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Abstract

Background: Vaping (e-cigarette use) is a significant emerging human health risk with health professionals playing a
key role in educating the population and advising on strategies to help patients to quit. Dental health professionals
are particularly well positioned given the link between vaping and poor systemic and dental health, with interventions
shown to lead to successful cessation. Objectives: This study aims to provide a snapshot of dental students’
perceptions and knowledge of vaping, the extent of training received, and their level of confidence in providing
vaping cessation advice with a view to assessing the preparedness of graduates in this area upon entering the
workforce. Methods: An anonymous online questionnaire was administered in 2021 to dentistry students enrolled
in New Zealand’s only dentistry school. A total of 198 responses were received from across the four years of study.
Results: Results of the study suggest that students are generally dissatisfied with the vaping training provided in
the curriculum and feel unprepared to engage with patients. Conclusion: Re-orienting the curriculum to include
effective vaping education would provide students with the confidence and knowledge to be able to engage in
evidence-based discussions with patients about vaping and the associated risks with respect to oral health.

Introduction

Vapes, also known as e-cigarettes, are an electronic delivery
system that creates an aerosol often containing nicotine
and flavoured liquids, which the user inhales (Lindson
et al., 2025). Recent studies have demonstrated that
e-cigarettes pose health risks, with researchers identifying
harmful effects on the respiratory, cardiovascular, and
neurological systems (Benowitz & Burbank, 2026; Hamann
et al., 2023). The popularity of vaping has been driven, at
least in part, by the perception that it is less harmful to
human health than conventional cigarettes (Sapru et al.,
2020). Although vaping is generally considered less harmful
than combustible tobacco, smoking is uniquely toxic, and
being lower risk than smoking does not equate to safety
or an absence of health risk. In New Zealand, vaping is
promoted as a “reduced harm” alternative to traditional
cigarettes (Ministry of Health, 2017) and is endorsed
as a smoking cessation strategy (Te Whatu Ora, 2024).
The uptake of vaping has been rapid, with the adult
daily vaping prevalence increasing steadily from 3.5% in
2019/20 to 11.7% in 2024/25, equating to an estimated
509,000 daily vapers in 2024/25 (Ministry of Health, 2025).
Vaping uptake, particularly among adolescents, driven
in part by flavoured products and targeted marketing,
rose especially sharply in the early years following its
introduction (McGlinchy et al., 2025). Dedicated vaping
legislation was not enacted until November 2020 (Ministry
of Health, n.d.), by which time vaping had already become
widespread across New Zealand. More recently, Action for
Smokefree 2025 (2025) identified statistically significant
reductions in daily and regular vaping among New Zealand

adolescents aged 14-15 years, with prevalence decreasing
to 7.1% and 11.2%, respectively, in line with recent trends.

As vape products are relatively new on the market, the
extent of the long-term health effects associated with their
use have yet to be assessed. However, growing evidence
suggests that vaping is associated with increased heart
rate, elevated mean arterial pressure, oxidative stress,
respiratory epithelial alterations, and increased airflow
resistance (Izquierdo-Condoy et al., 2024; Yayan et al., 2024).
Although research has not demonstrated a definitive
association between vaping and an increased risk of
lung cancer or other malignancies, a substantial body of
evidence from biomarker analyses, in vitro and animal studies
indicates that exposure to e-cigarette aerosols can induce
oxidative stress, cellular apoptosis, DNA damage, genotoxic
effects, and tumour growth. These biological effects may
contribute to an increased risk of cancer development
or progression (Kundu et al., 2025). Nicotine, commonly
found in vaping liquids, has harmful neurocognitive effects,
particularly on adolescents, impairing memory, attention,
reward processing, and learning. Furthermore, the use of
vapes can deliver nicotine levels comparable to conventional
cigarettes, making them equally capable of leading to a
nicotine addiction (Siqueira et al., 2017).

In the dental setting specifically, although limited,
emerging evidence suggests that the use of vapes impacts
negatively on oral health. Specifically, complaints about mouth
and throat conditions, including oral and throat dryness,
irritation, pain/discomfort and cough, have been found to
be more common amongst those who vape compared to
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those who do not (Yang et al., 2020). Moreover, several
studies have demonstrated an increased risk of periodontal
disease amongst those who vape compared to those who
don’t or those who are occasional users (Charde et al.,
2024). It is hypothesised that vaping could contribute to the
onset and worsening of periodontal disease by modifying
the body’s immune response, leading to the production of
inflammatory cytokines and changes in the oral microbial
community. Clinical research indicates that individuals who
use e-cigarettes tend to have poorer outcomes following
periodontal treatment compared to non-smokers/vapers
(Charde et al., 2024). Al-Aali et al. (2018) reported that
those who used vapes exhibited increased rates of plaque
development, deeper probing depths, greater bone loss,
increased localised inflammatory markers, and an elevated
volume of sulcular fluid. Ismail et al. (2019) followed a group
of vape users over six months and observed significant
declines in their periodontal health. The use of vapes has
also been linked to tooth decay. Those who use vapes are
at greater risk of developing caries (lacob et al., 2024; Irusa
et al., 2022) and are more likely to have untreated caries
compared to those who have never used vapes (Vemulapalli
et al., 2021). Ismail et al. (2019) also reported an increase
in caries prevalence with the use of vapes over a period,
as short as six months. Kim et al. (2018) found that the
viscosity of e-liquids combined with its sweet flavours have
similar physio-chemical characteristics as high-sucrose
products, gelatinous lollies and acidic drinks — which may
increase the cariogenic potential of vaping. Furthermore,
they found that the aerosols produced led to a fourfold
increase in the rate of microbial attachment to enamel, and
promoted cariogenic bacteria, S. mutans, proliferation in
the oral environment. Thus, the use of vapes is associated
with widespread deterioration in oral health.

Well-designed tobacco cessation interventions in
dental practices have been shown to lead to successful
cessation of combustible tobacco use (Carr & Ebbert,
2012). However, evidence relating specifically to vaping
cessation in dental practice is limited. Nonetheless, dental
professionals are well placed to deliver preventive vaping
counselling due to their ongoing, longitudinal relationships
with patients, enabling tailored advice that may support
improved cessation outcomes.

Accordingly, research highlights that there is an urgent
need for the development and integration of vaping-specific
resources, clinical guidance, and training for oral health
practitioners to support consistent, evidence-based patient
counselling (Jongenelis et al., 2025). There is therefore an
urgent need to ensure that dental students, before entering
the health workforce, are adequately equipped with the
knowledge and tools needed to be able to provide patients
with the necessary information about interventions for
successful cessation. To achieve this, the appropriate training
needs to be incorporated into the university curriculum.

Current literature is sparse with respect to dentistry
students and their level of preparedness for discussions
with patients about vaping. Salz et al. (2024) reported poor
record keeping and limited engagement with patients by
students at the University of Otago Faculty of Dentistry.
The study also reported that dental students had limited

knowledge about vaping and providing appropriate cessation
advice. Similarly, Natto (2020) estimated that 94.8% of
students in their fourth to sixth year of study at King
Abdulaziz University in Saudi Arabia did not feel confident
that they had received sufficient education about the risk
of vaping. In another study consisting of a multinational
survey across 20 dentistry schools in 11 countries, nearly
half (48.1%) of participants reported they felt confident
to discuss the harmful effects of vaping with patients,
although it was noted the surveyed students generally had
poor knowledge about the risks of vaping when probed
(Alhajj et al., 2022).

Given the high rate of use of vapes in New Zealand
and the risk it presents to oral health, a gap exists in the
understanding of the extent to which current dentistry
students feel prepared to facilitate discussions about
vaping cessation and the risk of vaping with patients, and
the adequacy of the skills and knowledge acquired during
training. This paper aims to address this gap.

Methods

Participants in the study were dental students enrolled in
their second to fifth year of study in the undergraduate
dentistry programme in 2021 in the Faculty of Dentistry
at the University of Otago, New Zealand. The survey was
sent out to 340 students (n=340), and 198 responses were
received (response rate 58%). There were no financial
incentives provided to participants in this study.

The survey tool consisted of an online questionnaire
adapted from that developed by Natto (2020) and
comprised three separate sections: knowledge of vaping
and associated health risks, attitudes towards vaping,
and formal education received. In addition, demographic
information, including ethnicity, gender, and year of study,
was collected to help identify patterns or trends across
different population groups. The year of study was specifically
included to assess whether the level of understanding and
confidence correlated with the participants’ stage of training.
The questions were primarily formatted as yes/no and
five-point Likert scale items, and the questionnaire was
designed to be completed in under five minutes. No open-
ended questions were included.

The questionnaire was distributed via the class
Facebook page and Messenger group chats, to which all
students had access or the opportunity to gain access.
These platforms are routinely used for cohort-wide
communication, and all students are typically added to the
relevant class pages. The survey was administered using
the Qualtrics™ platform. The survey was deployed over a
four-week period between mid-July 2021 and mid-August
2021 (just past halfway through the academic year). Each
participant provided informed consent at the beginning of
the survey with completion of the survey considered consent
after the provision of relevant participation information.
Incomplete survey responses were excluded from the
analysis. The Human Ethics Committee of the University
of Otago granted ethical approval (D21/49).

The recorded responses were downloaded from Qualtrics
into SPSS. Data analysis consisted of ANOVA and chi
squared tests. For analysis, Likert scale responses were



Table 1. Basic demographic characteristics of the study
participants.

n %
Academic year
BDS2 7 38.9%
BDS3 19 9.6%
BDS4 38 19.2%
BDS5 64 32.3%
Gender Female 128 65.0%
Male 65 33.0%
Nonbinary 3 1.5%
Prefer not to say 1 0.5%

collapsed into broader categories, with “strongly agree”
and “agree” combined as agree, and “strongly disagree”
and “disagree” combined as disagree, while the neutral
category (“neither agree nor disagree”) was retained.

Results

Table 1 presents the demographic information of the study
participants. In total, 198 responses were received out of
a possible 340 (58%) across all four years of the Bachelor
of Dental Surgery (BDS) training programme (following a
general health sciences year), known as BDS2 to BDS5.
The total number of responses by year was BDS2 (77),
BDS3 (19), BDS4 (38), and BDS5 (64). Female respondents
(n=128) outnumbered males (n=65). Of the study participants,
51.1% indicated having tried vaping at some point in their
lives. Students who reported vaping at least once per
month (26.8%) were classified as current vapers, with 9.8%
of respondents reporting daily vaping. Students who had
never used a vape (49%) were categorised as ‘never-used’.
Of the study participants, 61% indicated having immediate
family members and/or close friends that currently vape,
indicating that most dental students have either first/or
second hand experience with vaping.

Knowledge/attitudes
Research shows that smoking conventional cigarettes
is more carcinogenic than vaping (Stephens, 2018), and
that vape liquid contains the addictive substance nicotine
(Shehata et al., 2023). Among participants, only half (54.0%)
knew that conventional cigarettes are more carcinogenic
than vaping, while 23.9% were unsure. In total, 65% of the
participants knew that vape liquids contained carcinogenic
substances, while 59.8% believed that vaping may cause
oral cancer. One in ten students (9.5%) incorrectly believed
that e-liquids do not contain addictive substances.
Vaping has been shown to lead to a dry mouth/throat,
periodontal disease, and dental caries (Yang et al., 2020).
Vaping may also contribute to an increased risk of cancer
development or progression (Kundu et al., 2025). Of the
study participants, 73.0% believed that vapes might cause
dry mouth/throat, 69.7% believed that vaping might cause
periodontal disease, 59.8% believed that vaping might
cause oral cancer, and 49.4% believed that vaping could
lead to dental caries. These results indicate that many
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dental students lack awareness of certain general and
oral health risks associated with vaping.

Education
In total, 96% of the students believed that dentists should
be prepared to treat patients that use vapes, and 97.2%
believed that understanding the effects of vape use is
important for future health care professionals. Only 17%
of participants reported receiving education about vaping
at the Faculty of Dentistry. 10.3% of participants were
satisfied with their knowledge of vaping for the purpose
of educating patients, and only 20% were confident about
their ability to discuss the topic of vaping with their patients.
Moreover, 77.7% of all participants were dissatisfied with
their knowledge of vaping with only 9.14% of participants
indicated being confident in their ability to consult a patient
about vaping cessation. Thus, the level of preparation in
this area was perceived as being low across the cohort.
A significant difference (p = 0.023) was found in terms
of the perception about how much education had been
received between years in the programme (from BDS2 to
BDS5), with post-ANOVA analysis indicating a linear trend
with increasing level of education levels from BDS2-BDS5.
However, no difference was found between cohorts with
respect to their confidence in consulting a patient about
vaping cessation (p = 0.864), nor with the level of satisfaction
with their level of knowledge regarding vaping (p = 0.425).

Discussion

This survey examined the knowledge, beliefs, attitudes,
education, and practices related to vape use among
dental students at the University of Otago in New Zealand.
Overall, dental students appear aware of the potential harms
of vaping, yet about half have engaged in the practice.
Students considered that their level of knowledge and their
confidence in discussing vaping cessation with patients
was insufficient.

Knowledge/attitude

Half of participants had tried vaping, higher than rates
reported at King Abdulaziz University (43.2%), University
of Minnesota (14.7%), and Sindh Medical School (6.2%),
(Natto 2020; Hinderaker et al., 2018; Igbal et al., 2018).
Regional regulations, cultural attitudes, public health
policies, product accessibility, and peer influence may
explain differences in vaping prevalence. The high
prevalence of e-cigarette use at the University of Otago
may reflect greater social acceptance, marketing influence,
or differences in nicotine control policies within New Zealand.
Additionally, it is possible that peer influence and stress
factors associated with dental education contribute to the
increased usage among students. The higher prevalence
observed in this study may also reflect the increased
global accessibility and popularity of vaping products by
2021 when the survey was conducted, compared to earlier
studies from 2018.

Nearly two thirds of participants believed vaping may
cause oral cancer or recognised carcinogenic substances
in e-liquids. Although current research is insufficient to
establish a causal link between vaping and oral cancer,
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evidence suggests that e-cigarettes may pose a potential
risk for oral cancer, as they contain or produce carcinogenic
components, including metals (cadmium, chromium,
etc.), carbonyls (acrolein), propylene oxide, and flavouring
additives, and can induce harmful changes in oral cells
(Grana et al., 2014; Raj et al., 2020).

Despite awareness of carcinogenic and addictive
substances in e-liquids, nearly half of dental students
have experimented with vaping, with approximately 10%
using vapes daily. This high prevalence of vaping, even
among future healthcare professionals who are aware of
the associated health risks, raises concerns about the
effectiveness of current educational strategies. The results
highlight a possible disconnect between knowledge of
e-cigarette risks and actual vaping behaviour among
dental students.

Around two thirds of participants identified vaping’s
impact on dry mouth/throat, periodontal disease, and
oral cancer; fewer than half identified increased risk of
dental caries. Despite the high degree of relevance to their
profession, many students remain misinformed or unsure
about the effects on oral health associated with vaping.

Education

Most students reported dissatisfaction with their vaping
knowledge and felt unprepared to educate patients.
Notably, the survey results suggest that students who have
tried vaping share the same lack of confidence as their peers
who have not. This contrasts with findings from a study
conducted among dentistry students in Saudi Arabia where
experience with vaping was associated with an increase in
confidence (Natto, 2020). The reason for this discrepancy
remains unclear and warrants further investigation.

As with the findings of Natto (2020), insufficient formal
education may contribute to low confidence despite
recognition of its importance (97% agreed). This lack of
confidence and knowledge may be attributed to insufficient
education about vaping within the New Zealand dentistry
curriculum, as evidenced by the low number of students
reporting they had received formal education on the topic.

Students reported more exposure to vaping education
over four years, but confidence levels remained similar
across cohorts. This indicates that, despite perceiving
greater educational exposure as they progressed through
the programme, senior students and graduates felt no
more confident discussing vaping cessation or counselling
patients on its potential adverse effects than peers earlier
in their training. Collectively, these findings suggest that
the current curriculum may not be adequately preparing
students to counsel patients about vaping with confidence.

To address this gap, it is crucial that dental schools
incorporate more comprehensive education on vaping into
the curriculum. This could consist of evidence-based training
on the health risks of e-cigarettes, including information on
the carcinogenic substances present in e-liquids, and the
long-term impact of vaping on oral health. Dental students
should also be taught communication skills specifically
tailored to discussing lifestyle changes with patients, such
as vaping cessation. This would help students feel more
comfortable initiating these conversations and providing
guidance about quitting.

Interactive learning methods have demonstrated
effectiveness in enhancing smoking cessation education.
A study by Humair and Cornuz (2003) developed a curriculum
incorporating active learning techniques and standardized
patient interactions to train medical residents in smoking
cessation. This programme included video observations,
interactive workshops, role-playing, and practice with
standardised patients, resulting in improved counselling
quality and higher quit rates among smokers at the
one-year follow-up. Interactive training methods, such as
role-playing and standardized patient interactions, could
improve confidence and counseling skills. Additionally, incor-
porating vaping cessation resources into the curriculum,
such as referral programs, online tools, and counselling
techniques, would equip students with practical strategies to
assist patients. Collaborative training with other healthcare
professionals may provide a holistic approach to vaping-
related patient management.

Uncertainty about long-term vaping risks may contribute
to low confidence in patient discussions. Unlike conventional
tobacco smoking, which has a well-established and
severe risk profile, the long-term effects of vaping remain
incompletely understood. Clinicians are therefore required
to communicate both the potential benefits of vaping as
a harm reduction strategy for smokers, and the emerging
evidence of specific harms alongside unknown long-term
risks. Furthermore, It is unclear whether students’ low
confidence in discussing e-cigarettes with patients reflects
limited knowledge of vaping specifically or a broader lack
of confidence in patient interactions, and future research
could explore these possibilities.

Limitations

As there is only one dentistry school in New Zealand, all
dentistry students in New Zealand can be considered to
have been invited to participate in the study. While the
survey was anonymous and it was assumed that participants
were able to answer honestly, it is possible that social
desirability bias may have had an influence on the survey
outcomes. Participants may have withheld certain beliefs
or behaviours, or answered in a way they believed was
more acceptable than the truth, biasing the results.
As participants self-selected into this study, it is possible
that those who responded to the survey were more
interested in vaping and were more engaged individuals,
hence those more knowledgeable about vaping and more
engaged with any vaping cessation education provided.

The data, collected in 2021, may not reflect current
knowledge and attitudes of dental students. However, this
survey may provide evidence that New Zealand’s current
dental workforce does not feel adequately equipped to
provide vaping cessation advice.

Specific modules and curriculum content on tobacco
and e-cigarette education in the dentistry programme
were unavailable for review during and after analysis.
As such, it was not possible to determine the extent to which
vaping-related knowledge is formally taught at different
stages of the programme or how this may influence student
knowledge levels. Furthermore, vaping cessation training
may have been given but its effectiveness may be limited
if students do not regularly attend class.



The study sample included a higher proportion of
female students compared with the overall dental student
population, which may have influenced the findings, as
gender can affect health behaviours and risk perceptions.
Age and gender were included in Table 1 alongside vaping
status, but ethnicity was not presented, as no analyses
were conducted on this variable.

The overall sample size of the study was small due to the
small population of students in the dentistry programme in
New Zealand. The generalisability of the study is limited to
New Zealand due to the differences in curriculum between
dentistry schools internationally. In order to maintain the
focus of the study on the effects of vaping specifically and
vaping cessation, data provided on vaping as a smoking
cessation tool was not the focus of this study.

Finally, a key limitation was the potential that confounding
variables, such as age, sex, and ethnicity, were not accounted
for in the analyses.

Further research

The results of this study could form the basis of a larger
study investigating the knowledge, attitudes and education
of working dentists, as well as other health professionals,
and health professional students studying about vaping
and the risks to oral health. A more in-depth study is
needed looking into the education provided to our health
professionals and whether this is sufficient to allow
professionals to deliver effective vaping cessation advice
to their patients.

Conclusion

The findings highlight a significant gap in vaping education
within the New Zealand dentistry curriculum. Dental students
reported feeling unprepared to advise patients on vaping
risks and cessation strategies. Incorporating evidence-
based training would increase students’ knowledge and
confidence, enabling future dental professionals to counsel
patients effectively and contribute to improved public
health outcomes.

Author contributions

Conception and design of the study — SK, JL, AL, DR, KND
Data collection — SK, AL, JL

Data analysis and interpretation — JL

Drafting the article — SK, OM, JL, AL, KND

Critical revision of the article — all authors

Final approval of the version to be published — All authors

Conflicts of interest/competing interest
The authors have no conflicts of interest to declare.

Volume 122 No 3 September 2026 117

References

Action for Smokefree 2025. (2025). 2025 ASH Year 10 snapshot: Topline
smoking and vaping results. http://ash.org.nz Accessed August 2026.

Al-Aali KA, Alrabiah M, ArRejaie AS, Abduljabbar T, Vohra F, Akram Z.
(2018). Peri-implant parameters, tumor necrosis factor-alpha, and
interleukin-1 beta levels in vaping individuals. Clinical Implant Dentistry
and Related Research, 20(2), 297-303. https://doi.org/10.1111/cid.12597

Alhajj MN, Al-Maweri S A, Folayan MO, Halboub E, Khader Y, Omar R,
Amran AG, Al-Batayneh OB, Celebi¢ A, Persic S, Kocaelli H,
Suleyman F, Alkheraif AA, Ziyad TA. (2022). Knowledge, beliefs,
attitude, and practices of E-cigarette use among dental students:
A multinational survey. PLOS ONE, 17(10), e0276191.
https://doi.org/10.1371/journal.pone.0276191

Benowitz N, Burbank A. (2016). Cardiovascular toxicity of nicotine:
Implications for electronic cigarette use. Trends in Cardiovascular
Medicine, 26(6), 515-523. https://doi.org/10.1016/j.tcm.2016.03.001

Carr AB, Ebbert, J. (2012). Interventions for tobacco cessation in the
dental setting. Cochrane Database of Systematic Reviews, (6).
https://doi.org/10.1002/14651858.CD005084.pub3

Charde P, Ali K, Hamdan N. (2024). Effects of e-cigarette smoking on
periodontal health: A scoping review. PLOS Global Public Health,
4(3), e0002311. https://doi.org/10.1371/journal.pgph.0002311

Grana R, Benowitz N, Glantz SA. (2014). E-cigarettes: A scientific review.
Circulation, 129(19), 1972-1986.
https://doi.org/10.1161/CIRCULATIONAHA.114.007667

Hamann SL, Kungskulniti N, Charoenca N, Kasemsup V, Ruangkanchanasetr S,
Jongkhajornpong, P. (2023). Electronic Cigarette Harms: Aggregate
Evidence Shows Damage to Biological Systems. International journal
of environmental research and public health, 20(19), 6808. https:/
doi.org/10.3390/ijerph20196808

Hinderaker K, Power DV, Allen S, Parker E, Okuyemi K. (2018).
What do medical students know about e-cigarettes? A cross-sectional
survey from one U.S. medical school. BMC Medical Education,
18(1), 32. https://doi.org/10.1186/s12909-018-1134-1

Humair JP, Cornuz, J. (2003). Training health professionals in smoking
cessation. Tobacco Control, 12(suppl 1), i52—-i58.
https://doi.org/10.1136/tc.12.suppl_1.i52

lacob AM, Escobedo Martinez MF, Barbeito Castro E, Junquera Olay S,
Olay Garcia S, Junquera Gutiérrez LM. (2024). Effects of vape use
on oral health: A review of the literature. Medicina (Kaunas), 60(3),
365. https://doi.org/10.3390/medicina60030365

Irusa KF, Finkelman M, Magnuson B, Donovan T, Eisen SE. (2022).
A comparison of the caries risk between patients who use vapes
or electronic cigarettes and those who do not: A cross-sectional
study. Journal of the American Dental Association, 153(12), 1040-
1046. https://doi.org/10.1016/j.adaj.2022.09.013

Ismail AF, Ghazali AF. (2018). Electronic cigarettes and oral health:
A narrative review. International Journal of Pharmaceutics Research,
10(2), 84-86.

Igbal N, Khan ZA, Anwar SMH, Irfan O, Irfan B, Mushtaqg A, Bibi M,
Siddiqui F, Khan JA. (2018). Electronic cigarettes use and perception
amongst medical students: A cross-sectional survey from Sindh,
Pakistan. BMC Research Notes, 11(1), 188.
https://doi.org/10.1186/s13104-018-3303-z

Izquierdo-Condoy JS, Naranjo-Lara P, Morales-Lapo E, Hidalgo MR,
Tello-De-la-Torre A, Vasconez-Gonzales E, Salazar-Santoliva C,
Loaiza-Guevara V, Rincon Hernandez W, Becerra DA, Gonzéalez MBD,
Lopez-Cortés A, Ortiz-Prado, E. (2024). Direct health implications
of e-cigarette use: A systematic scoping review with evidence
assessment. Frontiers in Public Health, 12, Article 1427752. https:/
doi.org/10.3389/fpubh.2024.1427752

Kundu A, Sachdeva K, Feore A, Sanchez S, Sutton M, Seth S, Schwartz R,
Chaiton M. (2025). Evidence update on the cancer risk of vaping
e-cigarettes: A systematic review. Tobacco induced diseases, 23,
10.18332/tid/192934. https://doi.org/10.18332/tid/192934

Jongenelis MI, Saraswat N, Yap T, Li R. (2025). Oral health practitioners’
knowledge, perceptions, and practices relating to e-cigarettes. Journal
of Dentistry, 155, 105640. https://doi.org/10.1016/j.jdent.2025.105640

Kim SA, Smith S, Beauchamp C, Song Y, Chiang M, Giuseppetti A,
Frukhtbeyn S, Shaffer I, Wilhide J, Routkevitch D, Ondov JM, Kim JJ.
(2018). Cariogenic potential of sweet flavors in electronic-cigarette
liquids. PLOS ONE, 13(9), e0203717.
https://doi.org/10.1371/journal.pone.0203717

Lindson N, Butler AR, McRobbie H, Bullen C, Hajek P, Wu AD, Begh R,
Theodoulou A, Notley C, Rigotti NA, Turner T, LivingstoneBanks J,
Morris T, HartmannBoyce J. (2025, January 29). Electronic cigarettes
for smoking cessation (Cochrane Database of Systematic Reviews,
Issue 1, Article CD010216).
https://doi.org/10.1002/14651858.CD010216.pub11



118  NZ DENTAL JOURNAL

McGlinchy B, Smith M, Gurtner M, D’Souza A, Hoek J, Signal L. (2025).
Clearing the haze: Novel methodology objectively assessing children’s
online exposure to tobacco and vape marketing. Health Promotion
International, 40(2), daae193. https://doi.org/10.1093/heapro/daae193

Ministry of Health. (2017). Regulatory impact statement: Regulation of
e-cigarettes and emerging tobacco and nicotine-delivery products.
Ministry of Health. Accessed August 2026.

Ministry of Health. (n.d.). Vaping and Smokefree: History and timelines.
Ministry of Health. https://www.health.govt.nz/strategies-initiatives/
programmes-and-initiatives/smokefree-2025/smokefree-history/
vaping-and-smokefree-history-and-timelines Accessed August 2026.

Ministry of Health. (2025). Trends in smoking and vaping: New Zealand
Health Survey 2024/25. https://www.health.govt.nz/publications/
annual-update-of-key-results-202425-new-zealand-health-survey

Natto Z. (2020). Dental students’ knowledge and attitudes about electronic
cigarettes: A cross-sectional study at one Saudi University. Journal of
Dental Education, 84(1), 27-33. https://doi.org/10.21815/JDE.019.162

Raj AT, Sujatha G, Muruganandhan J, Kumar SS, Bharkavi SI, Varadarajan S,
Awan KH. (2020). Reviewing the oral carcinogenic potential of
e-cigarettes using the Bradford Hill criteria of causation. Translational
Cancer Research, 9(4). https://doi.org/10.21037/tcr.2020.01.23

Salz L, Sharma C, Koo EG, Novita C, McCarthy S, Elisara G, Day K,
Smith M, Broadbent JM. (2024). Collection and recording of vaping
habits in oral health records for dental patients. New Zealand Dental
Journal, 120(3), 127-135.

Sapru S, Vardhan M, Li Q, Guo Y, Li X, Saxena D. (2020). E-cigarettes
use in the United States: Reasons for use, perceptions, and effects
on health. BMC Public Health, 20, 1518.

Shehata SA, Toraih EA, Ismail EA, Hagras AM, Elmorsy E, Fawzy MS.
(2023). Vaping, environmental toxicants exposure, and lung cancer
risk. Cancers, 15(18), 4525. https://doi.org/10.3390/cancers15184525

Siqueira LM, Ryan S A, Gonzalez PK, Patrick S W, Quigley J, Walker
LR. (2017). Nicotine and tobacco as substances of abuse in children
and adolescents. Pediatrics, 139(1), €20163436.
https://doi.org/10.1542/peds.2016-3436

Stephens WE. (2018). Comparing the cancer potencies of emissions
from vapourised nicotine products, including e-cigarettes, with
those of tobacco smoke. Tobacco Control, 27(1), 10-17.

Te Whatu Ora. (2024, November 27). Getting to Smokefree 2025:
The final push to achieving the Smokefree 2025 goal [Report].
Te Whatu Ora. Retrieved December 13, 2025, from https:/www.
tewhatuora.govt.nz/publications/getting-to-smokefree-2025-the-
final-push-to-achieving-the-smokefree-2025-goa

Te Whatu Ora. (n.d.). Vaping information for stop smoking services and
health workers: Providing vaping products to support smoking
cessation. https://www.healthnz.govt.nz/about-us/what-we-do/
programmes-and-initiatives/vaping#providing-vaping-products-to-
support-smoking-cessation Accessed August 2026.

Vemulapalli A, Mandapati SR, Kotha A, Aryal S. (2021). Association
between vaping and untreated caries: A cross-sectional study of
National Health and Nutrition Examination Survey 2017-2018 data.
Journal of the American Dental Association, 152(7), 491-497. https://
doi.org/10.1016/j.adaj.2021.04.014

Yang |, Sandeep S, Rodriguez J. (2020). The oral health impact of
electronic cigarette use: A systematic review. Critical Reviews in
Toxicology, 50(2), 97-127.

Yayan J, Franke KJ, Biancosino C, Rasche K. (2024). Comparative
systematic review on the safety of e-cigarettes and conventional
cigarettes. Food and Chemical Toxicology, 185, Article 114507.
https://doi.org/10.1016/j.fct.2024.114507

Authors
Susie Kwon, BDS, FRACDS

Faculty of Dentistry, University of Otago (former BDS student)

Corresponding author: susie.kwon@hotmail.com
Oliva McKenzie, MBChB
Jonathan Liang, BDS

Faculty of Dentistry, University of Otago (former BDS student)

Andrew Li, BDS

Faculty of Dentistry, University of Otago (former BDS student)
David Roessler, BDS, MDSc, FRACDS, FADI, FPFA, FICD, MRACDS (Pros)

Kim Natasha Dirks, MSc, BSc, PhD

Professor, Faculty of Engineering and Design, University of Auckland





