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Abstract

Background: Electronic cigarettes (e-cigarettes) have become significantly popular, especially among young people. E-cigarettes
are a form of tobacco use in which the smoke produced by the vaporization of nicotine is inhaled. The increase in the consumption
of these cigarettes causes many concerns about their long-term and unknown adverse effects on general and oral health. The
present study was conducted to determine the level of awareness of dentists participating in the 15th Annual Scientific Congress
of the Iranian General Dentists Association about e-cigarettes.

Methods: In this cross-sectional study, the dentists selected by convenience sampling were given a questionnaire including 14
awareness questions. After the participants completed it, the data were statistically analyzed using Pearson’s correlation coefficient
and an independent samples t-test.

Findings: A total of 347 dentists participated in the present study, and 36.9% stated that they had no familiarity with e-cigarettes.
The answers of more than half of the participants to questions regarding the relative risk of using this type of smoking as a suitable
method to quit other types of tobacco, long-term adverse effects on health, and the risk of explosion of these cigarettes were
incorrect. The average score of awareness was 7.88 +3.25 out of a total of 14, indicating an overall moderate level of knowledge.
Conclusion: The average knowledge score related to the subject under investigation was moderate, and the knowledge in some
aspects was not satisfactory.
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Introduction

In the past decade, the consumption of a new form of
tobacco, referred to as electronic cigarettes (e-cigarettes),
has become popular worldwide.! Its makers claim it
is a healthier alternative compared to the previous
forms of tobacco consumption, and its function is
based on vaporizing nicotine instead of burning it.*> The
perception of the complete safety of electronic cigarettes
has caused the prevalence of worldwide consumption to
increase among all age groups, especially among young
people.® This increase in consumption has caused many
concerns about the long-term and unknown adverse
effects of consuming these types of cigarettes on human
health.* Despite the lack of available scientific evidence
related to the adverse effects, it has been shown that the
inhalation of smoke from the evaporation of liquids in
e-cigarettes causes inflammation in the respiratory tract

and irreversible pathological changes in the lungs. Today,
there are more than 7000 types of flavors on the market
for e-cigarettes, which have very diverse compounds with
nicotine concentrations ranging from zero to 36 mg/
ml. The nicotine in an e-cigarette may be more than the
nicotine in a pack of 20 cigarettes.” As the nicotine in
e-cigarettes is extracted from the tobacco plant, the US
Food and Drug Administration (FDA) has included these
cigarettes in the category of tobacco and has emphasized
that e-cigarettes should be included in smoking cessation
programs. Different countries have adopted different
policies regarding the free sale and consumption of
e-cigarettes or their prohibition. In some countries, the
consumption of e-cigarettes is prohibited® and in Iran, the
Ministry of Health has not been willing to issue a label for
these cigarettes. Although there is no definitive evidence
of the oral and dental side effects of using electronic
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cigarettes, dentists should not ignore the possibility of oral
consequences due to the use of these cigarettes and should
record their use in the patient’s medical history.!?* Taking
into account the rising trend of e-cigarette consumption
in society, the possibility of dentists encountering
patients using these cigarettes is also increasing. As the
oral cavity is the primary site of direct exposure to the
toxic constituents of all forms of tobacco, including
e-cigarettes, these substances can potentially affect the
teeth, periodontium, and oral mucosa. Therefore, dentists
should have sufficient familiarity with this new category
of tobacco use. Because no study has been conducted in
Iran to measure the level of awareness about electronic
cigarettes, this study aimed to measure the level of
awareness among general dentists participating in the
15th Annual Scientific Congress of the Iranian General
Dentists Association.

Materials and Methods

This cross-sectional study was conducted on general
dentists participating in the 15th Annual Scientific
Congress of the Iranian General Dentists Association.
We used convenience sampling to collect the samples.
Sampling was done by a final-year dental student
presenting a questionnaire to the dentists. The collected
information remained confidential until the end of
the research, and the questionnaires were filled out
anonymously. The research tool was a researcher-made
questionnaire collected from similar studies and included
individual and awareness-level questions.>”® The first
section included demographic information such as
age, gender, and time since graduation, as well as three
yes/no questions assessing familiarity with electronic
cigarettes, personal or acquaintance use, and use among
the respondent’s patients. The second part consists of 14
questions scored on the Likert scale, including “True,”
“False,” and “Don’t know.” One point was assigned to
each correct answer, and “I don’t know” and wrong
answers scored zero points. Therefore, the awareness
score ranged between 0 and 14. Scores ranging from 0 to 4
were considered poor awareness, 5 to 9 average awareness,
and 10 and above good awareness. The content validity of
the questionnaire was confirmed by presenting it to ten
experts and incorporating their feedback into the item
revisions. Prior to the study, the questionnaire’s reliability
was evaluated among 30 general dentists. Test-retest
reliability was assessed using the intraclass correlation
coefficient (ICC), while internal consistency was measured
via Cronbach’s alpha. Both the ICC and Cronbach’s alpha
values were 0.75, demonstrating acceptable reliability and
internal consistency of the instrument. The data collected
by the operator was entered into the latest version of
SPSS software and statistically analyzed using Pearson’s
correlation coefficient (two-tailed significance), t-test,
and multivariate regression analysis. A significance level

of P=0.05 was considered for the mentioned tests. The
sample size was calculated based on previous similar
studies to calculate the target sample size using the STATA
17 program. A regression test was used with an effect size
of 0.1, a statistical power level 0f 0.8, 18 predictor variables,
and a probability level of 0.05. This profile resulted in a
total sample size of 340 people. This study was a research
project approved by the Vice-Chancellor of Research and
Technology of Kerman University of Medical Sciences,
and by the ethics committee of this university with the
number IR.RKMU.REC.1402.277.

Results

A total of 347 dentists participated in the study, 54.17%
of whom were female. The average age of the participants
was 39.34+26.11. The lowest recorded age was 24,
and the highest was 83. The average time elapsed since
the graduation of the participants in the study was
12.75+10.08 years, with a maximum-minimum interval
of 0-47 years. Of the respondents, 36.9% stated that
they were not familiar with e-cigarettes, 20.17% used
e-cigarettes, and 60.5% said that they had encountered
cases of consumption of these types of cigarettes among
their acquaintances or patients. Table 1 presents the
frequency and percentage distribution of the responses
to 14 questions measuring their knowledge about
e-cigarettes (Table 1).

As can be seen, the answers of more than half of
the participants to questions 1, 5, 10, and 14 were “I
don’t know” or wrong, and the most “I don’t know” or
wrong answers belonged to items 1 and 10. The highest
percentage of correct answers was given to questions 2,
8, and 9, and the highest percentage belonged to item 2.
The average knowledge score of the studied subjects was
7.88+3.25, the lowest score was 0, and the highest score
was 13. In Figure 1, the placement of the total score of the
participants’ awareness level is shown in three categories:
weak, average, and good. The highest proportion of
participants had an average level of awareness.

The independent samples test showed that there was
a significant relationship between the respondents’
familiarity with e-cigarettes and their level of knowledge
about them (P=0.0001). Also, there was a significant
relationship between the consumption of electronic
cigarettes by acquaintances and patients with the level of
awareness of the respondents (P=0.0001). The Pearson
correlation coefficient (two-tailed significance) showed
that there was a significant inverse relationship between
participants’ knowledge of e-cigarettes and the two items
of age (P=0.002) and the time since their graduation
(P=0.003). This means dentists with fewer years of
professional experience and those who had graduated
more recently exhibited significantly higher levels of
awareness.
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Table1. Frequency and percentage distribution of the responses of the participants in the present research

Questions

The number and percentage of "I
don't know" and wrong answers.

The number and percentage of

correct answers

1- The risk of using e-cigarettes to human health is lower than that of regular cigarettes.

2- E-cigarettes are entirely harmless to human health.

3- There is no risk of cancer from using e-cigarettes.

4- Smoking e-cigarettes may make a person inclined to use other types of tobacco in

the future.

5- Using e-cigarettes is a good way to quit other types of smoking.

6- E-cigarette smoke in closed spaces is harmful to the health of others.
7- Most e-cigarettes contain some nicotine.

8- Smoking e-cigarettes is harmful to pregnant women and fetuses.

9- Smoking e-cigarettes can lead to addiction.

10- The long-term adverse effects of e-cigarette smoking on human health have been

identified.

11- Smoking e-cigarettes can damage the teeth.
12- Smoking e-cigarettes can lead to gum disease.

13- Smoking e-cigarettes can lead to dry mouth.

14- Smoking e-cigarettes carries the risk of electric shock and battery explosion.

Number: 253 Number: 94
Percentage: 72.91% Percentage: 27.08%
Number: 65 Number: 282
Percentage: 18.7% Percentage: 81.3%
Number: 126 Number: 221
Percentage: 36.31% Percentage: 63.68%
Number: 156 Number: 191
Percentage: 44.95% Percentage: 55.04%
Number: 183 Number: 164
Percentage: 52.73% Percentage: 47.26%
Number: 156 Number: 191
Percentage: 44.95% Percentage: 55.04%
Number: 129 Number: 218
Percentage: 37.17% Percentage: 62.18%
Number: 97 Number: 250
Percentage: 27.95% Percentage: 72.04%
Number: 99 Number: 241
Percentage: 28.53% Percentage: 71.46%
Number: 259 Number: 88
Percentage:74.63% Percentage: 25.36%
Number: 147 Number:200
Percentage: 42.36% Percentage: 57.63%
Number: 133 Number: 214
Percentage: 38.32% Percentage: 61.67%
Number: 125 Number: 222
Percentage: 36.02% Percentage: 63.07%
Number: 213 Number:134

Percentage: 61.38%

Percentage: 38.61%

60

50
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20
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Figure 1. Placement of the participants’ total awareness score in three categories: weak, average, and good

Discussion

The present research was conducted to determine the
knowledge levels of Iranian dentists about e-cigarettes,
and its results showed that although the average expertise
score of dentists participating in the study was moderate,
their awareness of some aspects related to e-cigarettes was
not acceptable. The results are largely consistent with the
results of three similar studies by Almutham et al Alhajj et
al and Fang et al.*!! In the conclusion of the three studies,
it was mentioned that the knowledge level of the
participants (general, medical, and dental students) was

weak. However, no study has been done to measure the
level of awareness of dentists about e-cigarettes, and it
seems that the present study is the first of this kind. The
study conducted by Alhajj et al which used dental students
as participants, revealed that the knowledge of dental
students about e-cigarette was unsatisfactory, yet their
beliefs and attitudes were acceptable.”® However,
e-cigarettes are relatively new. The level of awareness of
the general population about them is not yet expected to
be high, but the members of the medical staft should have
an acceptable level of knowledge in this field due to their
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encounter with patients who consume e-cigarettes and
because of their duty to prevent their harmful effects.
Alsanea et al showed that medical students’ awareness
level was higher compared to students of other fields,
including dentistry.® Considering the numerous possible
adverse effects of e-cigarettes on oral health, it seems that
dental students and dentists should have as much
information in this field as medical students and doctors.
The average age of the respondents in the present study
(39 years) was higher than in other studies, which can be
attributed to the fact that similar studies have been
conducted on high school students and college students.
Researchers like Gupta et al and Sanders-Jackson et al also
believed that teenagers and young people are more prone
to using e-cigarettes, and for the same reason, in the
research conducted by them, “young age groups” have
been deliberately selected for measurement.'"* Sabbagh
et al and Doherty et al have measured the level of parents’
awareness about this topic, which is why the average age
of their subjects was naturally higher than that of the
subjects in the present study.'*"® The number of incorrect
answers for questions 1, 5, 10, and 14 of the questionnaire
used in the current research was significant, with more
than half of the respondents (up to 74%) unable to answer
the questions correctly. It is stated in question 1 that
“E-cigarettes are less dangerous to health than regular
cigarettes.” According to the available evidence, this
statement is correct. In the research conducted by Alhajj
et al on dental students, only 33.1% of the studied people
stated that the risk of e-cigarettes is lower than regular
cigarettes, which is almost similar to the results of the
present research (27.08%)."° It is expected that the
knowledge of doctors and dentists in this category should
be at a level where they can correctly answer the questions
raised by their patients and provide correct guidance in
this area. Due to the freshness of the subject, the relevant
material has not yet been included in the reference books,
and some studies have shown that the dominant source of
information on e-cigarettes, both for doctors, dentists,
and the general public, is social media, Google, etc. This
issue has negative effects on their level of awareness.!*!»!¢
In question 5, it is stated that “Using e-cigarettes is
considered a suitable way to quit other types of smoking.
While recent literature disputes this assertion, studies by
Stein et al and Tamimi et al suggest that electronic
cigarettes may serve as a smoking cessation tool.
Therefore, we need further investigation to clarify this
matter.””"® In the studies conducted by Almutham et al
and Alhajj et al 23.3 % and 31.6% of the respondents
considered e-cigarettes as a help to quit regular cigarettes,
respectively, which is lower than the findings of the
current research. However, in the study of Aghar et al
48.6% of the respondents expressed that e-cigarettes are
beneficial for quitting smoking, which is closer to the
findings of the present study (52.7%). It should be noted

that their assessment was on the general population rather
than on medical staff.>'® Question 10 of the current
research questionnaire stated “The long-term adverse
effects of e-cigarette consumption on human health have
been identified”, which, as described in detail earlier, is
not correct. This question has not been raised in similar
research and has been included in the present research
questionnaire to emphasize the fact that more time and
cohort studies are necessary for accurate knowledge of the
effects of e-cigarette abuse on public health and oral
health. Previous questionnaires that have been used so far
to measure the level of awareness have been quite
heterogeneous in terms of the number and content of the
questions; for example, Fang et al have only asked four
questions to measure the level of awareness. However, the
number of questions of Alhajj et al was almost similar to
the number of questions asked in the present research.
They asked questions such as “Do e-cigarettes have FDA
approval?” or “Is e-cigarette consumption dangerous for
the people around the user?” In the current study, these
specific items were not utilized to assess awareness levels.
However, certain items from their research—such as ‘the
health risks of e-cigarette use, ‘e-cigarettes are less
harmful than conventional cigarettes,” and ‘e-cigarettes
can effectively aid in quitting other tobacco products’—
closely aligned with the items employed in our
investigation.'®!! In this study, the reason for raising
question number 14, whose score was also not acceptable
(61%), was simply because of the recent publication of
case report articles in which the danger of explosion of
electronic cigarettes and serious physical injuries caused
by this explosion were mentioned.”** In this survey, three
questions (numbers 11 to 13) were assigned to the oral
manifestations of these cigarettes (caries, periodontal
disease, and dry mouth). The correct answer rates for
these three questions were higher than 50%. At the same
time, in the only study similar to ours, Martell et al stated
that the people who answered the questions did not have
enough knowledge in this field.?? In the field of oral health,
the evidence available is mostly related to the periodontal
effects of e-cigarette consumption, which has been
evaluated in various studies by measuring periodontal
health indicators, bleeding from the gums, or tooth loss.
In a review, Wasfi et al report that there is a significant
increase in inflammation in the gums of daily users of
e-cigarettes compared to non-users and aerosols caused
by the use of electronic cigarettes lead to an increase in
inflammation of the gums.” There is not as much evidence
regarding the exacerbation of dental caries following the
use of e-cigarettes as there is on the effect on periodontal
tissue. In some laboratory studies, it has been hypothesized
that the compounds used for viscosity and sweet flavoring
in the liquids in e-cigarettes are potentially carcinogenic.
Propylene glycol, which is one of the main components of
this liquid, creates acetic acid, lactic acid, and
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propionaldehyde in the process of evaporation, all of
which intensify the formation of cavities. Also, the
vegetable glycerin in this liquid doubles the formation of
plaque biofilm and quadruples the adhesion of bacteria to
dental surfaces.®*** We did not ask about the most
common source of information about e-cigarettes, which
can be seen as a limitation of the current research.” Future
research should account for this factor, as social media
has become a primary source of information across
numerous domains, despite its well-documented risk of
disseminating non-scientific content. Liu et al
demonstrated that Twitter content has propagated
misinformation in this field, particularly regarding
readers’ inaccurate perceptions of toxin presence in
e-cigarette vapor. This misinformation may contribute to
higher e-cigarette adoption rates, ultimately driving
increased population-level usage.?

Conclusion

The results of the present research showed that although
the average level of knowledge of dentists about electronic
cigarettes is moderate, their knowledge in some areas of
the subject is not sufficient. Considering the important
effects of these cigarettes on oral and dental health,
dentists must become more familiar with these effects.
Therefore, some suggestions to achieve this goal are: 1-
Including the discussion of electronic cigarettes and their
oral effects in the curriculum of general and specialized
dentistry courses. 2- Holding training courses on the
effects of smoking on oral health with emphasis on new
forms of smoking. 3- Conducting interventional studies
in this area and providing training (for example, using
pamphlets) to dentists, and then evaluating them to
measure the improvement of their awareness in this
field. 4- Making a standard questionnaire for measuring
dentists’ awareness of the effects of tobacco use (including
e-cigarettes) on oral health, enabling consistent cross-
study comparisons and reducing data inconsistencies.”
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