
health, against 77.1% of those who smoke (p<0.05).
At the same time, 22.9% of cigarette smokers are

nificantly more than in the group of non-smokers,
7.58% (p<0.05). When comparing the answers of
respondents who smoke electronic cigarettes and
those who do not smoke them, no statistically sig-
nificant difference was found.

It was established that 88.6%-91.6% of students
who do not smoke consider the harmful effects of
both cigarettes and electronic cigarettes. 78.8%-
80.8% of students who combine smoking cigarettes
and electronic cigarettes support the opinion of
harmful effects, however, about 20% are sure that
their effects are exaggerated (Fig. 4, Fig. 5).

Spearman's correlation analysis established
a positive correlation between cigarette smoking
and electronic cigarette smoking with r=0.634
(p<0.01), as well as between personal opinion re-
garding the harm to health C and harm to EC with
r=0.539 (p <0.01).

However, using the Multivariate Analysis of
Variance (MANOVA) it was confirmed that among
the considered factors, only gender (male) and the
use of e-cigarettes have a significant effect on daily
smoking of cigarettes. Other factors, such as age,
level of education, and beliefs about the harm of
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Table 2. Characteristics of respondents' answers regarding the harm to health of cigarettes and
electronic cigarettes among smokers

Respondent's answer | C smokers (n=96) | C non-smokers (n=277) | p
Question: ""Do you think that smoking cigarettes is harmful to health?"
Yes 77.1% (95%CI 68.1-85.0) | 90.6% (95%CI 86,9-93,8) 0.003
Yes, but their harm is exaggerated | 22.9% (95%CI 15.0-31.9) | 7.6% (95%CI (4.8-11.0) 0.001
No 0% (95%CI 0,0-2,0) 0.7% (95%CI 0,1-2,1) 0.984
Question: ""Do you think that using electronic cigarettes is harmful to health?"
Yes 80.2% (95%CI 71.6-87.6) | 87.0% (95%CI 82.8-90.7) 0.162
Yes, but their harm is exaggerated | 19.8% (95%CI 12,4-28,4) | 10.1% (95%CI 6,8-13,9) 0.031
No 0% (95%CI 0,0-2,0) 1.8% (95%CI 0,6-3,7) 0.348
Respondent's answer EC smokers (n=89) EC non-smokers (n=281) P
Question: ""Do you think that smoking cigarettes is harmful to health?"
Yes 85.4% (95%CI 77.2-92.0) | 88.6% (95%CI 84.6-92.1) 0.542
Yes, but their harm is exaggerated | 14.6% (95%CI 8.0-22.8) | 10.7% (95%CI 7.3-14.5) 0.424
No 0% (95%CI 0.0-2.2) 0.7% (95%CI 0.1-2.0) 0.976
Question: ""Do you think that using electronic cigarettes is harmful to health?"
Yes 80.9% (95%CI 72.0-88.,4) | 87.5% (95%CI 83.4-91.1) 0.181
Yes, but their harm is exaggerated | 18.0% (95%CI 10.7-26.7) | 11.0% (95%CI 7.6-15.0) 0.145
No 1.1% (95%CI 0.0-4.4) 1.4% (95%CI 0.4-3.1) 0.764
No |%,8 No |01,7
Yes, but Yes, but
theirharm 19,2 their harm 21,2

isexaggerated 7.6

Yes _80’891,6

%
0 20 40 60 80 100
Smoke C or EC m Do not smoke C or EC
Fig. 4. Characteristics of respondents' personal
opinion regarding the harm of cigarette smoking

among those who do not smoke C or EC and those
who combine C and EC

smoking and the use of e-cigarettes, did not show
a statistically significant effect on the dependent
variable (Y). (Table 3).

The maximum statistical error for a sample of
370 participants (with a probability of 0.95 and a
design effect of 1.0) was: 5.2%. According to the
assessment of the representativeness of the sam-
ple that was included in the study, it is represen-
tative of the general population chosen by us with
a probability of 0.95. Taking into account that
women and men took part in the questionnaire,

isexaggerated 9,7

Yes _7&888,6

%

0 20 40 60 80 100
Smoke C or EC m Do not smoke C orEC

Fig. 5. Characteristics of respondents' personal
opinion regarding the harm of smoking electronic
cigarettes among those who do not smoke C or EC

and those who combine C and EC

the statistical error of each sample was estimated.
Thus, for a sample of 238 women and a sample of
132 men, the statistical errors (with a probability
of 0.95 and a design effect of 1.0) were 6.5% and
8.8%, respectively. Considering that the maximum
error for sociological research should not be more
than 10% (borman O., 2015), the results obtained
for the samples of women and men are consid-
ered representative for students who study at Taras
Shevchenko Kyiv National University and live in
a campus.
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Table 3. MANOVA statistical model

Sum Sq | F value Pr(>F)
(Intercept) Y 8.944| 87.9808 <2.2e-16 *¥**
Factorl.X1 0.444| 0.7287 0.626780
Factor2.X2 0.594 1.1691 0.323943
Factor3.X3 0.905 8.9045 0.003046 **
Factor4.X4 2.450| 24.1037|0.000001406 ***
Factor5.X5 0.010|  0.1005 0.751429
Factor6.X6 0.169| 0.8299 0.436948

Note: Sum Sq — sum of squares, F value — Fisher's test,
Pr(>F) — its significance level. Y — daily smoking of
cigarettes, X1 — Age, X2 — level of education, X3 —
gender, X4 — EC, X5 — the harm to health C, X6 — the
harm to health EC

Discussion

The results of our study were compared with
other studies devoted to the survey of young peo-
ple among Ukrainian higher education institutions
(ITumumis, JI. 1., 2023, Kopomnsosa, H. JI., 2019),
which demonstrate the prevalence of smoking ciga-
rettes, electronic cigarettes, and their dual use among
young people. Among the leading Lviv universities,
the consumption of tobacco and nicotine-containing
smoking products was 40.7%, among medical stu-
dents of the Vinnytsia National Medical University,
this figure was 38.8%. According to the results of
our study, 185 (50%) students smoke or use e-cig-
arettes, and 52 students (14.1%) combine smoking
cigarettes and e-cigarettes. Separately, the con-
sumption of cigarettes was 22.7%-31.8% and elec-
tronic cigarettes 23.5%-25.%, depending on gender,
which is close to the results of an international study
on smoking in different countries of the world, in-
cluding Ukraine (Sreeramareddy, Acharya & Mano-
haran, 2022). The revealed statistically significant
difference about the predominance of the male gen-
der among smokers compared to the female gender
is also confirmed in research in other universities of
Ukraine (ITwmumis, JI. 1., 2023).

Conclusions

1. It was established that women tried cigarettes
and electronic cigarettes more often than men, but
did not continue to smoke them.

2. Men are 2 times more likely to smoke cig-
arettes every day compared to women, most of
whom smoke occasionally.

ISSN 2786-6661
eISSN 2786-667X

3. When analyzing the personal opinion of re-
spondents regarding the harmful effects of ciga-
rettes and electronic cigarettes on health, students
who smoke are less likely to be aware of the harm
compared to those who do not smoke. At the same
time, about 20% of smokers are sure that this harm
is exaggerated.

4. Correlations were established between
smoking cigarettes and electronic cigarettes, as
well as personal opinion about the harmful effects
of cigarettes on health.

5. The results of our study can be useful for
further research on the influence of environmental
factors on the prevalence of smoking and the use of
ENDS among young people, the implementation
of practical actions aimed at informing, regulating
and controlling the use of ENDS among young
people.
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Kpoc-cexniiiHe 10c1izkeHHS KYPIHHA CUTapeT Ta eJIeKTPOHHUX CUTapeT
cepex MoJioi crynmicTedka KHiBCbKOro HaliOHAJILHOTO YHiBEPCUTETY
imeni Tapaca IlleBuenka
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Anomauis: y cyuacHomy ceimi npoonema NOWUpeHHs 64CUBAHHS HIKOMUHY BUSHAYAEMbCA K OOUH 3
KIHOYOBUX BUKTUKIB 2DOMANCHKO20 300p08's. Ha mii 3meHuenHsa nowupeHocmi y c8imi miomOHONANIHHS,
NOWUPEeHiCMb eLeKMPOHHUX cCUuapem CmpIMKO 3pOCMAE, 0COONUBO AKMUBHO yell npoyec 8i00Y8acmvcs
ceped Monodi. 3 Momenmy Nosi8U eNeKMPOHHUX Cueapem HA PUHKY, iX NOMeHYIUHUL WKIOIUBUL 6NIUG
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HA 300p08’sL AKMUBHO OOCTIONCYEMBCS, npome ix be3nexka y cepeOHbOCMPOKOGill ma 00820CMPOKOBill
nepcnekmugi 00ci HedOCMamHb0 8i00MA, OKPIM MO20, OCMAHHI OOCHIONCEHH 8 YbOM) HANPSAMKY
cgiouamy npo HAABHICMb NPUYUH O 3aHENOKOEHHS. Memoto docniddcenns 6yna oyinka nowupeHocmi
BUKOPUCMAHHS eleKMPOHHUX cueapem ma KypinHa ceped cmyoenmie Kuigcvkoco Hayionanvno2o
Vuigepcumemy imeni Tapaca lllesuenka sikom 6i0 17 0o 23 pokis, wo npoxcusaiu Ha mepumopii
cmyomicmeyka Ha MOMeHM NpoedeHHs 00CniodcenHs. Jlocniodcentns Oy10 NpPoBe0eHO ULIAXOM
anonimHoeo onumysanus. Oyinky pe3yrbmamie nposoounu nicis 0opooku 370 ankem 3a 00nomo20t0
npoepamnozo 3abesnevenns "MedStat" ma "IBM SPSS Statistics". Pesynomamu 00cniodicenus ceiouams
npo 3HAYHY NOWUPEHICMb KYPIHHA MA BUKOPUCIAHHS eleKMPOHHUX cueapem ceped cmyoenmis, 50%
ONUMAHUX Kypsims cueapemu abo enekmponti cueapemu, a 14,1% noeonye yi noecani 36uuxu. OKpim
Ub020, CNOCMEPIeanUcs 2eHOepHi BIOMIHHOCMI Y NOWUPEHOCMI ma namepuax Kypinus. JKinku wacmiue
4on08iKi6 npodysanu cueapemu (43,7% npomu 32,6%, p<0,05) ma enexmpouni cucapemu (39,9% npomu
37,9%), ane ne npooosdcysanu Kypumu ix, 40o108iku Kypuau cueapemu ujooenno (64,3%) vacmiwe 3a
arcinok (38,9%, p<0,01), binvwicmo 3 saxux Kypunu cueapemu nepiooudto (61,1%,). Buseneno, wo kypyi
MeHue YC8IOOMIOIMb WKOJY 6i0 cueapem ma eleKmpOoHHUX cueapem, 8 NOPIGHAHHI 3 He KVpysamu
(77,1% npomu 90,6%, p<0,01). Bcmanoenieno no3umusHi KOperayitii 36'a3Ku Mide KypiHHAM cueapem
ma enekmpounux cueapem (r=0,634, p<0,01), mixc ocobucmorw OyMKOW WO000 WKOOU 300pP08 10
cueapem ma enexmpounux cueapem (r=0,539, p<0,01). Pe3ynomamu 00CTiONCEHHS MONCYMD CTY2Y8AMU
nIOTPYHMAM OJi1 NIAHYBAHHA NOOANbUMUX OOCNIONCEHb HA YO MeMAamuKy, O0ymu KOPpUCHUMU OJisl
PO3POOKU MaA 8NPOBAONCEHHA NPAKMUYHUX Oill HAYINeHUX HA THQOPMYBAHHA, pe2YIAYil0 Ma KOHMPOLb
BUKOPUCIAHHSL €lLeKMPOHHUX cuzapem ceped MON0OL.

KurouoBi cjioBa: KypiHHS, €JI€KTPOHHI CUCTEMM JOCTAaBKM HIKOTHHY, CTYAEHTH, ONUTYBAaHHS Ta
aHKeTyBaHHS
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