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Results: One thousand one hundred nineteen participants completed the survey:
144 had never smoked; 975 used to smoke, 401 currently vaped nicotine, and
718 used to vape nicotine. Participants were predominantly aged >25 years (89%);
63% were female, and 21% were Indigenous Maori and/or Pacific. Predictors of
vaping dependence were having smoked or vaped for >2 years and vaping >3%
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feeling dependent, and cost. Quitting strategies included stopping abruptly, nico-
tine tapering and family/friend support. Triggers for relapse were stress, being
around others who vaped and nicotine withdrawal.

Discussion and Conclusion: In NZ reasons to quit and triggers to return to
vaping are similar to quitting smoking. Until more research is available, it seems
appropriate to support people who wish to stop vaping with similar strategies used

to support people to quit smoking.
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Key Points

« Reasons for trying to quit vaping included current/future health concerns, dis-
liking feeling dependent and the cost of vaping.

« Quitting strategies included just stopping, nicotine tapering and family/friend
support.

« Triggers for relapse to vaping were stress, being around people vaping and nico-
tine withdrawal.

 Findings were generally consistent regardless of demographic group, smoking
history, vaping duration, degree of vaping dependence and where considered,
vaping identity and attitudes.

« People in New Zealand who vape nicotine and want to quit experience similar
challenges to people who smoke tobacco and want to quit, suggesting similar

1 | INTRODUCTION

Aotearoa New Zealand (NZ) has a goal to be smokefree
by 2025, defined as a daily smoking prevalence of less
than 5% for all population groups. To help achieve the
goal, alternative sources of nicotine, such as nicotine
replacement therapy (NRT) and vapes (e-cigarettes) are
widely available in NZ. Vaping is included in NZ’s smok-
ing cessation treatment guidelines [1] and promoted as a
tool to support quitting tobacco use (e.g., https://
vapingfacts.health.nz). In the past 8 years, daily smoking
has more than halved in NZ amongst those aged >15 years
(from 15% in 2015/2016 to 7% by 2023/2024) [2].
Conversely, over the same period, daily vaping has
increased (from 1% in 2015/2016 to 11% in 2023/2024) [2].
In 2023/2024, most New Zealanders who vaped daily were
aged >25years, with the prevalence of vaping highest
amongst those aged 18-24 (27%) and amongst indigenous
Maori (29%) and Pacific peoples (22%) [2].

Once people have switched from smoking tobacco to
vaping, the NZ smoking cessation guidelines recommend
they stop vaping [1]. This recommendation is based on
evidence that smoking is more harmful than vaping, and
vaping is more harmful than not vaping [3]. Further-
more, some individuals who vape report symptoms of
nicotine dependence [4] and longitudinal studies suggest

cessation support could be offered.

vaping may result in some people (who have never
smoked) taking up smoking [5, 6]—although these findings
should be interpreted with caution [7-9]. Currently, limited
trial evidence exists to guide healthcare providers on treat-
ments for people who wish to stop vaping. To date, five vap-
ing cessation trials have been published, but only one was
fully powered: a US trial of text messaging in young adults
aged 18-24 (N = 2588) [10, 11]. The four other trials
were exploratory, investigating cytisine (N = 160) [12],
varenicline (N = 140) [13], contingency management
(N = 27) [14], nicotine tapering and NRT (N = 24) [15].
Of the five trials, only two recruited participants aged
>18 years [12, 13] (the other three focused on partici-
pants under 25 years [11, 14, 15]). Given the above,
current vaping cessation recommendations draw heavily
from the smoking cessation evidence base [16-18].
Research involving people who used to vape, or have
relapsed to vaping, is critical to inform strategies to quit
vaping, and to enhance public health. A 2022 review of
79 studies on vaping cessation reported that adults either
used no support or tried varenicline, NRT or nicotine taper-
ing to quit [19]. A 2018 NZ study explored reasons for stop-
ping vaping amongst 131 people aged >18 years [20].
However, this study was limited: first, it was undertaken
before nicotine salt pod vapes became the dominant vaping
product in NZ (organic nicotine salts, such as benzoate,
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lactate, levulinate and pyruvate, have superior inhaled bio-
availability to freebase nicotine) [21]. Second, strategies par-
ticipants used to quit vaping were not examined (which
would have offered a more nuanced view of vaping experi-
ences). Third, the authors did not interview Pacific people
(who have a high prevalence of vaping [2] and make up 9%
of the NZ population [22]) and people who vape, but have
never smoked (a growing proportion of people in NZ) [23].
Sixty Pacific peoples (aged 17-62 years) provided their views
on vaping in a qualitative study (using Pacific research
methods) undertaken in NZ between March and May 2022
inclusive [24]. Participants who vaped did want to ulti-
mately achieve a nicotine-free life, motivated by concerns
around the health effects of vaping. No other information
on vaping cessation was mentioned in the study report.

To address the above evidence gaps, in December 2022,
we conducted an online, nationwide, cross-sectional survey
to gain insights from New Zealanders, with and without a
history of smoking, who currently vaped or used to vape,
about their efforts to quit vaping. The main objectives were
to identify predictors of vaping dependence; the main reasons
for trying to quit vaping and the strategies used (and whether
these reasons differ according to demographics, smoking
background, vaping duration and level of vaping depen-
dence); and key triggers for relapse to vaping (and the extent
to which these triggers differ according to level of education,
smoking background, vaping duration, level of vaping depen-
dence, vaping identity and attitudes towards e-cigarettes).

2 | METHODS

2.1 | Eligibility
Participants were eligible if they were >16 years of age,
lived in NZ, used to smoke or had never smoked, AND
currently used nicotine vapes (but had tried to stop) or
used to vape nicotine. People who smoked daily/non-
daily were not eligible for the survey. Participants who
used to smoke were defined as those who had smoked
tobacco cigarettes, roll-your-own tobacco, cigars, cigaril-
los, pipes and/or shisha or a waterpipe in the past, but
did not at the time of the survey. Participants were classi-
fied as having ‘never smoked’ if they had never smoked
any of the above tobacco products. Participants who
‘used to vape’ were defined as those who had vaped nico-
tine in the past, but did not at the time of the survey.

2.2 | Participant recruitment

Participants were recruited via a NZ market research
company (Horizon Research). People aged >18 years

throughout NZ were invited to join Horizon Research
panels via email, online advertising, and ‘member-get-
member’ referrals. Adult respondents were asked to
invite eligible people aged 16-17 in their household
to also answer the survey. Horizon Research also drew
respondents from Dynata and Kantar market research
online panels to achieve the required sample size. Data
were collected in December 2022. Ethics approval was
granted by the University of Auckland Health Ethics
Committee on 21 November 2022 (Ref No. AH25237).

2.3 | Outcome measures
We used an online questionnaire to collect screening and
outcome data (Appendix 1). The topics covered in the
questionnaire are shown in Table 1.

2.4 | Sample size

We sought 1100 participants to confer 95% confidence,
with a margin of error for proportions of 2-3% and a
standard deviation for means of 0.06 to provide robust
estimates. Horizon Research sought as many Maori and
Pacific respondents as possible to ensure robust results
for these groups, given their small population, but high
prevalence of vaping [2] and the obligations of the NZ
government and health providers to Maori via the Treaty
of Waitangi and equity commitments.

2.5 | Analyses

The protocol and analysis plan were preregistered
(https://doi.org/10.17605/0SF.IO/A78GE). We used R
version 4.2.1, with all statistics two-tailed, at a 5% signifi-
cance level. Demographic characteristics were sum-
marised for the entire sample, stratified by smoking and
vaping status, with ethnicity prioritised [26] into four
groups: Maori, Pacific, NZ/European and Asian/Other.
Some question options were merged to ensure equal
numbers of participants in each cell, thus enabling more
robust analyses. Normally distributed continuous vari-
ables are presented as means and standard deviations, or
medians and inter-quartiles for skewed data. Categorical
variables are presented as frequencies and percentages
for the whole sample and stratified by smoking and vap-
ing status. We used chi-square tests to examine whether
vaping and smoking status were associated with demo-
graphic variables. Responses to the questions about rea-
sons to quit vaping, quit vaping strategies, and triggers
for relapse to vaping were ranked according to frequency.
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TABLE 1 Key topics covered in the survey questionnaire.

Topic Measures
Sociodemographic Age, gender, ethnicity, education, area of residence.
characteristics

Smoking characteristics

Vaping characteristics

Dual use

Vaping dependence

Vaping identity

Attitude towards
e-cigarettes

Vaping quit attempts

Vaping quit
characteristics

Vaping uptake

Vaping quit attempt
triggers and barriers

Current smoking status (never/past smoking); years smoked; smoking frequency; time to the first
cigarette of the day.

Current vaping status (current/past vaping); years vaped; device type (with images shown); nicotine
strengths used; flavours used. Note: For people who currently vaped, these questions were framed around
‘current use.’” For people who used to vape, the questions were framed around use ‘just before they quit
vaping.’

Defined as smoking and vaping in the same day (‘When you smoked during the day, did you also vape
during the day’ with answer options of Yes, Sometimes and No). Note: Participants who responded ‘yes’
were asked about the effect of vaping on their frequency of smoking (i.e., smoked more tobacco, no
change in the amount of tobacco smoked or smoked less tobacco).

Measured using a validated 4-item e-cigarette dependence scale [25], with each item scored using a scale
ranging from 0 ‘never’ to 4 ‘almost always’; higher scores indicate higher levels of dependence, with
scores ranging from 0 to 16).

Assessed by agreement with the statement ‘Vaping was/is a part of me’, measured on a Likert scale of 1
(‘not at all’) to 5 (‘completely agree’). Participants were classified into weak, medium, and strong vaping
identities, using 33rd and 66th percentiles.

Assessed by agreement with the statement, ‘e-cigarettes are less harmful than tobacco’ measured using a
Likert scale of 1 (‘completely disagree’) to 5 (‘completely agree’). Participants with scores of 1-2 were
considered to have a negative attitude towards e-cigarettes, whilst those with a score of 3 were considered
to have a neutral attitude, and those with a score of 4-5 a positive attitude.

Number of serious attempts to quit vaping (defined as deciding to stop to make sure never to vape again).

Assessed by two questions: (i) reasons for trying to (or wanting to) quit vaping; (ii) quit support and
strategies (response options provided varied based on the participant’s vaping status).

Assessed by two questions about: (i) reasons for starting to vape (answer options varied based on smoking
history); (ii) reasons for continued vaping (amongst people who currently vaped, irrespective of smoking
status). Note: Results from these questions will be reported separately in another publication.

Assessed by two questions: (i) triggers for relapse to vaping; and (ii) barriers to quitting. These questions
had predefined response options plus a free text option to capture emerging themes (i.e., text box for
qualitative answers). Note: Question ii will be reported separately in another publication.

A multiple stepwise regression model was run looking at
predictors of vaping dependence, with years vaped, years
smoked (0 for people who had never smoked), nicotine
strength, and attitude towards vapes as key predictors.
R-squared, unstandardized coefficients, and 95% confi-
dence intervals (CI) are reported.

3 | RESULTS
3.1 | Description of survey sample

The survey was undertaken by 1119 participants and
1093 (98%) answered all questions. Missing data were
excluded on a ‘per analysis’ basis, therefore, not all
results sum to the total sample size. Sample character-
istics are provided in Table 2. Most participants (87%)
were people who had previously smoked (of whom

63% used to vape and 37% currently vaped). In the
subgroup that had never smoked tobacco (13%), 71%
(n =102) used to vape and 29% (n = 42) currently
vaped. Recruitment of participants under 18 years of
age was unsuccessful, with only one such person (who
used to smoke and currently vaped) completing the
survey. Survey engagement amongst Pacific (5%) and
Maori (16%) was below population parity (9% and 20%
respectively) [22].

Smoking and vaping outcomes for participants are
reported in Table 3. Amongst people who used to smoke,
58% had been smoking for >6 years (65% if they also cur-
rently vaped), and more than 70% used to smoke daily
(83% if they currently vaped). Just over half (53%) of peo-
ple who used to smoke had their first cigarette within
30 minutes of waking. Irrespective of current vaping sta-
tus, almost half of the participants who used to smoke
had engaged in dual use all or some of the time. In this
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TABLE 2 Demographic features of survey participants, stratified by smoking and vaping status.
. . Total Never smoked Used to smoke p-valzle
Variable Categories for y
N =1119, Used to vape Currently vape Used to vape Currently vape
n (%) N=102,n(%) N=42,n(%) N=¢616,n (%) N =359,n (%)

Gender Male 395 (35) 33(32) 14 (33) 234 (38) 114 (32) 0.336
Female 710 (64) 66 (65) 28 (67) 377 (61) 239 (67)
Not-binary 13(1) 3(3) 0 5(1) 5(1)
Prefer not to say 1(0) 0 0 0 1(0)

Age group, years 1624 126 (11) 33(32) 13 (31) 48 (8) 32(9) 0.001
25-44 603 (54) 51 (50) 24 (57) 328 (53) 200 (56)
>45 390 (35) 18 (18) 5(12) 240 (39) 127 (35)

Ethnicity Maori 181 (16) 16 (16) 6(14) 85(14) 74 (21) 0.001
Pacific 55 (5) 7(7) 2(5) 28 (5) 18 (5)
NZ/European 756 (68) 55 (54) 25 (60) 438 (71) 238 (66)
Asian/other 127 (11) 24 (24) 9(21) 65 (11) 29 (8)

Education No formal 133 (12) 20 (20) 5(12) 77 (13) 31(9) 0.070
Secondary 696 (62) 60 (59) 29 (69) 382 (62) 225 (63)
Vocational/ 290 (26) 22(22) 8(19) 157 (25) 103 (29)
diploma/tertiary

Place of residence ~ Large city 656 (59) 65 (64) 28 (67) 339 (55) 224 (62) 0.202
Regional 351 (31) 29 (28) 12 (29) 207 (34) 103 (29)
city/town
Rural 112 (10) 8(8) 2(5) 70 (11) 32(9)

Note: Twenty-six respondents did not answer all questions. Therefore, not all totals add up to 1119. Bold values are statistically significant.

group, 44% had smoked less tobacco when vaping, com-
pared to before they had started vaping.

The most frequently used vaping device was a
rechargeable pod device (used by 56% of participants),
with modifiable devices (‘mods’) the least used (14%).
Sealed disposable devices were more popular amongst
participants who had never smoked (~50%, compared
with 25% amongst participants who used to smoke).
Exploratory analyses identified younger people were more
likely to use disposable devices (16-24 years: 52%,
vs. 25-44 years: 44%; >45 years: 30%). A quarter of partici-
pants (predominantly people who used to vape) did not
know what nicotine strength they used. Of those who
knew the nicotine strength, more used lower strength nic-
otine (50% used <1.2%, vs. 25% using >1.3%). However,
19% (67/359) of people who currently vaped and had never
smoked used high nicotine (>3.6%) vapes. Fruit-flavoured
nicotine liquid was the most popular across all subgroups.

Most people (64-75%) who used to vape had vaped
for <1 year, but most people (60-64%) who currently
vaped had done so for 2-5 years. As expected, the mean
score for vaping dependence was higher amongst partici-
pants who currently vaped compared with participants

who used to vape. Irrespective of smoking history or cur-
rent vaping status, most (77%) participants had made
between one and three serious attempts to quit vaping.
Compared with participants who no longer vaped, more
people who currently vaped had a positive attitude
towards e-cigarettes and a strong vaping identity.

3.2 | Predictors of vaping dependence

The key predictors of vaping dependence were having
smoked for >2 years, vaping for >2 years, and use of nicotine
strengths greater than 0.3%, whilst not knowing the nicotine
strength negatively predicted vaping dependence (Table 4).

3.3 | Reasons for trying to quit vaping

The three most common reasons for trying to quit vaping
were: health concerns (n = 516, 47%, 95% CI 44-50%), a
dislike of feeling dependent on vaping (n = 424, 39%,
95% CI 36-42%), and the cost of vaping (n = 293, 27%,
95% CI 24-30%). Apart from minor changes in the order,
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TABLE 3 Smoking and vaping outcomes.
Total Never smoked (N = 144) Used to smoke (N = 975) p-value for 2
N =1119, Used to vape Currently vape Used to vape Currently vape
n (%) N=102,n (%) N=42,n (%) N=616,n (%) N =359,n (%)
Smoking duration 0.001
<1 year 160 (16) - - 134 (22) 26 (7)
2-5 years 253(26) - - 154 (25) 99 (28)
>6 years 562 (58) - - 328 (53) 234 (65)
Smoking frequency 0.001
Daily 708 (73) - - 409 (66) 299 (83)
Non-daily 267 (27) - - 207 (34) 60 (17)
Time to first cigarette 0.001
Within 5 min 169 (17) - - 89 (14) 80 (22)
6-30 min 349 (36) - - 209 (34) 140 (39)
31-60 min 160 (16) - - 87 (14) 73 (20)
60 min 297 (31) - - 231 (38) 66 (18)
Dual use 0.001
Yes 140 (14) - - 84 (14) 56 (16)
Sometimes 287 (30) - - 199 (33) 88 (25)
No 544 (56) - - 329 (54) 215 (60)
Tobacco smoked in the 0.615
‘dual using’ group®
Less 263(62) - - 176 (62) 87 (61)
The same 125 (29) - - 85 (30) 40 (28)
More 37(9) - - 22 (8) 15 (11)
Vaping device -
Rechargeable pod 619 (56) 62 (62) 22 (52) 313 (52) 222 (62)
Disposable device 301 (27) 43 (43) 21 (50) 146 (24) 91 (25)
Modifiable device 152 (14) 10 (10) 7(17) 87 (14) 48 (13)
Rechargeable tank 302 (27) 18 (18) 8(19) 207 (34) 69 (19)
Nicotine strength® -
Didn’t know 262 (23) 34(33) 4(10) 196 (32) 28 (8)
<0.3% 289 (26)  23(23) 9(21) 178 (29) 79 (22)
0.4-1.2% 271 (24) 17 (17) 10 (24) 130 (21) 114 (32)
1.3-3.5% 157 (14) 14 (14) 7(17) 67 (11) 69 (19)
>3.6% 127 (11) 12 (12) 12 (29) 36 (6) 67 (19)
Flavours -
Mint/menthol 328(30)  23(23) 12 (29) 191 (32) 102 (29)
Tobacco 268 (24) 15 (15) 7Q17) 166 (27) 80 (22)
Fruit 544 (49) 68 (68) 25 (60) 290 (48) 161 (45)
Combination 204 (18)  23(23) 7(17) 115 (19) 59 (17)
Other 424 2(2) 0 (0) 24 (4) 16 (4)
Years vaped 0.001
<1 year 591 (53)  77(75) 16 (38) 389 (64) 109 (30)
2-5 years 491 (44)  25(25) 25 (60) 213 (35) 228 (64)
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TABLE 3 (Continued)

Total Never smoked (N = 144)

Used to smoke (N = 975)

p-value for y>
N =1119, Used to vape Currently vape Used to vape Currently vape
n (%) N=102,n (%) N=42,n (%) N =616,n (%) N =359,n (%)
>6 years 33(3) 0(0) 1(2) 10 (2) 22 (6)
Vaping dependence® 0.001
Mean (SD) 6.02(3.74) 4.19 (3.88) 7.45 (3.56) 5.09 (3.54) 7.96 (3.16)
Number of serious quit attempts 0.001
1 attempt 562 (50) 60 (60) 12 (29) 334 (55) 156 (44)
2 attempts 287(26)  21(21) 20 (48) 144 (24) 102 (29)
3 attempts 162 (14) 15 (15) 7(17) 75 (12) 65 (18)
4 attempts 26 (2) 2(2) 0 12(2) 12 (3)
>5 attempts 58 (5) 0 3(7) 35 (6) 20 (6)
Attitude towards vapes® 0.001
Negative 342(31)  29(30) 11 (26) 224 (37) 78 (22)
Neutral 414 (38) 45 (46) 18 (43) 213 (35) 138 (39)
Positive 337(31)  24(24) 13 (31) 165 (27) 135 (38)
Vaping identity® 0.001
Weak 594 (54) 68 (69) 16 (38) 381 (63) 129 (36)
Medium 313(28)  22(22) 12 (29) 148 (24) 131 (37)
Strong 197(18)  9(9) 14 (33) 77 (13) 97 (27)

Note: Twenty-six respondents did not answer all questions. Therefore, not all totals add up to 1119. Bold values are statistically significant.

Abbreviation: SD, standard deviation.
“In those who said ‘yes’ or ‘sometimes’ to dual-use.

"People could choose several strengths. The data presented are based on the highest strength reported for each participant.
“Measured using the validated 4-item e-cigarette dependence scale [25], with each item scored using a Likert scale of 0 (‘never’) to 4 (‘almost always’). Higher

scores indicate higher levels of dependence, with scores ranging from 0 to 16.

9Based on a Likert scale of 1 (‘completely disagree’) to 5 (‘completely agree’) regarding the statement ‘e-cigarettes are less harmful than tobacco.” Scores:

1-2 = negative, 3 = neutral, and 4-5 = positive.

“Based on a Likert scale of 1 (‘not at all’) to 5 (‘completely agree’) regarding the statement ‘Vaping was/is a part of me.” Scores: 1-2 = weak, 3 = medium and

4-5 = strong.

these were consistently the top three reasons irrespective
of demographics, smoking background, vaping duration or
level of vaping dependence (Table S1). The minor order
changes related to different levels of some baseline charac-
teristics, for example, ‘T don’t like feeling dependent’ was
more commonly chosen in younger age groups, compared
to older age groups. Furthermore, ‘current/future health
concerns’ and ‘not liking feeling dependent’ were less
endorsed by those with lower dependence.

3.4 | Strategies used to quit vaping

The most common strategy used to quit vaping was just
stopping (n = 600, 55%, 95% CI 52-58%), followed by
reducing the strength of nicotine used (n = 251, 23%,
95% CI 20-25%), and support from friends and/or family

(n =207, 19%, 95% CI 17-21%). The order of these find-
ings was generally consistent across the majority of the
investigated subgroups (Table S2). The order of the sec-
ond and third main strategies switched for people with
no formal education, people who had never smoked, and
people who had vaped for <1 year. Participants with a
high level of nicotine dependence were more likely to use
a nicotine reduction strategy to quit. ‘Just stopping’ was
more commonly endorsed by people who had a low level
of nicotine dependence, had vaped for less than a year,
and lived in a rural area (Table S2).

3.5 | Key triggers for relapse to vaping

Universal drivers to relapse amongst people who vape
nicotine were feeling stressed (n = 194, 49%, 95% CI 44-
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TABLE 4 Regression model of vaping dependence by smoking duration, vaping duration, attitude towards vapes and nicotine strength.

Predictor Levels B (95% CIs) p
Smoking duration Never smoked Reference
<1 year —0.10 (—0.86, 0.64) 0.776
2-5 years 0.77 (0.1, 1.45) 0.025
>6 years 0.89 (0.28, 1.51) 0.004
Vaping duration <1 year Reference
2-5 years 2.07 (1.64, 2.50) 0.001
>6 years 2.74 (1.53, 3.94) 0.001
Attitude towards e-cigarettes® Negative Reference
Neutral —0.22 (—0.69, 0.26) 0.365
Positive —0.12 (—0.62, 0.38) 0.636
Nicotine strength <0.3% Reference
0.4-1.2% 1.28 (0.74, 1.83) 0.001
1.3-3.5% 1.72 (1.08, 2.35) 0.001
>3.6% 2.14 (1.46, 2.83) 0.001
Don’t know —1.13 (—1.68, —0.57) 0.001

Note: Analyses are not controlled for any baseline factors. Bold values are statistically significant.

Abbreviation: CI, confidence interval.

“Based on a Likert scale of 1 (‘completely disagree’) to 5 (‘completely agree’) regarding the statement ‘e-cigarettes are less harmful than tobacco.” Scores:

1-2 = negative, 3 = neutral and 4-5 = positive.

54%), being around others who vaped (n = 162, 41%, 95%
CI 36-46%), and symptoms of nicotine withdrawal
(n =149, 37%, 95% CI 33-42%). Although these findings
were consistent across the majority of subgroups investi-
gated, drinking alcohol was a key trigger for people who
had never smoked, had a higher education, had vaped for
<1 year, had a low/medium level of dependence, a weak/
medium level of vaping identity, or a neutral/positive
attitude to vaping (Table S3). Participants with a higher
level of education or a strong vaping identity noted that
feeling anxious/depressed triggered relapse to vaping.
Finally, long-term users of vapes (>6 years) reported a
key trigger was the ‘sense of loss’ in stopping vaping.

4 | DISCUSSION

This survey identified that in a NZ population of people
who were current or former users of nicotine vapes
(with or without a history of tobacco use), vaping
dependence was predicted by long-term use of tobacco
or vapes, and use of higher strength nicotine vapes.
People who had successfully or unsuccessfully quit vap-
ing were primarily motivated to do so by concerns
around the potential health risks of continued vaping,
the dislike of feeling dependent, and ongoing costs.
Quitting vaping and smoking shared similarities, with

multiple quit attempts made by some before success-
fully stopping, and the commonly used quit smoking
strategy of ‘going cold turkey’. A unique aspect of vap-
ing is that it allows users to successfully apply a nico-
tine reduction strategy to help them quit. Key triggers
for relapse to vaping were similar to those for relapse
to smoking.

Support to quit vaping strategies should focus on
managing stress, mental health and nicotine withdrawal,
and avoidance of environments where people vape
and/or alcohol is consumed. These findings highlight
that vaping cessation support does not necessarily need
to be tailored based on demographics, smoking history,
vaping duration or vaping dependence. Finally, certain
people are able to successfully quit vaping with no sup-
port (such as those with low levels of nicotine depen-
dence, or those who have only vaped for a short period of
time). We also note that dependence is a consideration
when quitting vaping [27], yet the proportion of the sam-
ple who reported dependence was low.

This study provides the first in-depth data for NZ on
strategies used by people who used to vape or had
relapsed to vaping (irrespective of their history of tobacco
use) to quit vaping, and was undertaken at a time when
nicotine salt pod vapes were dominant in the NZ market.
Importantly, the research had an equity focus and pro-
vides some of the first data on vaping cessation amongst
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Maori and Pacific peoples (although participation rates
by these populations were not as high as hoped).

Findings from this survey are consistent with the lim-
ited international research that exists on this topic. The
similarities between quitting vaping and smoking have
been previously observed. For example, in a content
analysis of 1228 Reddit posts, the main reasons for
wanting to stop vaping were negative physical conse-
quences (e.g., tight chest) and feeling ‘stuck’ due to
nicotine addiction [27]. This study also found key trig-
gers for relapse to vaping were withdrawal symptoms
and intensity of addiction. A Canadian qualitative
study (seven focus groups) of 41 people aged 16-29
years who vaped and wanted to quit reported cost and
dependence as key drivers for trying to quit, although
concerns around industry influence were also
strong [28]. Two important differences were noted
between motivations to stop vaping and smoking, spe-
cifically wanting to stop vaping was due to a ‘lack
of trusted information on vaping’ whilst for smoking
it was due to being perceived as less acceptable
socially [28]. Consequently, the authors argued that
delivery of vaping cessation support within existing
smoking cessation services may not be appropriate for
youth and young adults given the ‘strong stigma
against smoking and an apparent desire to disassociate
vaping from smoking’ [28]. It remains unknown
whether the same views are held by a similar popula-
tion in NZ, highlighting the need for research to
explore this issue (again with a strong equity focus,
and findings interpreted though an appropriate cul-
tural lens).

The strategies used by NZ participants to quit vaping
were also similar to those noted in other studies. For
example, a US survey of 204 people who both smoked
and vaped reported that the most common strategies to
quit vaping were cutting down (68%), seeking advice
from a doctor (28%), quitting ‘cold turkey’ (24%), using
NRT (24%), and switching to vapes with less nicotine
(24%) [29]. Similarly, in the before-mentioned content
analysis of Reddit posts, most users preferred to quit
through gradual reduction (e.g., tapering the nicotine
content) with key facilitators being distraction techniques
(e.g., gaming and mindfulness exercises) and having a
positive mindset [27]. Finally, a 2022 US survey
(N = 1563) of predominately female university students
aged 18-24 years found most quit attempts amongst peo-
ple who vaped were unassisted [30].

Strengths of the research include the large sample
size, the high response rate, and opportunity for a wide
cross-section of the NZ vaping community (including
Indigenous Maori, Pacific, people who have never

smoked and adults aged >16 years) to share their experi-
ences with vaping cessation. Findings will help inform
public health messaging and support around vaping ces-
sation, and the design of future vaping cessation inter-
ventions to be tested in clinical trials. A number of
limitations are acknowledged. First, the survey represents
participant views from a country with a strong tobacco
end-game plan where vaping is a key element, and thus
findings may not be as generalisable to countries with
different tobacco and vaping policy and e-cigarette avail-
ability. Second, no minimum level of vaping intensity or
duration was used for the definition of vaping, so a per-
son who had merely tried vaping nicotine on one or two
occasions was eligible to participate (although this was
unlikely to have occurred given the dependence scores
of participants). Third, we used a ‘non-probabilistic’
sampling method to recruit members, which may affect
the generalisability of our findings. We are not aware
of any national, ‘probability sampled’ online panels in
NZ. Finally, some subgroups had small numbers
(i.e., people who vaped for >6 years; those that had never
smoked, but currently vaped), and the opportunity to
hear the youth, Pacific and Maori voice in this research
was absent or low. There findings highlight the need for
different and more culturally appropriate research pro-
cesses to reach these populations (e.g. the before-
mentioned Pacific vaping report [24]), to ensure their
experiences and opinions are heard.

5 | CONCLUSION

Findings from this cross-sectional survey suggest several
promising avenues to support vaping cessation. Vaping
as an exit strategy from smoking should be offered to
people who smoke and have failed with other methods.
Once vaping is taken up, it should be promoted as
a short-term, step-down tactic (e.g., 3-12 months).
Such a strategy aligns with those provided in the UK,
Canadian, and NZ vaping cessation guidance [16-18].
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APPENDIX 1: SURVEY OF STRATEGIES TO
QUIT NICOTINE VAPING

[Text in blue or red italics is not seen by participants.
Explanation of branching logic shown below to high-
light the total number of questions asked of each
group. *= Total questions asked, excluding screening
and demographic questions]

Four screening questions
(all complete)

l

Four demographic questions
(all eligible participants complete)

l l

participation at any time by exiting the survey or closing
your web browser. Any responses entered up to the point
of withdrawal will be retained in the survey. Data from
this survey will be retained indefinitely for future
research.

To find out if you are eligible to take the survey
please complete the following four screening ques-
tions. Please note that by completing the screening

Ex-smoker
(5-6 questions asked)

Never-smoked
(one question asked)

l | l

l

Current vaper Ex-vaper Current vaper Ex-vaper
(17 questions (16 questions (17 questions (16 questions
asked) asked) asked) asked)
| I I |
| I I 1
| I I 1
1 1 1 1
1 1
| One final question for all i
| : |
1 I I I
v v v v

Total Total Total Total
questions to questions to questions to questions to
complete* complete* complete* complete*
N=23-24 N=23 N=19 N=18

Survey of strategies to quit nicotine vaping

We are interested in your opinions and use of
e-cigarettes. E-cigarettes are sometimes referred to as
‘vapes’ and using an e-cigarette is often called ‘vaping.’
E-cigarettes heat a liquid (sometimes called ‘e-juice’),
turning it into an aerosol (vapour) that the user breathes
in. Some vapes look like pens or a USB stick. Vapes may
or may not contain nicotine, and may be flavoured.

Before you start the survey please read the informa-
tion sheet to find out more about the study [link pro-
vided]. You can download and save this information
sheet if you wish.

This anonymous survey is expected to take
5-7 minutes to complete, and your participation is volun-
tary. Whether or not you take part is your choice. You
may decline to participate. You can withdraw your

questions you are giving your consent for your
responses to be recorded.

Screening questions

1. Which age groups are you in?

< 16 years
16-17 years
18-24 years
25-34 years
35-44 years
45-54 years
55-64 years
65-74 years

75 years or over

Oooooooooo
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2. Do you live in New Zealand (Choose one only)?

O Yes
O No

3. Before we get to the questions about vaping,
please tell us if you have you ever smoked
tobacco in cigarettes, roll-your owns, cigars, ciga-
rillos, pipes, and/or shisha or a waterpipe?
Choose one only.

[0 I have never smoked tobacco [classified as never
smoker]|

[0 I used to smoke tobacco, but don’t now /classified
as ex-smoker|

[0 Icurrently smoke, but not every day

[ I currently smoke every day

4. Now, we are interested in vaping. Have you ever
vaped nicotine? Choose one only

[0 I have never vaped nicotine

[0 T used to vape nicotine, but don’t now /classified
as ex-vaper|

[0 I currently vape nicotine and have tried to stop
[classified as current vaper]|

[ I currently vape nicotine and have not tried to
stop

[After completing the first four questions above,
the following message will be shown to those that are

ineligible]

Based on your answers, you are not eligible to
participate in this study because [insert reasons
why they were excluded]. We thank you for answer-
ing the questions and showing an interest in our
study. We wish you well. If you currently smoke
and would like some support to stop smoking,
please contact the national Quitline on 0800 778 778.

[After completing the first four questions above,
the following message will be shown to those that are

eligible]

Thank you for answering these questions. It
looks like you are eligible to participate in this
study. You will now be asked to answer the survey
questions. By answering the questions you are
giving your consent for your responses to be
recorded. You can withdraw your participation at
any time by exiting the survey or closing your web
browser.

Demographic questions

1. What gender do you most identify with? Choose
one only.

[0 Male

[0 Female

[0 Non-binary

[0 Prefer not to say

2. Which of the following groups best describe your
ethnicity? Tick all that apply.

New Zealand European
Maori

Samoan

Cook Island Maori

Tongan

Niuean

Other Pacific (e.g. Tokelauan)
Chinese

Indian

Other (please state):

Ooooooooooo

3. Which of these options best describes your high-
est educational qualification? Choose one only.

O

No formal school qualification

[0 NCEA Level 1 or School Certificate

[] Sixth form/UE/NCEA Level 2

[0 University Bursary or 7th form

[0 Vocational qualification (includes trade certifi-
cates, diplomas etc)

[0 Undergraduate (Bachelor) degree

[0 Postgraduate degree (Masters’ degree or PhD)

[0 Prefer not to say

4. How would you generally describe the area you
are living in now? Choose one only.

[0 Large city (e.g. Auckland, Hamilton, Tauranga,
Wellington, Christchurch, Dunedin)

[0 Regional city (e.g. Whangarei, Gisborne, New Plym-
outh, Napier, Hastings, Palmerston North, Whanga-
nui, Nelson, Timaru, Invercargill)

[1 Regional town

O Rural but not remote

[0 Rural remote

[The following question set will be shown to ex-
smokers only (irrespective of vaping status),
i.e. people who have never smoked tobacco would
NOT answer the following questions]
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1. Thinking back to when you used to smoke

tobacco, how many years had you been smoking
continuously? Choose one only.

Less than a year

1 year

2 years

3 years

4 years

5 years

6 to 10 years

11 to 15 years
16-20 years

More than 20 years

Ooooooooon

. Thinking about when you used to smoke
tobacco, did you smoke every day or only some
days? Choose one only.

[0 Every day
[] Only some days

. How soon after you woke-up from sleeping did
you smoke your first cigarette? Choose one only.

[] Within 5 minutes

[0 6-30 minutes

0 31-60 minutes

[0 More than 60 minutes

. Now thinking about vaping, what were your
main reasons for starting vaping? Tick all that

apply.

To help me stop smoking
Vaping is cheaper than smoking

Vapes are easier to get hold of than tobacco
cigarettes

Current/future health concerns

Social pressure to vape

Being faced with restrictions on where I could
smoke

Advice from a medical professional, such as a
nurse or doctor

Seeing vaping online in an advert

Seeing vaping on social media (e.g., Facebook,
TikTok)

Curiosity — I just wanted to try vaping

I was given a free promotional sample

Something else (please say):

oo OO 0O oooo oood

. When you smoked during the day, did you also

vape during the day? Choose one only.

O Yes
[0 Sometimes
[0 No

. [If they answered ‘yes’ or ‘sometimes’ to Q5 above]

When you vaped during the day, did your use of
tobacco during the day change? Choose one only

[ Ismoked more tobacco
[ There was no change in how much tobacco I smoked

[ Ismoked less tobacco

[The following question will be shown to never-smokers

only, irrespective of vaping status, i.e. people who are

ex-smokers would NOT answer the following questions]

1. What were your main reasons for starting vap-

ing? Tick all that apply.

Social pressure to vape
Curiosity — I just wanted to try vaping

I think they look cool

They are easy to get hold of

I hoped they would help suppress hunger

Seeing vaping online in an advert

Seeing vaping on social media (e.g., Facebook,
TikTok)

I was going to try smoking but thought vaping
would be safer

I was given a free promotional sample

Something else (please say):

OO0 0O Oooooon

[The next question set will be shown to current

vapers only, irrespective of smoking status, i.e. people

who are ex-vapers would NOT answer the following

questions]

1. How many years have you vaped? Choose one only.

Less than a year

1 year

2 years

3 years

4 years

5 years

6 to 10 years

More than 10 years

Ooooooon

85U8017 SUOWILOD 8A11E81D) 3|qeot[dde au) Aq peueob afe S9oie YO ‘8sn JO S8 10j ARIqIT8UIIUQ AB|IM UO (SUOTIPUOD-PUB-SWBH 00" A8 |- Ake.q 1 jBul{Uo//:SANy) SUORIPUOD pue SWie | 8U18es *[520z/90/62] Uo AriqiTauliuo A (1M ‘Ariqi] Aisieniun Aesse N Aq T9OYT ep/TTTT OT/I0p/woo A3 1M ARq 1 pul|uoy/sdny woij papeojumod ‘0 ‘Z98ESarT



VAPING CESSATION STRATEGIES IN NZ

Please answer the following four questions.

. Ifind myself reaching for my [0 Never
e-cigarette without thinking about [1 Rarely
it. Choose one only [0 Sometimes
O Often
[0 Almost always
. Idrop everything to go out and [0 Never
buy e-cigarettes or e-juice. Choose [1 Rarely
one only [0 Sometimes
O Often
[0 Almost always
. Ivape more before going into a [0 Never
situation where vaping is not [1 Rarely
allowed. Choose one only [0 Sometimes
[0 Often
[0 Almost always
. When I haven’t been able to vape [0 Never
for a few hours, the craving gets O Rarely
intolerable. Choose one only [0 Sometimes
O Often
O

Almost always

6. What type of vape are you currently using. Tick

all that apply. [Some common brand names and
images are shown as prompts]|

[0 A rechargeable device with pods that are replaced
or refilled

A disposable device (the whole device is thrown
away after use)

A modifiable device (also known as mods or box
kits, which can be manually customised)

A rechargeable device with a refillable tank (also
called vape pens)
Other (please describe):

O 0O 0o O

. Are you using a nicotine salt? Choose one only

O Idon’t know
[ Yes

[0 Sometimes
[0 No

. What strength nicotine are you currently using?
Tick all that apply.

I don’t know

0 mg or 0% (no nicotine)
1-3 mg or 0.1%-0.3%

4-6 mg or 0.4%-0.6%
7-12 mg or 0.7%-1.2%
13-18 mg or 1.3-1.8%

ooooono

9.

[ 19-24 mg or 1.9%-2.4%

] 25-30 mg or 2.5-3%

[] 31-35mgor 3.1-3.5%

[ 36-40 mg or 3.6-4.0%

[ 41-45 mg or 4.1-4.5%

[ 46-50 mg or 4.6-5.0%

[ Great than 50mg or greater than 5%

What e-juice flavour are you currently using?
Tick all that apply.

[0 Mint/Menthol

[J Tobacco

[ Fruit

[0 Combination (such as mint + fruit)
[0 Other (please say what flavour)

10. On a scale of 1 to 5, where 1 is not at all and 5 is

very much, how much do you agree with the
statement: ‘Vaping is part of me.’

Not at all

1

Completely agree
2 3 4 5

11. Which of the following reasons are important

12.

in keeping you vaping? Tick all that apply.

I enjoy it
I like the variety of flavours available

I like having options around the nicotine strength
I can use

It gives me confidence, e.g., it helps make it easier
to socialise

It helps my concentration

It gives me something to do

It helps me cope with stress

It helps me cope with pain

It keeps my weight down

It helps me feel less anxious and/or depressed
Something else (please say):

ooooooo o oood

What are your main reasons for trying to quit
vaping? Tick all that apply.

[0 The cost of vaping

[0 They are too hard to get hold of

[0 No-one around me vapes

] Idon’tlike feeling I'm dependent on them
[ Current/future health concerns

[0 The vape I have is not that satisfying
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13.

14.

15.

RAHIMI ET AL.

I find the vape too difficult to use

Pressure from others to stop vaping

Being faced with restrictions on where I can vape
Advice from a health care provider

I was motivated after seeing and/or hearing a quit
vaping message

[ For religious / spiritual reasons

] Something else (please say):

oooon

How many serious attempts have you made to
quit vaping? By serious attempt I mean you
decided that you would try to make sure
you never vaped again? Choose one only.

[ 1 attempt
[0 2 attempts
[] 3 attempts
[] 4 attempts
[] 5 or more attempts

Which, if any, of the following did you try to
help you stop vaping during your most recent
serious attempt? Tick all that apply.

Nothing
Support from other ex-vapers

Support from my friends and/or family

Support from my work place

Support from Quitline or another smoking cessa-
tion service

I tried reducing the strength of the nicotine over time
Nicotine patches

Champix (varenicline)

Cytisine

An app - please name the app(s):

Prayer

Something else (please say):

ooooooo ooooo

What are the main ‘triggers’ that lead you back
to vaping? Tick all that apply.

Nicotine withdrawal symptoms (irritability, head-
ache, constipation, cravings to vape)

When I drink alcohol

Being around people who are vaping

Being around people who are using tobacco
Feeling stressed

Feeling anxious and/or depressed

Seeing vapes for sale in a shop

A strong need to have something in my hand

A sense of loss - it feels like something is missing
Feeling lonely and/or bored
Something else (please say):

oooooooooo o

16. If you met a vaper who wanted your advice on
how to try and stop vaping, what advice would
you give them? [free text].

17. What advice would you give to people who are
looking to start vaping? [free text].

[The next question set will be shown to ex-vapers
only, irrespective of smoking status, i.e. people who
are current vapers would NOT answer the following
questions]

1. How many years did you vape for? Choose
one only

Less than a year

1 year

2 years

3 years

4 years

5 years

6 to 10 years

More than 10 years

oooooooao

Thinking back to when you used to vape....

[0 Never
2. ...did you find yourself [0 Rarely
reaching for your e-cigarette [0 Sometimes
without thinking about it? ] Often
Choose one only [0 Almost always
3. did you drop everything to [0 Never
go out and buy e-cigarettes or O Rarely
e-juice? Choose one only [0 Sometimes
[0 Often
[0 Almost always
4. ... did you vape more before [0 Never
going into a situation where O Rarely
vaping was not allowed? [0 Sometimes
Choose one only [0 Often
[0 Almost always
5. ...when you hadn’t been able to 0 Never
vape for a few hours, was [0 Rarely
craving intolerable? Choose [0 Sometimes
one only [0 Often
(]

Almost always

6. What type of vapes were you using just before
you quit vaping? Tick all that apply. /Some common
brand names and images shown as prompts|

[0 A rechargeable device with pods that are replaced
or refilled
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[0 A disposable device (the whole device is thrown
away after use)

[0 A modifiable device (also known as mods or box
kits, which can be manually customised)

[0 A rechargeable device with a refillable tank (also
called vape pens)

[0 Other (please describe):

7. Were you using a nicotine salt just before you
quit vaping? Choose one only

[0 Idon’t know
[ Yes
[0 Sometimes

O No

8. What strength nicotine were you using in your vapes
just before you quit vaping? Tick all that apply.

I don’t know

0 mg or 0% (no nicotine)
1-3 mg or 0.1%-0.3%

4-6 mg or 0.4%-0.6%
7-12 mg or 0.7%-1.2%
13-18 mg or 1.3-1.8%
19-24 mg or 1.9%-2.4%
25-30 mg or 2.5-3%
31-35 mg or 3.1-3.5%
36-40 mg or 3.6-4.0%
41-45 mg or 4.1-4.5%
46-50 mg or 4.6-5.0%
Great than 50mg or greater than 5%

Ooooooooooood

9. What flavour were you using in your vapes just
before you quit vaping? Tick all that apply.

[0 Mint/Menthol

] Tobacco

[ Fruit

[0 Combination (such as mint + fruit)
[0 Other (please state)

10. On a scale of 1 to 5, where 1 is not at all and 5 is
very much, how much do you agree with the
statement: ‘Vaping was part of me.’

Not at all
1 2 3 4 5

Completely agree

11.

12.

13.

What were your main reasons for wanting to
quit vaping? Tick all that apply.

The cost of vaping
They are too hard to get hold of
No-one around me vaped

I didn’t like feeling dependent on them
Current/future health concerns

The vape I had was not that satisfying
I found the vape too difficult to use
Pressure from others to stop vaping
Being faced with restrictions

I could vape

Advice from a health care provider

I was motivated after seeing and/or hearing a quit
vaping message

For religious / spiritual reasons

Something else (please say):

on where

OO0 OO0 oOoooooood

How many serious attempts did you make to
quit vaping before you were successful? By seri-
ous attempt I mean you decided that you would
try to make sure you never vaped again. Choose
one only.

[ 1 attempt
O 2 attempts
[ 3 attempts
[ 4 attempts
[J 5 or more attempts

Which, if any, of the following helped you suc-
ceed with quitting vaping? Tick all that apply.

Nothing - I just stopped

Support from other ex-vapers

Support from my friends and/or family

Support from my work place

Support from Quitline or another smoking cessa-
tion service

Support from a vape shop

I reduced the strength of the nicotine I used
over time

Nicotine patches

Champix (varenicline)

Cytisine

An app - please name the app(s):

Prayer

Nothing - I lost my vape and/or my vape broke
and I didn’t replace it

Ooooooo oOo ooood
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[0 Nothing - I was in a place for a long period where [0 I was concerned I wouldn’t be able to concentrate
I couldn’t vape and/or couldn’t get access to vapes without it
(e.g., in hospital, in prison, on a boat out at sea for [0 Something else (please say):
a long period, etc)
[0 Something else (please say): 15. If you meet a vaper who wanted your advice on
how to stop vaping, what advice would you give
14. What were the main barriers for you around them? [free text].
quitting vaping? Tick all that apply. 16. What advice would you give to others who are
looking to start vaping? [free text].
[] Ireally enjoyed vaping
[ Vaping gave me something to do [Question for all eligible participants]
[0 I was concerned about weight gain if I stopped
vaping 1. One last question, on a scale of 1 to 5, where 1 is
] I was concerned I might start or relapse back to ‘completely disagree’ and 5 is ‘completely agree’,
smoking how much do you agree with the statement: ‘E-
[] Iwas too stressed to stop cigarettes are less harmful than tobacco.’
[0 Iwas too anxious and/or depressed to stop
[0 Vaping helped me cope with pain, so I was wor- Completely disagree Completely agree
ried the pain may get worse if I stopped 1 2 3 4 5
[] Peer pressure to keep vaping
[] Vaping provided opportunities to socialise, so I Thank you for taking the time to complete this survey.
was worried this may become more difficult If you currently vape and would like some support to stop
[] It was hard to manage nicotine withdrawal symp- vaping, please contact the national Quitline on 0800 778 778.

toms (e.g., irritability, headache, constipation,
cravings to vape)

85U8D17 SUOWILIOD BRI 3|qeotjdde auy Aq peusench a1e saole O ‘SN J0 S8InJ 10} A%eiq1 78U IUO AB|IA UO (SUORIPLOD-PUR-SLLBY WD A3 1M AReiq Ul [UO//SdRy) SUO BIPUOD pue SWB | 3U} 835 *[S5202/90/62] U0 Ariqiauluo AB|im ‘ARiqi Aisieniun Assse A T9OYT #ep/TTTT OT/I0P/W00 &3] im AReiqijeul|uo//Sdiy woiy papeojumoq ‘0 ‘298eS9rT



	Vaping cessation strategies and triggers for relapse amongst people from New Zealand who have vaped
	Abstract
	1  |  INTRODUCTION
	2  |  METHODS
	2.1  |  Eligibility
	2.2  |  Participant recruitment
	2.3  |  Outcome measures
	2.4  |  Sample size
	2.5  |  Analyses

	3  |  RESULTS
	3.1  |  Description of survey sample
	3.2  |  Predictors of vaping dependence
	3.3  |  Reasons for trying to quit vaping
	3.4  |  Strategies used to quit vaping
	3.5  |  Key triggers for relapse to vaping

	4  |  DISCUSSION
	5  |  CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION
	APPENDIX 1: SURVEY OF STRATEGIES TO QUIT NICOTINE VAPING


