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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Understanding the harmful effects of using tobacco products 

(cigarettes, electronic cigarettes (e-cigarette) or vape, IQOS, 
hookah, etc.) by various segments of the population is one of 
the important ways to improve the condition of the tissues of 
the oral cavity, since smoking is an important risk factor for the 
occurrence of chronic destructive periodontal diseases.

Aim: The purpose of our work was a study of the relationship 
between the state of the oral cavity and the use of tobacco 
products in different age groups based on the conducted 
questionnaire.

Materials and methods: In order to conduct this research, 
an anonymous survey was conducted in the form of a Google 
document among people divided into three age groups: younger 
(under 21), middle (21-40) and older (over 40) with 1113 
participants. In the survey, they answered questions about their 
lifestyle, the type of tobacco product used, visible changes of 
oral cavity if they were present.

Results: Studies show that smoking and the use of tobacco 
products is a fairly common phenomenon in modern society and 
reflects a direct correlation between the intensity of this habit in 
people and the development of various pathological conditions 
of the mucous membranes of the mouth. A significant period 
of cigarette use, and the accompanying insufficiency of oral 
hygiene measures increase risk of oral cavity injury. More than 
60% answered that they regularly brush their teeth twice a day. 
At the same time, at least half of all respondents answered that 
they use dental floss and mouthwashes irregularly, and also visit 
the dentist only when necessary. Among the first two age groups, 
it is noted that up to 52% of people consume various sweets and 
sweet drinks every day, which is a factor that contributes to the 
appearance of destructive changes in the oral cavity. Similar 
factors include the lack of an active lifestyle. So, from 30% to 
50% in each age group don’t have any physical exercise. Only 
up to 30% of people have up to 3 physical exercises a week or 
have morning exercise every day.

Conclusions: The most pronounced correlative relationship 
for severity of changes in oral cavity was revealed between 
with experience of smoking (how long) – r=0.79, intensity 
of smoking (r=0.75) and oral hygiene practices (r=0.71). 
It is necessary to develop new methods of combating the 
consequences of long-term use of tobacco products, as well as 
preventing the appearance of uncompensated changes in the 
mucous membrane of the oral cavity.

Key words. Oral cavity, periodontal tissue, smoking, 
e-cigarette, survey.
Introduction.

Despite the fact that the level of awareness of the negative 
impact of smoking cigarettes and other tobacco products, as 

well as the possible consequences of long-term dependence 
on the general health of the population not only in Ukraine but 
also in other countries of the world [1,2], is growing rapidly, 
smoking remains one of the most widespread addictions all over 
the world [3,4]. If we talk about numbers, around the world 
there are about 1.1 billion smokers, and more than 8 million 
people die every year because of cigarette smoking. In addition, 
most people who use tobacco products experience symptoms 
that significantly impair the smoker's quality of life and overall 
well-being.

Smoking is the source of a variety of oral and systemic diseases, 
which can only be more pronounced in people who smoke for 
a long time. The oral cavity, as the first collision zone, is the 
first to be exposed to toxic cigarette smoke, while in most cases, 
damage to the structure of soft and hard tissues is not subject 
to reversible changes [5,6]. The most typical manifestations 
include various periodontal problems, such as increased pocket 
depth, alveolar bone loss, and tooth mobility. In addition, the 
mucous membrane of the mouth can be damaged. Ulcers, bad 
breath and stains on the teeth are common symptoms that can 
be found in smokers [7,8]. Last decades are characterized by 
spreading of electronic cigarettes with harmful influence on oral 
health also [9,10]. 

It is also an interesting fact that many epidemiological studies 
report a close connection between smoking and the occurrence 
of an infection caused by the yeast genus C. albicans - oral 
candidiasis [11,12]. Candida albicans can cause acute superficial 
or deep organ infections in immunocompromised patients. In 
a healthy person, the epithelial cells of the oral cavity provide 
the first line of defence against Candida. But localized changes 
in the covering tissues, which are most often caused by the 
influence of tobacco smoking, can damage the mucous barrier 
and cause candidiasis and further damage [13,14].

The most serious manifestation of the deadly harm of using 
tobacco products is the possible risk of cancerous changes 
in the oral cavity, which can occur regardless of how long a 
person smokes. Studies show that about 29.3% of people with 
established cases of oral cancer chewed tobacco only, 25.5% 
smoked only, and 42.2% both smoked and used chewing 
tobacco.

So, smoking can be characterized as one of the main causes of 
many pathological conditions, many of which can be attributed 
to the diseases of civilization. It is from the use of tobacco 
products that many members of our society experience a 
significant decrease in the standard of living, as well as changes 
in well-being [15,16].

The purpose of the study is to investigate the trend of 
smoking prevalence among different age groups and its effect 
on the tissues of the oral cavity. And also, to evaluate the effects 
of various means for smoking such as ordinary cigarettes, 
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electronic cigarettes (e-cigarette) or vape, hookah and IQOS. 
Depending on the used product and the age of the interviewees, 
effects of smoking on the human body was analysed.
Materials and Methods.

In order to conduct this research, an anonymous survey was 
conducted in the form of a Google document among people 
divided into three age groups: younger (under 21), middle (21-
40) and older (over 40) with 1113 participants and number of 
participants in each age category accordingly: 537, 293, 283 
persons. In the survey, they answered questions about their 
lifestyle, the type of tobacco product used, visible changes of 
oral cavity if they were present.

Data from University Stomatological Clinic (Kharkiv 
National Medical University) survey was utilised for the study 
according published early recommendation. This is a self-
completion cross-sectional survey administered in 2023-2024 
with out-patients during visits and students at Kharkiv National 
Medical University. It is undertaken in collaboration with 
Student society and aims to provide a better understanding of 
young people’s health, wellbeing, and behaviours, with a focus 
on negative consequences of smocking on health. We used a 
standardised survey of core questions with additional specific 
questions: sociodemographic data (age, sex, current educational 
level); tobacco and E-cigarette use (current habits, frequency, 
etc.); self-perceived oral health, including number of decayed, 
filled, and missing teeth; oral hygiene practices, including 
frequency of brushing, additional aids, type of toothpaste, 
dental visits, etc.; self-perceived symptoms due to smoking; and 
self-perceived changes in physiological functions (including 
physical status, smell, taste, breathing, etc.). The questionnaire 
comprised close-ended questions adopted from some previous 
studies [17,18]. Each participant was able to answer the survey 
once and to edit their answers freely until they chose to submit. 
By clicking submit it was considered that the student consented 
to participate in the study. Ethical approval for the study was 
obtained from the Regional Ethical Review Board at Kharkiv 
National Medical University in compliance with the Helsinki 
Declaration. 

Statistical processing was performed using the methods of 
variation statistics. Correspondence of the distribution to the 
normal distribution was determined by the Shapiro-Wilk's 
test, which showed that the samples were close to the normal 
distribution. Correlation between indicators was assessed using 
Spearman's correlation coefficient (r). The statistical difference 
between the studied parameters was considered significant at p 
less than 0.05.
Results.

The results surveys show that the majority of respondents in 
the younger and older age groups are female, and the middle age 
group has approximately equal distribution. Most are studying 
at a university or have already completed higher education. 
Most popular tobacco products are cigarettes with a filter (about 
54%) and electronic cigarettes, IQOS (about 40%). Less used 
are snuff, puff or chewing tobacco, unfiltered cigarettes and 
hookah (Table 1).

The third part from all participants notes complaints about 
changes in the condition of the oral cavity. It is common 

knowledge that smoking is one of the leading causes of the 
development of destructive changes that develop in the enamel 
of the teeth and the mucous of the mouth. Therefore, many 
people who smoke for a long time notice a change in the colour 
of their teeth, bad breath, and in worse cases, smoking leads to 
tooth loss.

Among the most frequent conditions are spots on the teeth, 
mucous membrane, discoloration of the enamel and a feeling of 
dry mouth. The reasons and mechanisms of such influence of 
tobacco products are still debatable. A number of studies prove 
that the microflora of the gums of people who do not smoke 
does not differ from those who use nicotine products. Therefore, 
autoinfection cannot be the cause of periodontal alteration. And 
it turns out, if the nature of the periodontal lesion is bacterial, 
then it should be considered an acquired infection.

Among the interviewees, the appearance of bleeding gums and 
erosions or ulcers of the oral cavity is also noted. Caries is an 
important pathology noted by many smokers. Its appearance can 
be due to colonization by various bacteria of the oral cavity, and 
in combination with insufficient oral hygiene, it causes chronic 
periodontitis.

Less common changes include periodontitis due to caries, 
shortness of breath, endocrine changes, pressure fluctuations 
and asthma attacks. In these cases, smoking is an additional 
factor aggravating already existing pathological conditions of 
the body.

Regarding questions about hygiene, more than 60% answered 
that they regularly brush their teeth twice a day. At the same 
time, at least half of all respondents answered that they use 
dental floss and mouthwashes irregularly, and also visit the 
dentist only when necessary. Among the first two age groups, it 
is noted that up to 52% of people consume various sweets and 
sweet drinks every day, which is a factor that contributes to the 
appearance of destructive changes in the oral cavity.

Similar factors include the lack of an active lifestyle. So, from 
30% to 50% in each age group don’t have any physical exercises. 
Only up to 30% of people have up to 3 physical exercises a week 
or have morning exercise every day. The way of life of each 
person, his diet, daily routine and habits are of great importance 
in the development of chronic periodontal diseases.

The environment is very important for understanding the 
aetiology of destructive changes. Thus, even passive smoking 
can cause the appearance of the above-mentioned symptoms. 
Age and duration of smoking are directly proportional to the 
expressiveness of certain syndromes. Among those who quit 
smoking, they answered that they had smoked for more than 
three years before that. More than half belong to the younger 
age group (58%). That is, starting to smoke at a young age, it 
turns out that the more a person continues to smoke, the greater 
the risk of erosive effects of the tissues of the oral cavity.

Smoking is a significant socio-demographic problem in the 
modern world, as it affects most young people, and sometimes 
children who have not reached the age of majority, in which 
the neuroendocrine systems of regulation of important body 
functions are just beginning to form and mature. Therefore, 
the effect of nicotine, as the main active substance in tobacco 
products, can cause both a direct effect on body tissues and 
indirectly through regulatory systems. And this leads to thoughts 
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under 21 21-40 over 40

Gender
Man 20.1 48.8 23.7
Woman 78.9 51.2 76.3
Selected other or didn’t answer 1.0 0 0

Education

Basic secondary education 2.5 2.3 1.2
I am studying at a university 68.4 20.4 0
Incomplete higher education 14.5 4.3 4.7
Full secondary education 9.6 3.6 3.9
Professional (vocational and technical) education 3.5 4.7 14.5
Completed higher education 1.5 64.7 75.7

Do you smoke now?
No, but I quit smoking 15.1 45.7 24.3
No, I didn't smoke before 34.6 9.2 31.2
So 50.3 45.1 44.5

If the answer is yes, what tobacco 
products do you use?

Cigarettes with a filter 41.1 47.4 69.0
Cigarettes without a filter 11.7 12.3 13.8
Lullaby, snuff, sucking or chewing tobacco 0.9 0 0
Hookah 1.9 2.3 0
Electronic cigarettes, IQOS, Sub-systems. 48.9 44.9 35.2

If you quit smoking, how many years 
did you smoke before?

More than three years 3.1 66.4 88.6
Two years 4.5 17.0 1.3
Half year 84.2 0 8.1
Year 5.7 0 0.8
Three years 2.5 16.6 1.2

Do you consider yourself a generally 
healthy person?

No 15.2 10.1 19.3
So 59.8 62.1 52.2
It is difficult to answer 25.0 27.8 28.5

If you do not consider yourself a 
healthy person and smoke, can you 
complain about one of the conditions 
listed below?

Stains on the teeth, a change in their colour 0 3.9 9.5
Gingivitis 2.3 14.7 20.1
Feeling of dry mouth 7.3 1.4 7.7
Change in taste 4.3 2.2 4.3
Bleeding from the gums 3.4 9.2 11.3
Spots on the mucous membrane of the oral 
cavity 1.1 3.3 8.4

Erosions or ulcers of the oral cavity 2.1 1.3 6.2
Sensation of hairy tongue 0.3 0.6 0.9
Caries 8.5 14.7 19.2
Endocrine diseases 1.0 2.3 4.3
Pressure 1.1 2.3 15.1
Asthma 0.2 1.9 4.1
Dyspnea 1.3 1.3 4.5
Bad eyesight 4.3 4.7 11.2

How often do you brush your teeth?
1 time a day 33.7 29.1 48.3
More than once a day 59.4 69.9 48.7
Not regularly 6.3 1.0 3.0

Do you floss or rinse your mouth?
1 time a day 42.3 20.2 11.3
More than once a day 15.0 2.2 0.5
Not regularly 42.7 77.6 88.2

How often do you visit the dentist?

Not every year 10.1 10.3 7.3
Once a year 15.9 17.3 17.1
Only in case of need 48.3 37.6 49.5
More often than once a year 25.7 35.0 26.1

How often do you consume sweets or 
sweet drinks (cola, cider, etc.)?

Once a day 45.4 52.4 38.2
Once a week 38.2 10.4 10.3
Rarely 16.4 37.2 51.5

How often do you have physical 
exercise?

I have training more than 3 times a week 11.4 17.2 10.2
I have training up to 3 times a week 35.3 24.9 10.8
I don't have 30.4 45.6 54.8
I do morning exercise every day 24.5 14.8 26.9

Table 1. Result of questionnaire, %.
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about an unfavourable situation in the future in the perspective 
of an increase in the number of people with chronic diseases of 
the mouth and upper respiratory tract.

Among people who quit smoking and smoked for less than 
3 years, the presence of certain changes in the state of the oral 
cavity and teeth is almost not determined, compared to those who 
smoke for more than 3 years. There is also a direct correlation 
of a reduction in the risk of chronic diseases of the tissues of 
the oral cavity with regular visits to the dentist and the use of 
additional tools for oral hygiene (dental floss, mouthwash).

When comparing the obtained from indicators of the severity 
of changes in oral cavity and position of survey, the most 
pronounced correlative relationship was revealed between 
with experience of smoking (how long) – r=0.79, intensity of 
smoking (r=0.75) and oral hygiene practices (r=0.71) (Table 2).

Table 2. Relationship between detected data and condition of oral 
cavity in smokers (r).
Data Values
Experience of smoking (how long) 0.79
Intensity of smoking 0.75
Sociodemographic data 0.59
Self-perceived oral health 0,70
Oral hygiene practices 0.71
Self-perceived symptoms due to smoking 0.63
Self-perceived changes in physiological functions 0.54

Discussion.
According to the assessment materials that we received 

from the respondents during their questionnaire in accordance 
with the formulated list of questions in the topic of our work, 
as well as a full analysis of the obtained research results and 
conducting a correlational comparison of the received answers, 
it was determined the presence of various manifestations and 
symptoms of damage to the mucous membrane, which became 
as a result of long-term use of tobacco products in their various 
forms (cigarettes, vape, IQOS) with accordance to famous wide 
involvement and described pathological process in oral cavity 
of inflammatory [19,20], vascular [21,22], endocrine [23,24] 
and other origin.

Despite the fact that many respondents are aware of the harm 
of smoking and its impact on the general condition of not only 
the mucous membranes of the mouth, teeth, periodontium and 
gums, but also the respiratory and circulatory systems, many of 
the respondents (based on a significant number of respondents 
who smoke for more than a few years) systematically support 
their addiction to nicotine regardless of theoretically possible or 
already existing consequences [25,26].

Instead, there is an opinion that the basis of this condition lies 
in vascular and inflammatory reactions that develop as a result 
of the direct effect of cigarette smoke. Thus, it was established 
that nicotine prolongs the healing time of wounds in the mouth 
[6,27].

Also in support of this theory is the increase in the level of 
interleukins IL-1 and IL-6 associated with smoking, which 
leads to a change in the ratio of metal matrix proteinases and 
elastase with proteolytic properties to protease inhibitors, such 

as alpha-2-macroglobulin and alpha-1-antitrypsin, in favour 
of the former [9,28]. This, in turn, complicates the course of 
chronic periodontitis and increases the resection of bone tissue, 
which can lead to tooth loss.

As a result of smoking, the acidity of saliva as a protective 
factor undergoes a shift in the acidic direction, which increases 
the possibility of damage to the mucous membrane. Behavioural 
habits can both complicate and facilitate these processes. For 
example: drinking coffee every morning also lowers the pH of 
saliva, and drinking water on the contrary [3,29].

It is interesting that among those who smoke electronic 
cigarettes, the pH level of saliva was lower, and the concentration 
of protein, calcium and phosphates was higher than similar 
indicators in those who smoked ordinary cigarettes with a filter. 
Additional studies on the effects of electronic smoking devices 
are quite important today, given that they are presented as "more 
useful" devices [30,31].

In addition to inflammatory and infectious diseases, smoking 
can facilitate the introduction of various types of fungi into the 
oral cavity and perioral organs as a result of their colonization. 
Thus, the tongue, salivary glands, paranasal sinuses, larynx, 
pharynx, auditory tube can often be affected by cervicofacial 
actinomycosis [18,32].

Turning to the result, it can also be noted that even the presence 
of systematic monitoring of the condition of one's oral cavity 
(in particular, the use of dental floss, as well as brushing teeth 
more than once a day) does not guarantee protection against the 
alteration of mucous membranes, which occurs due to constant 
exposure to tobacco products. Deviations from the norm are 
observed both in people who note their recent start of using 
nicotine-containing products, as well as in respondents with 
long-term addiction [33-35].

The most dangerous result of smoking can be cancer of the oral 
cavity. Both people who use pure chewing tobacco and those 
who smoke cigarettes are prone to the appearance of neoplasms. 
When using both methods of tobacco use, the risk of cancer 
increases twice to half of all cases. The very risk of developing 
neoplasia is associated with a polymorphism of the Phe31Ile 
fragment of a protein called AURKA, which is associated with 
gene expressionCHAF1A and CHAF1B [36,37].

So, the problem is relevant stable growth of the number 
of people using tobacco and its derivatives. This situation 
allows us to define nicotine addiction as one of the diseases of 
civilization, which is more and more rooted in our society as 
one of the most common pathologies, which leads to constant 
processes in the human body through direct contact with 
tobacco, as well as in the role of a passive smoker. One of 
possible result is involvement of nervous system [38,39] with 
necessary performing of rehabilitation measures directed on all 
tissue [40,41] and pedagogical influence [42].

Another important finding of the present study was the 
significantly higher proportion of E-cigarette users who had 
dry mouth and black tongue when compared to nonsmokers 
[17,43,44]. In this context, medical students and professionals 
are considered role models for the community and should be 
at the forefront of fighting dental diseases and the associated 
deleterious habits [17,45] with implementation of new 
technological method of medical examination [46,47].
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Limitation of our work is connected with performing of survey 
University Stomatological Clinic with prevalence of students 
as category who passed questionnaire, that could be turned 
from real average population data (gender distribution partly). 
Other limitation of our study is that it is a questionnaire survey, 
which means that symptoms related to the oral environment are 
based on subjective assessment. Consequently, it is impossible 
to undertake an objective evaluation. Consequently, we may 
inaccurately assess alterations in the oral environment, either 
underestimating or overestimating their significance. Moreover, 
due to the nature of this cross-sectional investigation, it is 
not feasible to establish a definitive cause-and-effect link 
between smoking and the oral environment. But obtained 
results are extremely crucial for future scientific background of 
prophylactic and therapeutically measures devoted for reducing 
pathological changes in oral cavity.
Conclusion.

Most popular tobacco products are cigarettes with a filter 
(about 54%) and electronic cigarettes, IQOS (about 40%). 
The most pronounced correlative relationship for severity of 
changes in oral cavity was revealed between with experience 
of smoking (how long) – r=0.79, intensity of smoking (r=0.75) 
and oral hygiene practices (r=0.71). It is necessary to develop 
new methods of combating the consequences of long-term use 
of tobacco products, as well as preventing the appearance of 
uncompensated changes in the mucous membrane of the oral 
cavity.
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