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E-cigarette use and knowledge of
its effect on oral health among
health sciences students in
Trinidad and Tobago

Cherisse Z. Beard, Anil J. Ragbir, Tia L. Rice, Makiba M. Thomas
and Rahul S. Naidu®

The School of Dentistry, Faculty of Medical Sciences, The University of the West Indies, St. Augustine,
Trinidad and Tobago

Background: Electronic cigarette (e-cigarette) use has become more common
among younger age groups around the world. Health concerns, including oral
health effects have been reported.

Objective: This research aimed to assess prevalence of e-cigarette use and
knowledge of oral health effects among young university students in Trinidad
and Tobago and implications for oral health promotion.

Methods: A sample of 193 students, >18 years old, consisting of health sciences
students from the Faculty of Medical Sciences, the University of the West Indies.
Participants completed an online self-administered questionnaire including
demographics, e-cigarette use habits and effect on oral health.

Results: The majority were female participation (75.1%). Age range of participants
was 19 to 25-years-old, mean age 22 years old. 15% of participants currently
used e-cigarettes. Most participants believed that e-cigarette use affects
health (97.9%), is possibly addictive (91.2%), delivers nicotine (87%) and
contains chemicals (87.6%). 51.3% believed that e-cigarette use, related to
tooth decay and 58.5% gum disease. 44% of participants were not familiar
with research on e-cigarette use and its effects on oral health. Most
participants thought the information on e-cigarettes was important (78.3%)
and (71.5%) would speak to a dentist about its effects on oral health. 76% of
participants indicated willingness to quit e-cigarette use if adverse oral health
effects were understood.

Conclusion: Among this sample of health sciences students, e-cigarette use was
low. There was limited knowledge of its effects on oral health. Adverse effects of
e-cigarette use on oral health should be included in oral health
promotion initiatives.
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Introduction

Electronic cigarette (e-cigarette) use has become a popular trend and marketed as a
safer alternative for nicotine delivery compared to traditional tobacco smoking since its
inception almost twenty years ago (1). These products are also known as vapes, vape
pens, e-cigars, electronic hookahs and pod systems, can be categorized as Electronic
Nicotine Delivery Systems and Electronic Non-Nicotine Delivery Systems (ENDS and
ENNDS) depending on if they contain nicotine or not along with other components
such as chemical additives and flavourings which, when heated produce aerosols that
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are inhaled (2, 3). The enticing flavours, sleek design and the
perception that it is less harmful than conventional tobacco
products have attracted much of the younger population
worldwide (2-4). However, there is emerging evidence that
highlights the potential negative health effects these e-cigarettes
pose, including oral health effects (3). Initially e-cigarettes have
been used to help tobacco smokers gradually quit smoking as
they were marketed as a healthier alternative and for this reason
they gained popularity (5-7). Exposure to components of e-
cigarettes may have health effects (1, 8). Research has shown a
link between e-cigarette use and e-cigarette or vaping product
use-related-associated lung injury (EVALI), a form of acute lung
injury (9, 10).

Research has found negative effects on oral health caused by e-
cigarettes. These included increased risk of periodontal disease,
tooth and bone loss, and hard and soft tissue lesions in the oral
cavity (1, 3). The most common effects reported by the World
Dental Federation (FDI), were mouth and throat irritation and
periodontal damage (11). Survey data from the US showed that
e-cigarette use is prevalent among the young age-groups
particularly those in middle and high school (12). Other
countries in Europe, Asia and Africa have reported its prevalence
and proposed legislation on its use and sale to persons under
18-years old (13). In the Caribbean region the available on the
prevalence of e-cigarette use suggests an increase in younger age
group (14,
Caribbean, Trinidad and Tobago had the highest prevalence of e-

). According to survey data on youths in the

cigarette use in students (13-15 years) was 17.2% with the
second and third highest being 11.7% and 11% in Jamaica and
St. Lucia respectively. Other islands reported lower percentages
(14). In Trinidad and Tobago efforts to control e-cigarette use
especially among the young people included the Cancer Society’s
Anti-smoking/Anti-vaping campaign which sought to create
awareness about the dangers of e-cigarette use and smoking (16).
The aim of this research was to assess the prevalence of e-
cigarette use and the attitudes toward and knowledge of its oral
health effects among young adults in Trinidad and Tobago and
implications for oral health promotion.

Study design and sample selection

A cross-sectional survey was conducted among a convenience
sample of undergraduate students of the. Faculty of Medical
Sciences (FMS) at the University of the West Indies (UWI) in
Trinidad and Tobago enrolled in Medicine, Dentistry, Veterinary
Studies, Pharmacy, Optometry and Nursing during the academic
year 2023-2024. Based on a student population for the 2023/2024
academic year of 1300 students, a confidence interval and 5%
margin of error, the estimated sample size was 295 participants.
Inclusion criteria were students enrolled in The UWI, Faculty of
Medical Sciences during the period August 2023 to August 2024.
Students enrolled in other faculties at the university, and those
who were less than 18-years-old were excluded.
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Data collection

Data were collected using a self-administered, anonymous

online questionnaire, adapted from an instrument used
previously among dental students in the USA (7). Before data
collection was undertaken, this questionnaire was piloted among
a sample of 20 health sciences students and found to have
acceptable face validity.

A link for the questionnaire was disseminated via a social
media platform to all students in the included programs, via
class representatives. The questionnaire contained thirty-three
questions items

attitudes to vaping and its effects on health and oral health.

including e-cigarette use, knowledge and
Question responses employed 5-point Likert scales: “strongly
agree” =5, “agree” =4, “neither or disagree” =3, “disagree” =2,
and “strongly disagree” = 1. (These included items on Knowledge:
Attitudes:
“extremely important”=5 to “not important”=1, and Oral

«

“extremely familiar”=5 to “not familiar’ =1,

health rating: “excellent” =5 to “very poor” = 1).

Data analysis

Data processing and analyses were conducted using IBM©
SPSS©  Statistics Macintosh,
descriptive statistics.

Version 27 for to provide

Ethical considerations

Ethical approval was obtained from The UWI Campus
Research Ethics Committee. Informed consent was gained from
Data
confidentiality and data security measures.

individual participants. collection protocols included

You may insert up to 5 heading levels into your manuscript as
can be seen in “Styles” tab of this template. These formatting styles
are meant as a guide, as long as the heading levels are clear,

Frontiers style will be applied during typesetting.

Demographics and prevalence of e-
cigarette use

193 students from the estimated sample size of 295, participated
in the survey. Following three rounds of survey link invitation
reminders, this represented a 65% response rate ( ).

The age range of participants was 19-25 years and mean age of
22 years. The majority of participants were female (75.1%) and
most were from the programmes of medicine (42%), and
dentistry (23.3%). Fifteen per cent of participants reported
current use of e-cigarettes. The most popular device used were
disposable pens (44.80%).

Participants were asked when they first began to vape and most
reported “one year ago” (58.1%), followed by “more than five years
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Medical Faculty
Student
Population

N =1300

Sample size calculation

Estimated
sample size

n=295

nvitation to online survey
(3 invitations)
Final Sample

on-response 102
n=193

FIGURE 1
Sample size and response to the survey.

ago” (29%). The three main reasons participants started vaping
were “influence of friends”, “attractive flavours” and “stress”
(65%-80%), followed by those who believed that it was less
harmful than smoking (37.5%). The majority of those who
reported vaping stated they acquired them from specialty stores
(81%). Followed by friends (25%).

Knowledge and attitudes to vaping and oral
health

Most participants agreed with the statements: vaping may be
addictive, delivers nicotine, delivers no chemicals and can affect
your health (Table 1).

When asked about effects of vaping on oral health, over half of
participants reported that vaping is related to tooth decay (51.3%)
and gum disease (58.5%).

When asked to rate their familiarity with the chemicals
(Table 2),
respondents were slightly familiar (39.9%) while (25.4%) were

contained in vaping devices the majority of
moderately familiar and only (2.1%) were extremely familiar.
Majority of participants stated that they were not at all familiar
with research on vaping on oral health (44%) with some slightly
familiar (33.2%) and the remainder being moderately or not at
all familiar. In addition, (45.6%) were not at all familiar with the
effect flavoured vaping products have on the health of their
mouth (Table 2).
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TABLE 1 Knowledge of e-cigarettes and health effects.

Statement Frequency Percent
Vaping is addictive

Yes 176 91.20%
No 4 2.10%
Unsure 13 6.70%
Vaping delivers nicotine

True 168 87.00%
False 6 3.10%
Unsure 19 9.80%
Vaping delivers no chemicals

True 4 2.10%
False 169 87.60%
Unsure 20 10.40%
Vaping affects health

True 189 97.90%
False 0 0.00%
Unsure 4 2.10%
Vaping is related to tooth decay

True 99 51.30%
False 7 3.60%
Unsure 87 45.10%
Vaping is related to gum disease

True 113 58.50%
False 7 3.60%
Unsure 73 37.80%
TABLE 2 Knowledge on contents of e-cigarettes.

Statement Frequency Percent
Familiarity with chemical contents.

Not familiar 47 24.40%
Slightly familiar 77 39.90%
Moderately familiar 49 25.40%
Very familiar 16 8.30%
Extremely familiar 4 2.10%
Familiarity with research on oral health effects

Not familiar 85 44.00%
Slightly familiar 64 33.20%
Moderately familiar 35 18.10%
Very familiar 8 4.10%
Extremely familiar 1 0.50%
Familiarity with effect of flavoured vaping products

Not familiar 88 45.60%
Slightly familiar 56 29.00%
Moderately familiar 35 18.10%
Very familiar 10 5.20%
Extremely familiar 4 2.10%

Associations between demographic and
knowledge variables and current e-
cigarette use

An independent sample t-test showed no significant difference

in mean age between current users of e-cigarettes and non-users,
p=0.661. Chi-square analyses revealed a significant association
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between gender and current vaping status, with female students
more likely to report having used e-cigarettes than male
p=0.003. There were no significant association found between
academic programmes and vaping, p=0.360. Participants with
low familiarity on effects of vaping on oral health were more
likely to use e-cigarettes p = 0.030.

Advice and education on e-cigarettes and
oral health

The majority of participants stated that the value of oral health,
learning about the connection between vaping and oral health
and the importance of speaking to a dentist about vaping on oral
health is extremely important (66.80%, 37.30% and 37.80%
respectively) (Table 3).

However, 93.2% of those who reported vaping had never
consulted their dentist about the effects of vaping on oral health.

Most participants stated that they visit the dentist at least once
per year (31.1%), followed by every 2-5 years (26.9%) with only
10% stating they never visit the dentist.

The most recent dental visits were for a routine examination
(59.1%). Eight five per cent brushed their teeth at least 2 times
per day.

Most participants rated their oral health as good (52.8%),
followed by fair (30.6%) and excellent (13%) (Table 4). Over a
third of participants believed that vaping has a moderate effect
on oral health (34.70%) (Table 4) and would be willing to speak
to an oral health professional on its negative impact on the
health of the mouth (44%). Also, participants stated that they
would be willing to cut down (51.30%) if they knew that vaping
was harmful to one’s oral health (Table 4).

The majority of participants stated they would be happy to
receive information on the health effects of vaping mainly

TABLE 3 Impact on oral health of e-cigarettes.

 statement

Value of personal oral health

Not important 2 1.00%
Slightly important 1 0.50%
Moderately important 9 4.70%
Very important 52 26.90%
Extremely important 129 66.80%
Importance of Education on vaping and oral health

Not important 6 3.10%
Slightly important 14 7.30%
Moderately important 36 18.70%
Very important 65 33.70%
Extremely important 72 37.30%

Importance of speaking with a dentist on effect of vaping on oral
health

Not important 9 4.70%
Slightly important 16 8.30%
Moderately important 33 17.10%
Very important 62 32.10%
Extremely important 73 37.80%
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TABLE 4 Vaping and self-rated oral health.

 statement

Willingness to cut down on vaping if believed harmful to oral
health

Strongly disagree 3.60%
Disagree 4 2.10%
Neither agree nor disagree 33 17.10%
Agree 50 25.90%
Strongly agree 99 51.30%
Belief that vaping impacts the health of your mouth

Minor effect 13 6.70%
Slight effect 17 8.80%
Moderate effect 67 34.70%
Strong effect 60 31.10%
Major effect 36 18.70%
Overall health of your mouth

Very poor 2 1.00%
Poor 5 2.60%
Fair 59 30.00%
Good 102 52.80%
Excellent 25 13.00%

through oral health professionals (85%), followed by a healthcare
provider (71%) or through internet/social media (69.40%).

Discussion

The prevalence of e-cigarette use in this sample of university
students was similar to data from school age students in the
Caribbean (14), lower than previous data for young adults in
Trinidad (1).and internationally, lower than university students
in Malaysia (17) Ireland (18), China (19), US (20) Palestine (21)
but higher than New Zealand (22).

Among participants who reported using e-cigarettes, they
attributed their use due to ease of availability among other
factors. Disposable pens were seen as the most popular type of e-
cigarette, which is similar to the literature (13). This indicates
that those who vaped prefer convenient and easily accessible
means of delivery. Among this sample the main reasons for
starting to vape were stress, influence from friends, attractive
flavours and a belief it was healthier than smoking. Although
research has shown vaping most often starts in high school
participants in this study who used e-cigarettes, stated that they
began using vapes one year ago. This may indicate starting
vaping around the early phase of university life, possibly due to
additional stress and increased workload.

The majority of participants agreed that vaping may be
addictive, delivers nicotine or chemicals and can affect health.
This suggests these health science students were generally aware
of the possible risks of e-cigarette use.

Inferential statistics revealed significant gender differences in e-
cigarette use, with more females having reported current use. This
contrasts with some global and regional studies that report higher
prevalence among males (12, 14). It is important to note that
participants were predominantly female, therefore the observed
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gender association may reflect the sample rather than a true
behavioral trend.

Regarding oral health, most participants agreed that it was
important and reported having good oral health and oral hygiene
habits, including regularly visiting the dentist. With respect to
vaping effects on oral health, the responses were not as clear,
showing general unfamiliarity on the issue. The majority of
participants would cut down or quit vaping if it is known to
affect oral health. Similar to research in the US (8), speaking to a
dental professional about risks of vaping for oral health was seen
as very important by most participants which indicates an
interest in acquiring more information on the issue. This also
supports the view that with the increasing popularity of e-
cigarettes, the importance of oral health promotion and advice in
the clinical setting has become more critical (23).

Improving knowledge among health science students on these
issues could be addressed incorporating training on smoking
cessation and vaping in their undergraduate progammes. These
interventions could include online

educational seminars,

interactive  modules, case-based learning and practical

assessments such as objectives structured clinical exams (OSCE).

Limitations

The use of a convenience sample from a single institution and
response rate may limit the generalizability of the findings of this
research to other Caribbean populations or health sciences
students globally. Including health sciences training institutions
from across the region in a large sample frame and employing
random sampling, could provide further insights.

Conclusion

Among this sample of health sciences students, e-cigarette use
was low, however there was limited knowledge of its effects on oral
health. Adverse effects of e-cigarette use on oral health should be
included in health promotion initiatives aimed at reducing or
preventing vaping among younger adults.
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