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PREVALENCE AND KEY FEATURES OF NICOTINE-CONTAINING PRODUCT USE AMONG STUDENTS:
THE ANALYSIS
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Despite restrictive measures adopted by many governments worldwide, nicotine addiction remains a serious global health problem. In recent years, adolescents
and young people have been strongly encouraged to use nicotine-containing products (NCPs), as the market has seen the emergence of new nicotine delivery
vehicles such as electronic cigarettes (e-cigarettes). This study aimed to analyze the patterns of use of NCPs by students. We surveyed 866 young people using
standardized questionnaires, including the WHO Global Youth Tobacco Survey (GYTS) and the Fagerstrom Test. Over the course of their lives, 65.6% of respondents
(n = 568) had consumed NCPs. E-cigarettes are the most popular product among current users (31.5% of respondents, n = 273), ahead of traditional cigarettes
and hookahs. A significant portion of users (67.3%, n = 233) combine several types of NCPs. The median age at first nicotine use was 16.0 [14.0-18.0] years
for boys and 17.0 [15.0-18.0] years for girls; among adolescents who had ever tried nicotine (n = 256), 44.4% reported e-cigarettes as their first product. High
nicotine addiction was identified in 22.5% of users (n = 78). The main reason for the first try is curiosity (63.5%, n = 366), and continued (current) consumption
is mainly motivated by the desire to relax and get distracted from problems. The results of this study emphasize the need to develop targeted prevention programs
that take into account current trends and psychological mechanisms of formation of addiction in adolescents and youth.
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AHAJIN3 PACMPOCTPAHEHHOCTM Y OCHOBHbIX OCOBEHHOCTEW MOTPEBSIEHUSA
HUKOTUHCOEPXALLIEV MPOAYKLIMW CPEAM CTYAEHYECKOW MOJNTIOAEXXMN

O. C. MNMpotacosa' =, . M. HacbibynnmHa', O. B. Knwwka'?

T YpanbCckuii rocyapCTBEHHbI MEAULIMHCKWIA YHUBEpCUTET, EkaTtepuHbypr, Poccus
2 EkaTepnHOYPreknin MeaULIMHCKUIA Hay4HbI LIEHTP NPOMUNaKTUKIL 1 OXpaHbl 3A0PO0Bbst pabo4vx NpoMnpeanpusTuii, EkatepuHbypr, Poccus

HecMoTpst Ha MpUHYMaeMble rocyapcTBamMy akTVIBHbIE OrPaHNYUTENbHBIE MEPbI HUKOTVHOBAS 3aBMCUMOCTb MO Cell IeHb OCTaeTCs CepPbe3HON MPobnemMon
rnobanbHOro 3apaBooxpaHeHst. B mocnenHve rofpl HabMtoaaeTcs MHTEHCUBHOE BOBIEYEHVE B NMOTPebIeHe HUKOTUHCOAepKaLLen npoaykumm (HCI) nogpocTkos
1 MOJOLEXM 38 CHET BbIXOAA Ha PbIHOK HOBbIX CPEACTB AOCTaBKN HUKOTVHA, TAKUX KaK 3IEKTPOHHbIE cUrapeThbl. Liensto nccnenosaHms 6b1io NpoaHam3npoBaTb
notpedneHve HCI cTyaeH4YecKon MonoaexsIo. MpoBeaeHo aHKeTpoBaHve 866 CTYAEHTOB C MCNOb30BaHNEM CTaHAAPTU3MPOBaHHbIX ONPocHWKoB (GYTS BO3,
TecT ®arepcTpema 1 ap.). OnbiT notpebneHns HCIM B TedeHne xum3dHn umenn 65,6% (1 = 568) pecnoHAeHTOB. DNEKTPOHHbIE CUrapeTbl ABNSKOTCS Havbonee
nonynsipPHLIM NPOAYKTOM CPeaMn TEKYLLWX nonb3oBatenei (ux ncnonsdosanu 31,5% onpoLueHHbix, n = 273), onepexxasi TpaauLUMOHHbIE CUrapeTbl U KaslbsiH.
3BHaunTenbHas gonsa notpebutenennt (67,3%, n = 233) coveTaeT HECKOMBbKO BUAOB HUKOTUHCOAEPKALLEen NpomyKumn. MeayaHHbIi BO3pacT nepBoi npobbl
HykoTuHa coctaBmn 16,0 [14,0-18,0] net gnsa toHowewt 1 17,0 [15,0-18,0] neT ans aesyLuek, npu aTom 44,4% noapocTkoB, koraa-nnbo npobosasiumx HCI
(n = 256), Ha4anM 3HAKOMCTBO C HUKOTUHOM C 3MIEKTPOHHbIX curaper. Y 22,5% notpebutenen (n = 78) BbisiBNeHa BbICOKas CTENeHb HUKOTUHOBOW 3aBUCUMOCTY.
OCHOBHOW MPUYMHON MepBOI NMPoBdbI SBASETCS MOBOMBITCTBO (63,5%, N = 366), Toraa Kak Tekyllee notpebreHne B OCHOBHOM MOTUBMPOBAHO CTPEMSIEHNEM
K paccnabneHuio 1 OTBAeHeHMIO OT Npobnem. Mony4eHHble peaynsraTbl MOAYEPKMBAIOT HEOOXOAMMOCTb Pa3pPaboTKK LieNeBbIX MPOMUNAKTUHECKX NPOrPaMM,
YYUTBIBAIOLLIMX COBPEMEHHbIE TPEHLB! U MCUXONOMMHECKNE MEXaHN3MbI (DOPMUPOBAHVIS A AVKLIAN Y NMOAPOCTKOB U MOJIOLEXN.

KnioyeBble crnoBa: HUKOTVHCOLEPKaLLas NPOAYKUUS, CTyLeHYeCKas MOSIOAEXb, INEKTPOHHbIE CUrapeTbl, NOTpebneHne Tabaka, HUKOTVHOBAasSH 3aBUCUMOCTb,
npodunakTnka
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The consumption of nicotine-containing products (NCPs)
remains one of the most pressing public health problems.
According to WHO estimates, tobacco use accounts for about
7 million preventable deaths worldwide each year [1, 2].
On average, smokers lose 10 years of life compared
with people who never smoke; in the early 2000s, smoking
was the leading cause of adult mortality from non-communicable
diseases [3]. It has been found that when heavy smokers quit
tobacco, their risk of premature death decreases significantly,
and this effect is especially pronounced among those who quit
before age 40 [4].

Nicotine consumption is still widespread, including among
young people. According to the literature, in 2019, 155 million
people aged 15-24 in 204 countries smoked tobacco.
The prevalence of smoking in this age group was 20.1%
among males and 4.95% among females. In 120 countries,
the prevalence of tobacco smoking among men aged 15
to 24 years exceeded 20%, and Russia is one of them (31.6%) [5].

The restrictive and other measures adopted by states have
achieved certain successes in the fight against smoking; however,
the tobacco market has been undergoing transformation
in recent years. We observe that new forms of consumption,
such as electronic nicotine delivery systems (ENDS), are becoming
increasingly widespread [6]. The popularity of these products
is increasing rapidly, with e-cigarettes emerging as the most
commonly used NCPs among adolescents and young
people [1, 7, 8].

Due to their age and socio-psychological characteristics,
young people are at increased risk of nicotine use. They are highly
open to new experiences, seek social acceptance through
peer imitation, experience high stress, and tend to engage
in risky behavior. These factors make them especially vulnerable
to marketing and environmental influences that promote
e-cigarettes [9-11].

Existing anti-tobacco measures and prevention programs
are more effective for older individuals; they do not fully account
for youth as a target audience or for the potential risks of new
nicotine-containing products, so these programs have clear
limitations. School and short-term programs are not effective
in the long run, especially in the absence of integrated digital
components and involvement of family and community
[12-15]. Taken together, these factors underscore the urgency
of targeted research to identify the characteristics of nicotine
use among young people.

This study aimed to analyze the patterns of use of NCPs
by students.

METHODS

This single-stage cross-sectional study was conducted from
November 2023 to June 2025 at Ural State Medical University.
The study included 866 students in years 1-5 (532 females,
334 males); median age 20.2 years (19.7-21.3). We explored
young people's use of NCPs, including prevalence, age at first
use, frequency and intensity of use of different types of NCPs,
reasons for using NCPs, and the prevalence of nicotine
addiction symptoms among smoking students.

The study used an online questionnaire to collect data.
The questionnaire was based on Tobacco Questions for Youth
Surveys (TQS-Youth), a subset of the WHO Global Youth
Tobacco Survey, and included the Fagerstrom Test, which
assesses the degree of nicotine addiction.

The data were analyzed in jamovi 2.3 (https://www.jamovi.org)
[16]. The Shapiro-Wilk test was used to assess the conformity
of quantitative indicators to a normal distribution. Categorical

data were described with percentages, quantitative data —
with medians and interquartile ranges. Proportions across
fields in the multifield conjugacy tables were compared with
Pearson's chi-square test (x%). The differences were considered
significant at p < 0.05.

RESULTS

It was found that at the time of the survey, 65.6% of respondents
(n = 568) had smoking experience (70.1% males (n = 234)
and 62.8% females (n = 334), x* = 4.82, p = 0.028). The median
age at the first try of NCPs was 16.0 [14.0-18.0] years for boys
and 17.0 [15.0-18.0] years for girls.

Almost half of the smokers in the sample — 44.4%
(h = 256) — tried e-cigarettes and vaporizers before other
NCPs; the choice of product type did not depend on gender.
Regular cigarettes were used for the first try by 47.5% (n = 115)
of male and 39.3% (n = 133) of female participants. Hookah
was first smoking experience for 9.1% (n = 22) of boys
and 10.9% (n = 37) of girls. Only a small percentage of students
were introduced to NCPs through tobacco heating systems
(1.9%, n = 11) and smokeless tobacco products (0.5%, n = 3).

The current consumption of NCPs among young people
can be described as follows: occasional use — 18.6%
of students (n = 161), 20.7% of boys (n = 69) and 17.3% of girls
(n =92), x* = 23.0, p < 0.001; regular daily use of some type
of NCP — 17.1% (n = 148), 24.0% of boys (n = 80) and 12.8%
of girls (n = 68), p < 0.001.

During the 30 days preceding the survey, 17.6% of respondents
(n = 152) smoked regular cigarettes or cigars: 29.0% of boys
(n = 97) and 10.3% of girls (n = 55), x* = 23, p < 0.001. Daily
cigarette smoking is more typical for boys than for girls: 7.8%
of all respondents (n = 26) versus 1.7% (n = 9), x* = 57.5,
p < 0.001. The most common daily dose, irrespective of gender,
was 1-4 cigarettes. Only 3.0% (n = 10) of male and 0.2%
(n = 1) of female participants smoked more than half a pack per
day, and two boys — 0.6% of the sample — reported smoking
more than one pack per day (x* = 59.2, p < 0.001).

During the month preceding the study, 20.9%
of the respondents (n = 181) smoked hookah or pipe with
tobacco: 24.3% (n = 81) of boys and 18.8% (n = 100) of girls
(¢ = 3.69, p = 0.055). Smokeless tobacco was used by 2.8%
(n = 24) of students, with males preferring it more often than
girls: 5.4% (n = 18) versus 1.1% (n = 6), respectively (x> = 13.9,
p < 0.001). Tobacco heating systems were used by 7.2%
of respondents (n = 62): 6.9% (n = 23) of boys and 7.3%
(n = 39) of girls; the gender differences were insignificant.

As for e-cigarettes, in the 30 days preceding the survey
they were used by 31.5% (n = 273) of the sample, including
38.9% (n = 130) of boys and 26.9% (n = 143) of girls (x* = 26.1,
p < 0.001). Daily use was reported by 11.9% of the participants
(n = 103), including 16.5% of boys (n = 55) and 9.0% of girls
(n = 48). Among the respondents, 7.0% (8.1% of males and
6.4% of females) reported using e-cigarettes once or twice
daily. Additionally, 4.4% of participants (5.7% of males and 3.6%
of females) used e-cigarettes 10-14 times per day, and 7.6%
(11.7% of males and 5.1% of females) reported using such
NCPs 30 or more times per day. In a single use of an electronic
cigarette or vaporizer, 24.4% of respondents (30.2% of boys
and 20.7% of girls) take 1-9 puffs on average, and 2.8%
of students (3.3% of boys and 2.4% of girls) take more than
30 puffs. In general, young men tend to resort to such NCPs more
frequently and more intensively than young women (Table).

Only 32.7% of current smokers (n = 113) had limited
themselves to one type of NCPs during the 30 days preceding
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Table. Frequency of use of regular cigarettes, tobacco heating systems, and electronic cigarettes in the 30 days preceding the survey

NCP type Gender Haven't used 1-2 days 3-5 days 6-9 days 10-19 days 20-29 days | Bce 30 days
abs. 237 30 9 15 10 7 26
Males
% 7 9 2.7 4.5 3 21 7.8
i abs. 477 21 10 4 9 2 9
Regularl cigarettes, Females
cigars % 89.7 3.9 1.9 0.8 1.7 0.4 1.7
Both abs. 714 51 19 19 19 9 35
genders % 82.4 5.9 2.2 2.2 2.2 1 4
abs. 313 9 5 1 2 2
Males
% 93.7 2.7 1.5 0.3 0.6 0.6 0.6
Tobacco heating abs. 490 13 6 4 4 3 12
Females
systems % 92.1 2.4 1.1 0.8 0.8 0.6 23
Both abs. 803 22 11 5 6 5 14
genders % 92.7 2.5 1.3 0.6 0.7 0.6 1.6
abs. 204 22 13 11 10 19 55
Males
% 61.1 6.6 3.9 3.3 3 5.7 16.5
abs. 390 23 14 10 17 30 48
E-cigarettes Females
% 73.3 4.3 2.6 1.9 3.2 5.6 9
Both abs. 594 45 27 21 27 49 103
genders % 68.6 5.2 3.1 2.4 3.1 5.7 11.9

the survey. The remaining 67.3% (n = 233) used several different
types of NCPs during this period (66.5% (n = 111) of boys
and 68.2% (n =122) of girls) (Figure).

The majority of smokers in the sample — 72.8% (n = 252),
69.5% (n=116) of boys and 76.0% (n = 136) of girls — exhibited
mild or very mild nicotine addiction. High and extremely high
levels of nicotine addiction were identified in 22.5% (n = 78)
of nicotine users: 26.9% (n = 45) of boys and 18.4% (n = 38)
of girls. Medium level of addiction was typical for 4.6% (n = 16)
of the surveyed NCP consumers, 3.6% (n = 6) of boys and 5.6%
(n =10) of girls. A behavioral marker of addiction strength may
be the inability to abstain from smoking in prohibited areas;
24.5% (n = 39) of boys and 18.8% (n = 31) of girls reported
engaging in such behavior.

At the time of the survey, 53.5% of NCP users expressed
a desire to quit smoking (n = 185; no significant gender
differences). Over the past year, 51.5% (n = 86) of male smokers
and 63.1% (n = 113) of female smokers — 57.5% (n = 199)
overall — attempted to quit using NPCs (significant differences,
x? =4.905, p = 0.27). The question 'Do you think you could quit
smoking/using NCPs if you wanted to?' received an affirmative
answer from 73.7% (n = 123) of male smokers and 81.0%
(n = 145) of female smokers, for a combined 77.5% (n = 199)
of the sample (x*> = 6.619, p = 0.011).

When asked why they first tried NCPs, the vast majority
of students — 63.5% (n = 366), 60.1% (n = 143) of boys
and 66.0% (n = 223) of girls — noted that they were interested
in experiencing new sensations. The second most common
reason is stress; it was reported by 18.8% (n = 108) overall,
including 18.5% (n = 44) of boys and 18.9% (n = 64) of girls.
Companionship and desire not to offend friends was mentioned
as the reason for the first try of an NCP by 4.9% (n = 28)
of the respondents, 7.1% (n = 17) of boys and 3.3% (n = 11)
of girls. For 3.7% (n = 21) of respondents — 2.5% (n = 6)
of boys and 4.4% (n = 15) of girls — the reason was peer
pressure, for 2.4% (n = 14) — 3.4% (n = 8) of boys and 1.8%
(n = 6) of girls — it was self-affirmation.

Currently, 28.4% of nicotine users (n = 98) indicated that
nicotine helps them relax and unwind (26.5% (n = 44) of boys
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and 30.2% (n = 54) of girls); 24.9% (n = 86) use nicotine
to distract from problems (19.3% (n = 32) of boys and 30.2%
(n = 54) of girls; 16.5% (n = 57) answered that nicotine use
gives them pleasure (20.5% (n = 34) of boys and 12.8% (n = 23)
of girls); 11.9% (n = 41) continue to use NCPs because they
have grown addicted cannot quit (13.9% (n = 23) of boys
and 10.1% (n = 18) of girls); 1.2% (n = 4) use NCPs
for company (1.8% (n = 3) of boys and 0.6% (n = 1) of girls);
0.9% of respondents (n = 3) use NCPs to cope with stress —
1.7% of girls (n = 3).

DISCUSSION

The study revealed a number of aspects of student behavior
related to the use of NCPs that are significant for the public
health system. Among youth, the current prevalence of NCP
use matches international findings (204 countries) for men
and is nearly threefold higher than previously reported for women.
[5]. Comparison of the data with findings from domestic studies
revealed similar results regarding both the overall prevalence
of nicotine use and the magnitude of gender differences
in consumption frequency, with young men exhibiting higher
rates of use than young women [5, 17-21].

An important result is the identification of complex,
multi-product consumption model [22]. The fact that most
smokers use several types of NCPs simultaneously indicates
the transformation of nicotine addiction. It ceases to be tied
to one specific product (cigarettes) and becomes universal,
as different nicotine delivery devices and forms are used
situationally. This creates a serious challenge to the prevention
system, which has historically focused on traditional tobacco
smoking. Moreover, the transformation requires additional
research on the risk associated with the consequences of using
several types of NCPs.

Another significant finding is the dominant position of ENDS
in current smoking patterns among young people. They
are highly popular, used daily and intensively, which indicates
that they are perceived not as temporary fun, but as a full-fledged
alternative to traditional cigarettes or even the main method
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of nicotine consumption, as confirmed by data from similar
studies [1, 7, 22-23].

Nearly one-third (29.9%) of young people start nicotine use
with ENDS, confirming these devices' major role in recruiting
new users, which is particularly concerning. The presented
data strongly support applying comprehensive regulatory
measures to all NCPs, including e-cigarettes, tobacco-heating
systems, and hookahs; the updated Federal Law incorporates
such provisions [24].

The analysis of motivation revealed an important shift
in the causes of use: the first try of NCPs is commonly driven
by curiosity, and their continued use is largely determined
by the need for psychoemotional regulation. Nicotine is often
seen as a tool for relaxation, distraction from problems, and stress
management [25-28]. Therefore, high rates of consumption
can be considered an indicator of weak adaptive coping skills
among students and their inability to allocate effort properly
and organize meaningful leisure activities. Thus, the problem
goes beyond the purely medical framework and requires
an interdisciplinary approach.

More than half of the respondents (53.5%) expressed
a desire to quit using NCPs, which means that young people
are aware of the problem and recognize the need for change.
That said, 57.5% of participants attempted to quit over
the past year, with girls doing so significantly more often
(63.1%) than boys (51.5%), which may reflect their higher
propensity for health-conscious behavior. However, the fact
that a significant proportion of young people who are already
motivated to quit continue to use NCPs indicates that the path
to withdrawal contains obstacles. This clearly indicates that
young people need targeted, scientifically based help and support
to overcome nicotine addiction.

Another noteworthy finding is the discrepancy between
smokers’ history of quit attempts and their self-confidence
in their ability to quit smoking. The overwhelming majority
of respondents (77.5%) were confident they could stop using
NCPs if they wanted to, with girls exhibiting this confidence
significantly more often than boys (81.0% versus 73.7%).
Against the background of the previously mentioned high
percentage of unsuccessful attempts per year, this fact illustrates
an important problem: young people tend to overestimate their

ability to give up a bad habit. This cognitive error, possibly
stemming from the perception of nicotine addiction as weak
or controllable by willpower, poses a serious risk. It can lead
to a postponement of decisive action, an underestimation
of the complexity of the nicotine withdrawal process,
and, as a result, to disappointment and a consolidation
of the habit after unsuccessful quit attempts.

Despite the popularity of NCPs, particularly e-cigarettes,
among young people, prevention measures designed and tested
for this age group remain insufficient. Educational campaigns
in the mass media can be one of the measures aimed
at prevention of use of NCPs. A randomized trial found
that informational messages about the dangers of vaping
and its addictive potential were effective. Participants found
information about the hazards of smoking more convincing,
reported reduced curiosity about vaping, and showed an increased
desire to quit e-cigarettes or smoke less frequently [29].

The results of this study show that NCP use among
students is a complex issue that extends beyond the medical
domain and affects their psychological, behavioral, and social
well-being. An effective control strategy should combine
awareness of the dangers of NCPs, systematic identification
of users, targeted assistance in quitting nicotine, and creation
of conditions for a healthy and eventful student life. This will
enable a comprehensive approach to the problem, addressing
not only addiction but also the need to improve young people's
health and quality of life.

CONCLUSIONS

The study revealed the following specifics of use of nicotine-
containing products (NCPs) among students.

1. The use of NCPs is common in this population: two
thirds of respondents have experience with such products.
Young men have higher rates of episodic and daily use, as well
as greater smoking intensity, for both traditional and electronic
cigarettes.

2. For almost every third young individual, e-cigarettes
are the first NCP tried, which puts them in second place after
traditional cigarettes. This may indicate a shift in consumer
preferences toward alternative nicotine products at the earliest
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and most vulnerable stage of habit formation. The median age
at first try (16 years for boys and 17 years for girls) confirms that
adolescence is a critically important age from the perspective
of preventive interventions.

3. The majority of users combine several types of NCPs,
which indicates the formation of a complex nicotine addiction
that is not tied to a single product.

4. E-cigarettes are the most popular product among current
users, significantly outpacing traditional cigarettes and hookah.

5. Although most users were found to have mild nicotine
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