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The effect of an educational
intervention on high school students’
knowledge about vaping-related risks
and expressed desire to quit vaping

Ben Wamamili, Philip Pattemore, John Pearson

ABSTRACT

AIM: Electronic cigarette use (vaping) has increased rapidly among adolescents globally. Most electronic cigarettes (e-cigarettes)
contain nicotine, which is addictive and can cause behaviour problems and mood dysregulation. We sought to assess whether an
educational intervention increased knowledge about vaping-related health risks and desire to quit among high school students. We
assessed whether the effects differed between in-person or online intervention.

METHOD: The analysis included 332 students from four high schools in Otautahi Christchurch. Students were randomly assigned to
an in-person or online group and completed pre- and post-intervention questionnaires. Risk factors for smoking and vaping were
assessed with logistic regression. Schools’ socio-economic status was imputed from their Equity Index rank. Intervention effects were
assessed with and without demographic covariates using mixed-effect linear regression.

RESULTS: Students attending schools in lower socio-economic areas and those with Maori ethnicity were at greater risk of smoking and
vaping. Risk of smoking increased with year level; however, risk of vaping did not.

There was significant improvement in responses to 3 out of 10 knowledge questions, and there was no evidence that post-intervention
scores were affected by participant characteristics. The in-person group showed higher percentage improvements than the online
group. Expressed desire to quit vaping increased from 61.7% to 68.8%; however, there was significantly greater desire to quit vaping in
students from years 9 and 10 than years 11 and 12 (P=0.043).

CONCLUSION: Our educational intervention improved the knowledge of high school students on vaping-related health risks and

increased expressed desire to quit vaping.

he use of electronic cigarettes or e-cigarettes,

commonly known as vaping, has been

rapidly increasing globally over the past
decade, particularly among youth and young
adults. In this paper, we define youth as people
aged younger than 18 years old and young adults
as people aged 18-24 years old. Youth vaping is an
evolving public health concern in many countries,
including Aotearoa New Zealand. Recent data
show that in 2023, 16.4% of youth in Aotearoa
New Zealand aged 14-15 years old used an e-
cigarette in the past month (currently vaped).! In
other countries in 2022, regular e-cigarette use
was 11.8% among 14-17-year-olds in Australia,?
9.4% among 11-18-year-old students in the United
States (US)® and 6.9% among 11-17-year-olds in
the United Kingdom (UK).*

Although it is illegal in most countries to sell
e-cigarettes (typically known as vapes) to people
under the age of 18 years,* this has not stopped
youth from vaping. Many youth vape out of

curiosity, for fun/enjoyment of flavours and to
vape with friends and peers.*%” The novelty and
trendy looks of the thousands of vape devices that
are constantly evolving have also made vapes
popular among youth.®

Published results suggest family and friends
are key sources of vape products for youth. In
Aotearoa New Zealand, most youth get their vapes
from friends/peers (53%) or other social contacts,
including family members.*”® Friends are common
sources in Australia (63-70%)%'° and the UK (46%).*
Purchasing from a store is the predominant
way of acquiring vapes among youth in the US
(78%)" and the UK (48%).* Borrowing another
person’s vape is part of most vape users’ social
experience.!

Most vapes contain nicotine, which is highly
addictive. Nicotine exposure in adolescence has
a range of behavioural effects that can last into
adulthood, including increased rewarding effects
of abused drugs, deficits in cognitive function,
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emotional dysregulation and sleep problems.!?13
Further, serious lung injury has been reported
from specific vaping ingredients, including
bronchiolitis obliterans.!*'> There is also evidence
that vapes can deliver a range of potentially
harmful chemicals and compounds (including
heavy metals)'¢ deep into the small airways.

Despite the known and the unknown long-term
health risks, e-cigarette companies, many of which
are owned or part-owned by tobacco companies,'’
have employed complex targeted marketing
tactics to attract youth into vaping.'’'® Legislation
to reduce youth access to vaping products, close
loopholes to marketing to youth and regulate the
product flavours and nicotine content are key to
managing this problem. Alongside these legislative
measures, youth need to be adequately informed
about vapes and vaping, with a goal to help reduce
the misconception that e-cigarettes are harmless,
desirable leisure products, and to inform youth
about the involvement of the tobacco industry in
manipulating the attractiveness of vaping to them.
Effective interventions are needed to support
students who have not started vaping not to start
and students who wish to quit vaping do so. A
possible approach is through targeted education;
however, there is limited information about this
in Aotearoa New Zealand. A 2020 US study (n=235)
found a 14% increase in knowledge scores of
students about vaping-related health risks after a
50-minute educational presentation.'®

In this pilot multi-locality randomised inter-
ventional study with a pre- and post-intervention
comparison group design we evaluated 1) whether
a targeted educational intervention increased
knowledge of high school students about vaping-
related health risks and desire to quit vaping,
and 2) whether the effects differed depending on
delivery of the intervention (in-person vs online).

Data from the New Zealand Health Survey
show persistently higher vaping rates in Maori
and Pacific peoples;?* hence, we sought to include
a range of ethnicities and schools with diverse
deprivation indices in the study and assessed how
these demographics impacted our results.

Methods

Participants

This study was approved by the Human Ethics
Committee (Health) of the University of Otago
(H22/080) and all guidelines of the Maori Health
Advancement programme were followed.?! The
study was conducted with students in years 9-12
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(89% aged 13-15 years) at high schools in Otautahi
Christchurch, Aotearoa New Zealand. The inclu-
sion criteria included: current enrolment in a
participating school, being physically present on
the day of the intervention and providing a valid
consent or assent to participate. Our target was to
recruit 120-160 students in each group.

We contacted all 23 high schools in Otautahi
Christchurch through the Canterbury West Coast
Secondary Principals’ Association (CWCSPA) to
assess interest in the study. There was a very
low response (one school expressed interest to
participate), which continued despite a further
follow-up through CWCSPA. We decided then to
directly approach schools that we had connections
with (through research or personal links) and that
had a spread of decile levels and a mix of private/
public and single sex/co-educational schools.
Our final sample was a convenience sample
of four high schools in Otautahi Christchurch.
We engaged with each school to cause minimal
disruption and tailor the student selection method
to each school. The final decision on the number
of students and classes or year levels that partic-
ipated in the study was made by the individual
schools. However, these were entire classes/year
levels; for example, all students in year 9 (one or
more streams) at school A.

Procedures

Block randomisation was used to assign students
to one of two intervention groups. In schools
where uneven numbers of classes/year levels of
students were available, students were invited to
sit in one classroom and class teacher(s) grouped
them into two equal-sized groups that were
randomly assigned to in-person or online interven-
tion. In schools where an even number of classes
participated, the research team randomly assigned
whole classes to one of the two study groups.

Participants were assigned a participant
number encoding the school, the year-level and
the individual. Participants in the in-person group
wrote the participant number on pre- and post-
intervention questionnaires to allow for matching
of responses, while participants in the online group
used the numbers to access the study on Qualtrics.

In-person group

Participants were allowed 10-15 minutes
to independently complete a pre-intervention
survey, which was collected immediately before
the intervention. The intervention included a
10-15-minute interactive discussion about vapes
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and why youth vape, nicotine addiction, vape
clouds (the aerosol or mist that is exhaled when
vaping) and potential harms of vaping and the
role of the tobacco industry in e-cigarettes. The
discussions were facilitated by research assistants
recruited from students at two local universities, a
majority of whom were studying a health science
course. Training was provided before research
assistants visited schools.

During the intervention, students were
encouraged to make informed decisions based
on available evidence, and general quit vaping
advice was provided. After the intervention,
students were allowed 10 minutes to complete the
post-intervention survey—less time was allocated
for this task because demographic questions were
removed.

Online group

Participants completed the entire study (pre- and
post-intervention surveys and the intervention)
online at a single sitting. Once participants opened
the Qualtrics survey web page and consented to
participate by ticking “Yes” in response to “Would
you like to participate in this research?”, they
were prompted to enter their participant number
before proceeding to complete a pre-intervention
survey, watch a 5-minute educational video
(intervention—included all information discussed
in the in-person group) and complete a post-
intervention survey. Participants were not allowed
to go back and change their previous answers.

Measures

Demographic information included participant’s
age, gender and ethnicity using validated question
items.” Street name and suburb were optional, and
many students did not provide this information.

The questionnaires used validated items?*? to
measure knowledge on the risks associated with
vaping, and desire to quit vaping before and after
the intervention. The questionnaires included
items that assessed prevalence and patterns of
vaping and smoking, reasons for vaping, percep-
tion of harmfulness of e-cigarettes compared with
tobacco cigarettes and intentions to quit vaping.
“Current vaping” was defined as vaping at least
monthly, and “regular vaping” was defined as
vaping at least weekly. We used “skip logic” to direct
participants to relevant questions; for example,
intention to quit was only asked of participants
who vaped.

We assessed responses to 10 knowledge ques-
tions (six “true/false” and four “agree/disagree”)
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and one additional “agree/disagree” question. The
true/false questions included: “Some vapes are
safe for youth”; “Most vapes contain nicotine”;
“Nicotine is an addictive drug”; “Nicotine harms
brain development”; “Vapes create a harmless
water vapour” and “The tobacco industry is in the
vape game”.

The four agree/disagree knowledge questions
included: “Vaping can cause lung damage”; “Vaping
is addictive”; “Vaping will harm a person’s
health over time” and “Vaping can help people
who smoke quit”. The additional agree/disagree
question was “Vaping makes one more socially
acceptable to their friends”.

Statistical analysis

Data have been aggregated across schools to
ensure confidentiality of students and schools.
Previously published?*? risk factors for smoking
and vaping (male sex, Maori identification, year
level and school Equity Index) were assessed with
logistic regression. Schools’ socio-economic status
was imputed with the rank of their Equity Index.?
Intervention effects were assessed with and
without demographic covariates using mixed-effect
linear regression of pre- and post-intervention
scores with a random effect for participant.

There was no evidence that knowledge differed
systematically between schools (maximum intra-
class correlation coefficient [ICC] 0.041), so effects
of schools as clusters were ignored. Multiple
comparisons were accounted for by the Bonferroni
method and differences in numbers of students
planning to quit were tested with the mid-P exact
test, and where 0 responses were recorded, the
small sample correction was used. All analysis was
performed using R version 4.2.1 (Vienna, Austria),
with models fitted and assessed using the Ime4,
ImerTest and performance packages.

Results

The analysis included 332 students from four
schools. About 89% of participants were aged
13-15 years; 82% identified as New Zealand
European and 52% were female, Table 1. Slightly
more students participated online (56%) than
in person. Overall, more students reported ever
vaping than ever smoking (42.5% vs 19.6%). Current
and daily vaping (15.1% vs 6.6%) was higher than
current and daily smoking (3.3% vs 6.6%). The
rates of ever smoking in the four schools were
2.3%, 12.8%, 18.6% and 26.8% by increasing level
of deprivation, indicating that on this gradient, the
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Table 1: Demographic characteristics of study participants (n=332), ever smoking and vaping.

Total Ever smoked Ever vaped
Row % of Total n % of Row n % of Row
totals N total total
Total N 332 100.0 65 19.6 141 42.5
Year 9 132 39.8 20 15.2 52 39.4
Year 10 115 34.6 21 18.3 48 41.7
Year level
Year 11 64 19.3 15 23.4 28 43.8
Year 12 21 6.3 9 42.9 13 61.9
13 83 25.0 9 10.8 28 33.7
14 117 35.2 19 16.2 47 40.2
Age years
15 96 28.9 26 27.1 47 49.0
16+ 36 10.8 11 30.6 19 52.8
Male 131 39.5 22 16.8 53 40.5
Gender Female 172 51.8 36 20.9 74 43.0
Other/not stated 29 8.7 19 65.5 14 48.3
Maori 64 19.3 20 31.3 39 60.9
Ethnicity .
e e, Pacific peoples 14 4.2 8 57.1 11 78.6
prioritised* peop
NZ European 272 81.9 55 20.2 118 43.4
Online 186 56.0 43 23.1 84 45.2
Format
Paper 146 44.0 22 15.1 57 39.0
S1 43 13.0 1 2.3 10 23.3
S2 39 11.7 5 12.8 13 333
School
S3 153 46.1 41 26.8 68 44 .4
S4 97 29.2 18 18.6 50 51.5

"Multiple responses were allowed, hence percentages add up to more than 100%.

schools cover a broad socio-demographic range.
Regression models containing all predictors for
ever smoking and ever vaping were significant
(Table 2). The effect of student’s year level
was significant for ever smoking (p=0.0101),
while school’s Equity Index was significant for
both ever smoking (p=0.0021) and ever vaping
(p=0.0091). Maori had higher odds for ever
smoking (p=0.0152) and ever vaping (p=0.0011)

than non-Maori. Gender did not significantly
predict ever smoking or ever vaping.

Overall, the baseline scores on the knowledge
questions were high (over 75% on 8/10 questions).
There was an improvement in responses for 7/10
knowledge questions after the intervention, of
which 3 were statistically significant (Table 3)
after adjusting for demographics. There was no
evidence that socio-demographic variables (not

New Zealand Medical Journal
Te ara tika o te hauora hapori

2025 Jan 24;138(1608).1SSN 1175-8716
https://www.nzmj.org.nz/ ©PMA



ARTICLE

17

Table 2: Socio-demographic risk factors for ever smoking and ever vaping.

Univariate Multiple
Ever smoking* OR (95% Cl) P-value OR (95% ClI) P-value
Male 0.74 (0.41, 1.30) 0.2984 0.60 (0.33,1.08) 0.2984
Maori 2.25 (1.20,4.15) 0.0122 1.87 (0.97, 3.56) 0.0152
Year level 1.48 (1.11,1.98) 0.0072 1.33 (0.95, 1.90) 0.0101
S2 6.18 (0.94, 121.36) 0.0004 10.60 (1.52,213.27) 0.0021
Equity Index S3 15.38 (3.18,276.92) 15.32 (3.04,279.47)
S4 9.57 (1.87,175.14) 12.13 (2.28, 224.80)
Univariate Multiple
Ever vaping' OR (95% ClI) P OR (95% ClI) P
Male 0.87 (0.56, 1.36) 0.5490 0.76 (0.47,1.23) 0.5490
Maori 2.54 (1.46, 4.49) 0.0009 2.16 (1.22,3.88) 0.0011
Year level 1.21 (0.96, 1.54) 0.1140 1.32 (0.98,1.80) 0.1610
S2 1.65 (0.63, 4.45) 0.0081 2.56 (0.90, 7.44) 0.0091
Equity Index | S3 2.64 (1.25, 6.00) 2.43 (1.09, 5.76)
S4 3.51 (1.60, 8.24) 4.17 (1.79,10.32)

*Qdds ratios and 95% confidence intervals from logistic regression on ever smoked with P-values by ANOVA for individual risk
factors (univariate) and a multiple regression model. Schools ranked by increasing level of need for support.

tOdds ratios and 95% confidence intervals from logistic regression on ever vaped with P-values by ANOVA for individual risk
factors (univariate) and a multiple regression model. Schools ranked by increasing level of need for support.

shown) had a significant effect on the responses.
More students agreed pre-intervention (42.77%)
than post-intervention (37.65%) that vaping made
one more socially acceptable, but the difference
was not statistically significant (p=0.443).

More participants who vaped than participants
who did not vape thought some vapes were safe
for youth and that they created a harmless water
vapour and could help smokers quit (Table 4).

The in-person (paper) mode of intervention
(Table 5) showed higher percentage improve-
ments for most questions, whereas a number
of the items in the online delivery got worse
(negative values for improvement).

Desire to quit vaping

Students who reported vaping regularly were
asked whether they planned to quit vaping and
there was a notable increase in the proportion

of students who expressed a desire to quit from
61.7% pre-intervention to 68.8% post-intervention.
Post-intervention, 26/33 year 9 and 10 students
planned to quit compared to 7/15 year 11 and
12 students (OR=4.24, P=0.043). The numbers
are small but there is a suggestion that students
in early high school are more likely to express a
desire to quit than older students.

Comparing knowledge between those with and
without a desire to quit post-intervention, the only
nominally significant difference post-intervention
was that those with a desire to quit all agreed that
“Vaping will harm a person’s health over time.”
(OR=4.35, 95% CI: 0.539, 150.008; P=0.0343).

Discussion

Vaping has become a growing and serious
problem for young people in Aotearoa New
Zealand, at a time when smoking rates in high
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Table 3: Responses to knowledge questions, before and after the intervention.
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Correct answer (true/agree responses), %

Before After OR, 95% CI P-value
No vapes are safe for youth* 80.72 87.95 2.29(1.33,3.95) 0.003
Most vapes contain nicotine 93.67 92.17 0.73(0.37,1.47) 0.383
Nicotine is an addictive drug 95.78 93.67 0.57 (0.26, 1.28) 0.173
Nicotine harms brain development 90.06 91.57 1.30(0.69, 2.45) 0.423
Vapes do not create a harmless water vapour 72.59 79.52 1.89(1.18, 3.05) 0.009
The tobacco industry is in the vape game 75.90 90.66 3.83(2.27,6.48) <0.001
Vaping can cause lung damage 85.84 87.65 1.26 (0.73,2.18) 0.453
Vaping is addictive 92.77 91.27 0.79 (0.43, 1.45) 0.699
Vaping will harm a person’s health over time 88.25 89.46 1.18 (0.67,2.08) 0.540
Vaping can help people who smoke quit 53.31 54.82 1.12(0.74,1.72) 0.294

*Statement re-written in negative form to match direction of other statements. Odds ratios (95% Confidence Interval) and

P-value (ANOVA) for intervention (after) from mixed-effects regression adjusted for mode, gender, Maori ethnicity, school and

year level. Bold P-values less than 0.05 after Bonferroni correction for multiple testing.

Table 4: Responses to knowledge questions by vaping status: before and after the intervention.

Participants who vaped Participants who did not
vape

Response Response Response Response

before (%) after (%) before (%) after (%)
No vapes are safe for youth* 69.4 84.4 85.3 94.1
Most vapes contain nicotine 96.0 95.6 95.6 97.8
Nicotine is an addictive drug 98.0 100.0 97.4 98.5
Nicotine harms brain development 87.0 88.9 94.5 98.1
Vapes do not create a harmless water vapour 61.2 73.3 76.8 86.5
The tobacco industry is in the vape game 87.5 93.2 77.9 97.0
Vaping can cause lung damage 86.0 88.9 87.6 96.2
Vaping is addictive 94.0 100.0 95.2 98.8
Vaping will harm a person’s health over time 80.0 97.8 91.6 97.3
Vaping can help smokers quit 68.0 79.1 52.6 57.0

*Statement re-written in negative form to match direction of other statements.
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Table 5: Responses to the knowledge questions submitted online and in-person (on paper).

Percentage improvement in correct answer (%)

Online Paper OR P-value
No vapes are safe for youth* 3.23 12.33 3.61(1.15,11.33) 0.028
Most vapes contain nicotine -4.84 2.74 5.15(1.09, 24.46) 0.039
Nicotine is an addictive drug -6.99 4.11 35.07 (3.86, 319.00) 0.002
Nicotine harms brain development -4.30 8.90 24.02 (3.89, 148.24) 0.001
Vapes do not create a harmless water vapour* 2.69 12.33 2.86 (1.06, 7.68) 0.037
The tobacco industry is in the vape game 9.68 21.23 6.00 (1.79, 20.06) 0.004
Vaping can cause lung damage -0.54 4.79 2.13(0.68, 6.66) 0.193
Vaping is addictive -4.30 2.05 2.77(0.78,9.88) 0.116
Vaping will harm a person’s health over time -3.23 6.85 4,71 (1.34,16.47) 0.015
Vaping can help people who smoke quit -6.45 11.64 4.35 (1.75, 10.83) 0.002

*Statement re-written in negative form to match direction of other statements. Odds ratios (95% Confidence Interval) and P-value
(ANOVA) for intervention (after) from mixed-effects regression adjusted for mode, gender, Maori ethnicity, school and year level.
Bold P-values less than 0.05 after Bonferroni correction for multiple testing.

school students are very low. The current
intervention resulted in an overall improvement
in student knowledge in 7/10 knowledge questions
(statistically significant in three questions) and
increased expressed desire to quit vaping overall
and within 30 days. The improvement was not
affected by the student’s socio-demographic
characteristics. All nominally significant results
were improved post-intervention and by the
in-person mode. Further research is necessary
to determine why this is and if a modified online
intervention can be as effective as the in-person
intervention. It is possible that the increased time
spent on considering the issues in the in-person
mode resulted in more change, or that the students
perceived an in-person approach to be more
authentic. The three questions that showed a
significant improvement were all short “true or
false” facts addressed by the intervention.

A striking feature of the data is the high level of
knowledge of rangatahi (young people) before the
intervention, with all questions except for “Vapes
do not create a harmless water vapour” and
“Vaping can help smokers quit” having over 75%
correct response rates. However, there were some
notable inconsistencies, in particular among

rangatahi who vaped, where about 30% thought
vaping was safe for youth, while 40% thought
that vaping created a harmless water vapour.
Such variation in knowledge suggests that there is
indeed a place for ongoing interventions, particu-
larly in trusted and safe environments.

The majority of the students (56%) who had
been introduced to nicotine through nicotine-
containing vapes had never smoked; thus, vapes
were the first gateway to nicotine for over half of
the participants. Consistent with previous studies
in Aotearoa New Zealand**?* and beyond, the
rates of smoking and vaping increased with age
and year level, with year 12 students at 2.8 times
the risk of smoking compared to year 9 students,
and 16-year-olds at 2.6 times the risk of smoking
compared to 13-year-olds. Likewise, year 12
students were at 1.6 times the risk of vaping
compared to year 9 students; however, this was
not statistically significant. Our study found over
twice the risk of vaping, similar to the increased
risk of smoking, for Maori rangatahi, consistent
with other sequelae of colonisation that impact
health and are addressed by prioritising higher
risk. Similarly, students reporting Pacific ethnicity
were at even greater risk of vaping (OR 3.60, CI
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1.06-16.47, P=0.005) after adjusting for gender,
year level and deprivation, suggesting that prior-
itising this community would also be beneficial.

In this study, one in three students perceived
vaping to make one more socially acceptable to
their friends, which may illustrate the powerful
influence peers can have on adolescents.?”?® In
a 2018 study, Wallace and Roche found students
who reported having one or more friends who
vaped perceived vaping as having a positive
social impact.?® We hypothesise that improved
knowledge and support for vaping cessation
could reduce pressure on students to vape. Our
results suggest that incorporating formal vaping
education into school curricula® using validated
teaching tools could empower students to make
better decisions.

Our study was met with a lot of interest by
students, many of whom expressed a desire to quit
vaping and asked for help. Our data suggests that
the desire to quit is significantly stronger in years
9 and 10 than later years; thus, we recommend
that interventions are timed early in the high
school journey. While the evidence that greater
knowledge in those desiring to quit did not survive
correction for multiple comparisons, all those who
wanted to quit agreed that vaping caused long term
harm, significantly higher than those who did not
want to quit. Currently in Aotearoa New Zealand
there are few, if any, specific resources available
to help students quit vaping, other than smoking
cessation services based at general practices (GPs)
and other specialist smoking cessation services.
It is not known to what extent tobacco cessation
services (including Quitline) will assist vaping
cessation, but the common addictive ingredient of
nicotine suggests that similar approaches might
be helpful. However, what works for adults may
not necessarily work for adolescents and young
people, so targeting vaping cessation supports for
young people is important. We hope that in addition
to helping develop tools to educate youth about
vaping, this study will stimulate debate about
youth vaping and elicit support for young people
wanting to quit vaping. This is vital to prevent a
new epidemic of nicotine addiction.

Policy implications

There is no question that legislation of access,
marketing and product use is of the first importance
in reducing youth vaping. Alongside this, youth
need to be informed of the misconception that
vaping is a harmless, desirable behaviour. Vapes
were first developed to help people who smoke
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quit, but instead of their availability being targeted
to people who smoke, they have been made
available to the general public and marketed as
risk-free leisure products. Furthermore, using
strategies well-known to the tobacco industry,
flavours, colours and designs directed to attract
youth have been introduced.

Future studies could investigate if linking
tobacco companies to vaping using statements
such as “The tobacco industry wants you to vape”
and using short fact-based statements, for example,
“No vapes are safe for youth”, or “Vape clouds are
harmful to health” might help students be wary
of vapes. Secondly, policy and guidelines on the
use of nicotine replacement therapy (NRT) should
be updated to support youth wishing to use NRT
to quit vaping. Thirdly, additional research is
needed to assess the effectiveness of class-based
educational interventions on reducing e-cigarette
use among high school students.

Strengths and limitations

Strengths include the use of largely validated ques-
tion items to assess the demographic characteristics
of study participants” and measure knowledge
about vaping and desire to quit vaping.?*?®* This
gives us the confidence to compare our findings
with studies that have used similar questions.
Secondly, participants were drawn from schools
that represented the broader socio-economic
spectrum of schools in Otautahi Christchurch,
making the results potentially generalisable to
high school students in Otautahi Christchurch.
Thirdly, the majority of participants were in year
9 or 10 and aged 15 years or younger, which is an
important age group for uptake of vaping.

The main limitation of this study is that the
findings in a convenience sample may not be fully
generalisable to students in Otautahi Christchurch
or Aotearoa New Zealand. Many schools did not
participate or express an interest in participating
when approached, and it is unclear what the
reasons for non-participation were, but disruptions
caused by COVID-19 cannot be ruled out. Secondly,
the effects of the intervention were assessed
immediately when knowledge retention would
be expected to be high. We preferred a follow-up
assessment, but this would have required additional
time commitment from students at a time when
they were already time constrained. Thirdly, while
the study succeeded in engaging Maori and Pacific
youth, numbers were limited and none of the
authors have Maori whakapapa (ancestry). Any
intervention targeting these communities would
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benefit from culturally appropriate input at an  related health risks. Desire to quit was signifi-

early stage. cantly more prevalent in year 9 and 10 students,
suggesting these students are priority targets for
Conclusion interventions. Future studies should assess the

effectiveness of this intervention in other settings
The intervention was successful in improving  and improve on it where necessary.
the knowledge of high school students on vaping-

New Zealand Medical Journal 2025 Jan 24;138(1608).1SSN 1175-8716
Te ara tika o te hauora hapori https://www.nzmj.org.nz/ ©PMA



ARTICLE

COMPETING INTERESTS

None declared.

This study was funded by the Asthma and Respiratory
Foundation NZ and the Canterbury Medical Research
Foundation.

ACKNOWLEDGEMENTS

The authors are grateful to the respondents who
participated in this intervention and thank the research
assistants who facilitated the educational sessions and
data collection. The authors acknowledge the principals
and teachers at the schools that took part.

AUTHOR INFORMATION

Ben Wamamili: Assistant Research Fellow, Department
of Paediatrics, University of Otago, Christchurch.

Philip Pattemore: Associate Professor (retired),
Department of Paediatrics, University of Otago,
Christchurch.

John Pearson: Associate Professor, University of Otago,
Christchurch.

CORRESPONDING AUTHOR

Ben Wamamili: Department of Paediatrics, University of
Otago Christchurch, 4 Oxford Terrace, Christchurch
8011. Ph: +64 3372 6718. E: ben.wamamili@otago.
ac.nz

URL

https://nzmj.org.nz/journal/vol-138-no-1608/
the-effect-of-an-educational-intervention-on-high-
school-students-knowledge-about-vaping-related-risks-
and-expressed-desire-to-q

REFERENCES

1. Action for Smokefree 2025 (ASH). ASH Year 10
Snapshot Survey 2023 Topline - Youth Smoking
and Vaping [Internet]. Auckland (NZ): Action for
Smokefree 2025; 2023 [cited 2024 Jul 30]. Available
from: https://assets.nationbuilder.com/ashnz/
pages/70/attachments/original/1702170472/2023_
ASH_Y10_Snapshot_Topline_smoking_and_
vaping_FINAL.pdf?1702170472

2. Wakefield M, Haynes A, Tabbakh T, et al. Current
vaping and current smoking in the Australian
population aged 14+ years: February 2018-March
2023 [Internet]. AU: Cancer Council Victoria;
2023 [cited 2024 Jul 30]. Available from: https://
www.health.gov.au/sites/default/files/2023-06/
current-vaping-and-smoking-in-the-australian-
population-aged-14-years-or-older-february-2018-
to-march-2023.pdf

3. Cooper M, Park-Lee E, Ren C, et al. Notes from the
Field: E-cigarette Use Among Middle and High

10.

11.

12.

13.

22

School Students - United States, 2022. MMWR Morb
Mortal Wkly Rep 2022;71:1283-85. doi: 10.15585/
mmwr.mm7140a3.

Action on Smoking and Health (ASH). Use of
e-cigarettes (vapes) among young people in Great
Britain [Internet]. London(UK): Action on Smoking
and Health; 2023 [cited 2024 Jul 31]. Available
from: https://ash.org.uk/resources/view/use-of-e-
cigarettes-among-young-people-in-great-britain
Smokefree Environments and Regulated Products
(Vaping) Amendment Act 2020 (NZ).

Lucas N, Gurram N, Thimasarn-Anwar T. Smoking
and vaping behaviours among 14 and 15-year-
olds: results from the 2018 Youth Insights Survey.
Wellington: Health Promotion Agency/Te Hiringa
Hauora Research and Evaluation Unit; 2020 [cited
2024 Jul 31]. Available from: https://www.hpa.
org.nz/sites/default/files/Smoking%20and%20
vaping%?20behaviours%20among%2014%20
and%2015-year-olds%20report2.pdf

Nicolaou A, Moore A, Wamamili B, et al. E-cigarette
use patterns, brand preference and knowledge
about vaping among teenagers (13-16 years)

and parents of children attending Christchurch
Hospital. N Z Med J. 2022;135(1561):94-101. doi:
10.26635/6965.5831.

Guerin N, White V. ASSAD 2017 Statistics & Trends:
Australian Secondary School Students’ Use of
Tobacco, Alcohol, Over-the-counter Drugs, and
Illicit Substances. Melbourne (AU): Cancer Council
Victoria; 2020 [cited 2024 Aug 1]. Available from:
https://www.health.gov.au/sites/default/files/
documents/2020/07/secondary-school-students-
use-of-tobacco-alcohol-and-other-drugs-in-2017.
pdf

Frost K, Graham-DeMello A, Ball J, et al. A
qualitative analysis of how underage adolescents
access nicotine vaping products in Aotearoa New
Zealand. Nicotine Tob Res. 2024;26(10):1370-76. doi:
10.1093/ntr/ntae096.

Watts C, Egger S, Dessaix A, et al. Vaping product
access and use among 14-17-year-olds in New
South Wales: a cross-sectional study. Aust N

Z J Public Health. 2022;46(6):814-820. doi:
10.1111/1753-6405.13316.

Pepper JK, Coats EM, Nonnemaker JM, Loomis
BR. How do adolescents get their e-cigarettes

and other electronic vaping devices? Am

J Health Promot. 2019;33(3):420-429. doi:
10.1177/0890117118790366.

Leslie FM. Unique, long-term effects of nicotine
on adolescent brain. Pharmacol Biochem Behav.
2020;197:173010. doi: 10.1016/j.pbb.2020.173010.
Riehm KE, Rojo-Wissar DM, Feder KA, et al.

New Zealand Medical Journal
Te ara tika o te hauora hapori

2025 Jan 24;138(1608).1SSN 1175-8716
https://www.nzmj.org.nz/ ©PMA



ARTICLE

14.

15.

16.

17.

18.

19.

20.

21.

22.

E-cigarette use and sleep-related complaints among
youth. J Adolesc. 2019;76:48-54. doi: 10.1016/j.
adolescence.2019.08.009.

Landman ST, Dhaliwal I, Mackenzie CA, et

al. Life-threatening bronchiolitis related to
electronic cigarette use in a Canadian youth.

CMAJ. 2019;191(48):E1321-E1331. doi: 10.1503/
Ccmaj.191402.

Hariri LP, Flashner BM, Kanarek DJ, et al. E-cigarette
use, small airway fibrosis, and constrictive
bronchiolitis. NEJM Evid. 2022;1(6):10.1056/
evidoa2100051. doi: 10.1056/evidoa2100051.

Pipe AL, Mir H. E-cigarettes reexamined: product
toxicity. Can J Cardiol. 2022;38(9):1395-1405. doi:
10.1016/j.cjca.2022.08.001.

Dyer O. E-cigarette makers under fire for marketing
to young people. BMJ. 2019:365:12261. doi: 10.1136/
bmj.[2261.

Struik LL, Dow-Fleisner S, Belliveau M, et al. Tactics
for drawing youth to vaping: content analysis of
electronic cigarette advertisements. J Med Internet
Res. 2020;22(8):e18943. doi: 10.2196/18943.
Chaplin MD, Brogie J, Burch A, et al. Effectiveness
of an educational intervention on health risks of
vaping for high school-aged adolescents. J Am
Pharm Assoc (2003). 2020;60(6):e158-e161. doi:
10.1016/j.japh.2020.05.008.

Ministry of Health - Manati Hauora. Annual

Data Explorer 2022/23: New Zealand Health

Survey [Internet]. Wellington (NZ): Ministry of
Health - Manat( Hauora; 2023 [cited 2024 Aug 2].
Available from: https://minhealthnz.shinyapps.io/
nz-health-survey-2022-23-annual-data-explorer/
Health Research Council of New Zealand. Maori
Health Advancement Guidelines [Internet].
Auckland (NZ): Health Research Council of New
Zealand; 2019 [cited 2024 Aug 2]. Available from:
https://www.hrc.govt.nz/sites/default/files/2021-
02/HRC%20Maori%20Health%20Advancement%20
Guidelines.pdf

Bellisario A, Bourbeau K, Crespo DA, et al. An
observational study of vaping knowledge and

23.

24,

25.

26.

27.

28.

29.

30.

23

perceptions in a sample of US adults. Cureus.
2020;12(6):e8800. doi: 10.7759/cureus.8800.
Shilco P, Golshan T, Lande S, et al. Knowledge

and attitudes of adolescents to e-cigarettes: an
international prospective study. Int J Adolesc Med
Health. 2020;34(3). doi: 10.1515/ijamh-2019-0210.
Ball J, Fleming T, Drayton B, et al. New Zealand
Youth19 survey: vaping has wider appeal than
smoking in secondary school students, and

most use nicotine-containing e-cigarettes. Aust

N Z J Public Health. 2021;45(6):546-553. doi:
10.1111/1753-6405.13169.

Walker N, Parag V, Wong SF, et al. Use of e-cigarettes
and smoked tobacco in youth aged 14-15 years

in New Zealand: findings from repeated cross-
sectional studies (2014-19). Lancet Public

Health. 2020;5(4):e204-e212. doi: 10.1016/
$2468-2667(19)30241-5.

Ministry of Education. The Equity Index [Internet].
Wellington (NZ): Ministry of Education; 2023

[cited 2024 Aug 2]. Available from: https://www.
education.govt.nz/our-work/changes-in-education/
equity-index/

Groom AL, Vu TT, Landry RL, et al. The influence of
friends on teen vaping: a mixed-methods approach.
Int J Environ Res Public Health. 2021;18(13):6784.
doi: 10.3390/ijerph18136784.

Wallace LN, Roche MJ. Vaping in context:

Links among e-cigarette use, social status,

and peer influence for college students.

J Drug Educ. 2018;48(1-2):36-53. doi:
10.1177/0047237918807706.

Baker KA, Campbell NJ, Noonan D, et al. Vaping
prevention in a middle school population

using CATCH My Breath. J Pediatr Health Care.
2022;36(2):90-98. doi: 10.1016/j.pedhc.2021.07.013.
Richardson A, Ganz O, Vallone D. Tobacco on

the web: surveillance and characterisation of
online tobacco and e-cigarette advertising.

Tob Control. 2015;24(4):341-7. doi: 10.1136/
tobaccocontrol-2013-051246.

New Zealand Medical Journal
Te ara tika o te hauora hapori

2025 Jan 24;138(1608).1SSN 1175-8716
https://www.nzmj.org.nz/ ©PMA



