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Smoking of electronic cigarettes is a new phenomenon.
On one hand, it may constitute an opportunity to limit or
quit smoking, but on the other hand it may become an in-
troduction to traditional smoking. The most susceptible
groups are young people, and those already addicted to
nicotine.'® To date, it is impossible to assess the advan-
tages of e-smoking and the risk of undesirable effects, and
even the toxic influence on oral cavity tissues,® due to the
complexity of the phenomenon and an inadequate num-
ber of accurate clinical and laboratory studies.

Habitual smokers have the worst clinical results in
surgical, nonsurgical and regenerative periodontal treat-
ment. Among the negative influences of nicotine on the
periodontium, the following may occur: changes in the
subgingival biofilm in the direction of a quantitative and
qualitative increase of periopathogens, immunomodu-
lation of the host reaction, e.g. intensification of the de-
structive processes of the connective tissue and the bone,
and deficiency of the healing process.”” Accordingly,
nicotine is considered as the main etiological factor in
certain precancer states of the oral cavity mucosa, such as
leukoplakia or neoplasms.!%-12

An important part of prophylactic-therapeutic treat-
ment states minimizing nicotine doses. Nicotine replace-
ment therapy may include patches, tablets or chewing
gum containing nicotine. In recent years, attention is
focused on so-called electronic cigarettes (e-cigarettes)
containing nicotine.!3-1°

According to the World Health Organization, one of the
most serious health threats in the world is tobacco smok-
ing. It concerns not only general health problems (includ-
ing cardiovascular disorders or breathing system disor-
ders), but also oral cavity health (including the periodontal
and oral mucosa condition). Habitual smokers have poor
clinical results in surgical, nonsurgical, and regenerative
periodontal treatment. Among the negative influences of
nicotine on the periodontium, the following may occur:
unfavorable changes in subgingival biofilm (e.g. quantita-
tive and qualitative increase of periopathogens), immuno-
modulation of the host reaction (e.g. the intensification of
the destructive processes on the connective tissue and the
bone), and deficiency of the healing process.””

In the available literature, there is an insufficient num-
ber of studies concerning e-cigarette use among future
dentists. This paper reports an analysis of electronic ciga-
rette use among Polish dental students, particularly con-
cerning the reasons for using e-cigarettes.

Material and methods

the research was conducted among 3 medical univer-
sities of Poland: the Medical University of Gdansk, the
Medical University of Bialystok, and Jagiellonian Univer-
sity Collegium Medicum of Cracovia. The data collection
took place between May 2015 and May 2016. There were
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581 people (161 men and 420 women) enrolled into the
study. All the students examined were between 20 and 25
years old. They were asked to answer the questions in-
cluded in the survey presented below:

1. How long have you been an EC smoker? (0—6 months,
7-12 months, 1-2 years, 2—3 years, over 3 years);

2. Did you previously smoke traditional cigarettes?
(YES/NO);

3. How long did you or have you been smoking tradition-
al cigarettes? (0—6 months, 7-12 months, 1-2 years,
2-3 years, 3-5 years, 5-10 years, over 10 years);

4. Are you using EC to quit smoking? (YES/NO);

. Do you have any other reasons for using EC? (YES/NO);

6. Other reasons for using EC (traditional smoking
disturbs people nearby, it’s cheaper than traditional
smoking, can be used in public places).

The study protocol was approved by the Ethics Com-
mittee of the Medical University of Gdansk, Poland
(NKBBN/161/2014). The ethical aspects of the research
followed the World Medical Association Declaration of
Helsinki.

Statistical analysis was performed using Microsoft Of-
fice Excel 2007 and STATISTICA v. 10 (StatSoft Polska).
A 2 statistical formula with Yates’s correction for conti-
nuity was used. Results with a p-level value lower than
0.05 and 0.001 were considered statistically significant.

o2

Results

The exact numbers and percentage of smokers and non-
smokers are presented in Table 1. A total number of 420
women and 161 men completed the survey form. In the
examined group, there were 100 smokers (17.21%), of
which 62 were women and 38 were men (62 and 38%, re-
spectively). Among the smokers, 39 people (6.71% of the
whole examined population) were smoking traditional
cigarettes, 10 students (1.72%) were smoking e-cigarettes,
and 51 people (8.38%) were smoking both traditional and
electronic cigarettes. In comparison to men, women were
smoking both traditional and e-cigarettes more frequent-
ly; this result was statistically significant (p < 0.05).

The quantity and percentage of electronic cigarette us-
ers in terms of time when smoking started are presented
in Table 2. Among the 39 e-cigarette smokers, there were
26 women and 13 men. The most common time frame
when they had begun to use electronic cigarettes was
within less than 6 months. What is more, the majority in
this group (respondents who had started smoking within
the last 6 months) were women, and it was statistically
significant (p < 0.05).

Table 3 presents the causes of electronic cigarette
smoking. For 28 students (45.9%), e-smoking was associ-
ated with a trend. Next, 18 people (35.29%) believed that
electronic cigarettes would help them quit smoking. The
other, rarely-mentioned reasons for using e-cigarettes
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Table 1. Characteristics of study group

Females No (%) Males No (%) All No (%)

Number and percentage of:

Non-smokers 358%(85.24) 123" (76.4) 481 (82.79)
Smokers traditional cigarettes only 26 (6.19) 13 (8.07) 39 (6.71)
Smokers electronic cigarettes only 6(1.43) 4(2.48) 10(1.72)
Smokers traditional and e-cigarettes 30¢(7.14) 2149(13.04) 51(8.78)
Total 420 (72.29) 161 (27.71) 581 (100)

p < 0.05 for a-b, c-d.

were: traditional cigarettes’ disturbance to the commu-
nity, lower costs (than traditional cigarettes) and being
allowed to use them in public places. Compared to men,
women more frequently indicated the trend as the main
reason for using e-cigarettes; and it was statistically sig-
nificant (p < 0.05).

Discussion

The findings presented show that the main reason for
e-cigarette smoking is the rising trend. What is more, the
plurality of dental students became e-smokers less than
6 months before the survey took place. The study reflects
the findings of Callahan-Lyon,? which showed an increase
in e-cigarette smoking among not only young adults, but
also among children. To date, there is an increasing num-
ber of publications concerning the influence of electronic
cigarettes on the human body, as well as literature com-
paring traditional and electronic smoking. What is more,
Farsalinos et al.'” showed that cinnamon-flavored liquids
have a cytotoxic influence on myoblasts isolated from

rats’ hearts. Furthermore, Yu et al.'® presented findings of
changes in the DNA which resulted from e-cigarette aero-
sol, which were similar to those caused by tobacco smoke.

The effectiveness of nicotine distribution from e-ciga-
rettes seems to be an important factor as well. Research
conducted by Eissenberg,* as well as the findings of Van-
sickel et al.?% showed that e-smoking results in a lower
nicotine concentration in the blood circulation system,
in comparison to traditional smoking. Interesting results
have also been presented by Goniewicz et al.??? Their
studies focused on the nicotine concentration in aerosols,
as well as on the quantity of nicotine being delivered to
the human body while smoking a single traditional ciga-
rette with a determined nicotine amount.

Due to the fact that e-cigarette smoking is a modern is-
sue, the long-term effects are hard to predict. Research
concerned with the long-term influence of e-smoking on
pulmonary tissues should be conducted. However, there
are reports on changes in the blood,”® and on subjective
symptoms.?>?* Furthermore, studies focused on the ef-
fects of passive inhaling of e-cigarette aerosols are strong-
ly recommended. The accessible findings are ambiguous.

Table 2. Number and percentage of electronic cigarettes smokers in terms of time

Number and percentage of students smoked e-cigarettes for: Females No (%) Males No (%) All No (%)
0-6 months 26° (69.44) 13°(56.00) 39 (63.93)
7-12 months 2 (5.56) 4(16.00) 6(9.84)
1-2 years 4(11.11) 4(16.00) 8(13.11)
2-3 years 2 (5.56) 1(4.00) 3(4.92)
3-5years 3(8.33) 2 (8.00) 5(8.20)

p < 0.05 for a-b.

Table 3. Reasons for using e-cigarettes

The main reasons for using e-cigarettes: Females No (%) Males No (%) All No (%)

Trend 19a (52.78) 9b (36.00) 28 (45.90)
Traditional cigarettes disturb' 5(13.89) 2 (8.00) 7(11.48)
Costs (is cheaper)? 2 (5.56) 0 (0.00) 2(3.28)
Is permitted in public places? 3(8.33) 5(20.00) 8(13.1)
182 1(2.78) 3(12.00) 4(6.56)
1&3 0 (0.00) 2(8.00) 2(3.28)
283 1(2.78) 0(0.00) 1(1.64)
1&28&3 5(13.89) 4(16.00) 9(14.5)
As help with quitting (traditional and e-cigarettes): 11 (36.67) 7 (33.33) 18 (35.29)

p < 0.05 for a-b.
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Fluoris et al. indicate that nicotine from traditional ciga-
rettes has a comparable influence on passive smokers and
the nicotine from e-cigarettes.?> Contrarily, Czoguli et al.
reported lower nicotine concentrations in the air when
using e-cigarettes, compared to traditional ones.?

To date, e-cigarette use by teenagers, and even children,
is amajor concern. A survey conducted by Goniewicz et al.
among Polish teenagers between 15 and 19 years old pre-
sented a successive increase in the prevalence of e-smok-
ing.*?” The presented study mirrors these findings. More-
over, our research was conducted on a group of dental
students, which makes the result even more alarming,
as future medical doctors should be aware of the nega-
tive influence of nicotine on general health, as well as on
the condition of the oral cavity. On this subject, very in-
teresting research about the scale of nicotine use among
Polish dentists was presented by Konopka et al.® Their
research showed that the prevalence of addiction to nico-
tine among dentist was 10% lower compared to the gen-
eral population, but in relation to other foreign studies, it
was an average level.

Furthermore, to date there are no epidemiologic cohort
studies on the long-term effects caused by e-cigarettes on
the oral cavity tissues or general health condition, as well as
comparing them with those caused by traditional cigarettes.

Considering the proven negative effects of nicotine on
oral cavity tissues, as well as the inadequacy of evidence
of an inoffensive influence of e-cigarettes, the dentists
should focus on so-called minimal antinicotine interven-
tion, with an allowance for using e-cigarettes as a short-
term alternative when quitting smoking.

The main reason for taking up electronic cigarettes was
the increasing trend. The majority of e-cigarette smokers
had been using them for less than 6 months. More than
1 in 3 smokers started using electronic cigarettes with the
hope that it would help them quit smoking.
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