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Abstract

Introduction:  The QuitNic pilot trial aimed to test the feasibility of providing a nicotine vaping 
product (NVP) compared with combination nicotine replacement therapy (NRT) to smokers upon 
discharge from a smoke-free residential substance use disorder (SUD) treatment service.
Methods:  QuitNic was a pragmatic two-arm randomized controlled trial. At discharge from resi-
dential withdrawal, 100 clients received telephone Quitline behavioral support and either 12-week 
supply of NRT or an NVP. Treatment adherence and acceptability, self-reported abstinence, cigar-
ettes smoked per day (CPD), frequency of cravings, and severity of withdrawal symptoms were 
assessed at 6 and 12 weeks. Results are reported for complete cases and for abstinence outcomes, 
penalized imputation results are reported where missing is assumed smoking.
Results:  Retention on was 63% at 6 weeks and 50% at 12 weeks. At 12 weeks, 68% of the NRT 
group reported using combination NRT while 96% of the NVP group used the device. Acceptability 
ratings for the products were high in both groups. At 12 weeks, 14% of the NVP group and 18% of 
the NRT group reported not smoking at all in the last 7 days. Mean CPD among continued smokers 
decreased significantly between baseline to 12 weeks in both groups; from 19.91 to 4.72 for the 
NVP group (p < .001) and from 20.88 to 5.52 in the NRT group (p < .001). Cravings and withdrawal 
symptoms significantly decreased for both groups.
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Conclusions:  Clients completing residential withdrawal readily engaged with smoking cessation 
post-treatment when given the opportunity. Further research is required to identify the most ef-
fective treatments postwithdrawal for this population at elevated risk of tobacco-related harm.
Trial registration number:  ACTRN12617000849392
Implications:  This pilot study showed that smoking cessation support involving options for nico-
tine replacement and Quitline-delivered cognitive behavioral counseling is attractive to people 
after they have been discharged from SUD treatment. Both nicotine vaping products and nicotine 
replacement therapies were highly acceptable and used by participants who reported reductions 
in cravings for cigarettes and perceptions of withdrawal symptoms and reductions in number of 
cigarettes smoked. Some participants self-reported abstinence from cigarettes—around one in five 
reported having quit smoking cigarettes at 12 weeks postdischarge. The results have significant 
public health implications for providing quit support following discharge from SUD treatment.

Introduction

Globally, rates of tobacco smoking amongst people with a substance 
use disorder are upwards of 80%,1 making smoking particularly 
harmful for this group and is a leading cause of death despite their 
other substance use.2–6 An 11-year cohort study of 845 persons pre-
viously in substance use disorder (SUD) treatment found that 51% 
of deaths were due to tobacco-related causes, twice that expected in 
the general population.2 Another study of people in SUD treatment 
found that cigarette smoking contributed to mortality above and be-
yond deaths due to other drug use, with death rates of smokers four 
times that of nonsmokers.3

Most people with SUDs smoke heavily and are more heavily 
nicotine dependent,1 experiencing nicotine withdrawal symptoms 
intensely when attempting to quit smoking.7,8 Although smoking cig-
arettes is socially acceptable amongst people with SUD,8 they report 
high levels of interest in quitting smoking and numerous quit at-
tempts.9 However, most individuals in SUD treatment do not receive 
support to stop smoking tobacco,9,10 meaning that their quit attempts 
rarely convert to long-term sustained abstinence.11 Studies have 
found a number of reasons for low provision of smoking cessation 
support in SUD treatment settings including low staff confidence, 
and lack of supportive organizational leadership and systems.12

Most people who are discharged from settings enforcing abstin-
ence (e.g., residential withdrawal or prison) return to smoking.13–15 
Smoking cessation trials in SUD treatment settings using behavioral 
counseling and pharmacotherapies have shown that intervention ef-
fects are lost at 6 months follow-up or longer.16–18 One recent trial in 
an inpatient setting found that intolerance to withdrawal symptoms 
is a predictor of failed abstinence18,19 which means that use of nico-
tine replacement therapy (NRT) will likely help. Existing data on the 
acceptability of NRT, however, suggests that it is not well tolerated 
by people with SUD and this may be associated with low adherence 
rates.20

A new method of helping people quit that remains largely un-
tested in people with SUD is the use of nicotine vaping products 
(NVPs). Otherwise known as electronic cigarettes (or e-cigarettes), 
NVPs may be a method of nicotine replacement that delivers nico-
tine more efficiently than conventional NRT, providing better re-
lief from cravings and withdrawal symptoms.21 The use of NVPs 
involves inhaling vapor produced by heating nicotine liquid and is 
more similar behaviorally to cigarette smoking than other smoking 
cessation medicines, which may make them more attractive and ac-
ceptable to smokers wanting to quit.22

There remain some concerns that NVPs may constitute a gateway 
to nicotine dependence and eventual cigarette smoking by youth.23 
Recent longitudinal studies show mixed results with some studies 
showing falls in smoking prevalence in youth with increased vaping 
and others the opposite effect.24–26 Also of concern has been the out-
break in the United States of lung damage cases called EVALI; how-
ever, the CDC have now reported that the damage was likely due to 
vitamin e acetate used by cannabis vapers and not nicotine vapes.27 
Nonetheless, given they are a recent development with no long-term 
safety data available, concerns for the safety of vaping nicotine re-
main, and NVPs should be tested prior to use as smoking cessation 
support.

Three large randomized controlled trials have found that NVPs 
alone or in combination with nicotine patches are safe and at least 
as effective as NRT28 or up to twice more effective than NRT at 
helping people quit smoking.29,30 Two small studies31,32 of NVPs in 
SUD treatment settings have been reported suggesting improve-
ments in reductions in cigarettes smoked, high adherence rates, and 
self-reported abstinence. However, the trials are only single group 
studies with short follow-ups and very small sample sizes (n = 2531 
and n = 1232). There is almost no evidence on the potential utility of 
NVPs with this population.

SUD treatment services that offer a period of residential admis-
sion in a smoke-free facility are an ideal opportunity to introduce 
smoking cessation interventions. Many services provide some NRT 
or behavioral support during the smoke-free stay to manage with-
drawal symptoms during the forced abstinence.10 However, typically 
no follow-up smoking cessation support is given and most clients re-
turn to smoking immediately following discharge.10 The aim of this 
pilot trial (QuitNic) was to explore the feasibility, acceptability, and 
effectiveness of providing a NVP with a 12-week supply of liquid 
nicotine and telephone Quitline support compared with a 12-week 
supply of combination NRT and Quitline support to smokers upon 
discharge from a smoke-free SUD residential withdrawal service.

Methods

Design
QuitNic was a pragmatic, open-label, single-center, two-arm 
randomized controlled trial, with an active control. Clients of 
an SUD residential withdrawal service were recruited and ran-
domized while in treatment to one of two groups to receive 
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either 12-week supply of combination NRT (active control), or 
a NVP with 12-week supply of nicotine e-liquid upon discharge 
from the service. Both groups also received telephone Quitline 
behavioral support. Participants were followed up at 6 and 12 
weeks following discharge from the unit. Ethics approval from 
the Eastern Health (E16–2016) and University of Newcastle 
(H-2017-0249) Human Research Ethics Committees was gained. 
The detailed protocol of the study is published33 and the trial is re-
gistered with the Australian New Zealand Clinical Trials Registry 
(ACTRN12617000849392).

Setting
Participants were recruited from a 12-bed residential withdrawal 
service in Melbourne, Australia, where the average length of stay is 
8 days. The site is smoke-free and as part of standard care, all clients 
are offered NRT.

Participants
Eligible clients were those aged 18  years and over who were 
tobacco smokers at admission and with capacity to provide in-
formed consent. Clients were not eligible to participate if they 
reported pregnancy or breast feeding, NVP use in the past month, 
participation in another research study at the site, or who were 
scheduled to be transferred to another residential treatment ser-
vice following discharge.

Recruitment and Randomization
During the intake assessment, withdrawal unit staff screened cli-
ents for eligibility and interested clients were referred to a research 
assistant (RA) on site for more information, who sought written 
consent. After enrollment into the trial, participants completed an 
online baseline survey using a tablet device. Upon completing the 
baseline survey, participants were randomized 1:1 to an intervention 
via a computer-sequenced 4–6 block randomization embedded in the 
tablet device software.

Intervention Groups
Participants were informed of their intervention group by the RA 
and provided with a training session of up to 1 h. The training ses-
sion provided participants with an overview of their discharge pack 
and how to best use its contents (either combination NRT or NVP) 
(see Supplementary Fig 3). All participants were told that they would 
receive proactive referral to telephone Quitline support for their quit 
attempt, during their inpatient withdrawal, and on days 1, 3, 7, 14, 
and 28 post-discharge. Participants were sent a text message prior 
to being called. The Quitline counselors were provided with a full-
day training session with a clinical psychologist prior to the start of 
the trial, focusing on the correct use of NVPs and NRT and how to 
assist people who may have multiple addictions. On discharge, par-
ticipants were provided with the packs containing the intervention 
products to which they were randomized. Interventions were pro-
vided upon discharge because inpatients are not permitted to vape 
on site.

Group 1: Combination NRT
Participants randomized to this group received 12 weeks of NRT, 
with a 4-week supply of patches plus oral forms of NRT (gum, loz-
enges, and inhalators) in the discharge pack. Refills of NRT were 
provided after the initial 4-week period following phone contact 

with participants in weeks 3 and 7 (4-week supply mailed on each 
occasion). Thus, in total, participants received 3 × 4 weeks supply of 
NRT over the 12-week period. During the 3- and 7-week calls, they 
could specify their preferences for which types of NRT to be mailed 
to them. Written information on how to use NRT correctly and for 
how long, potential side effects (and when to notify a health-care 
provider), safe storage, and handling was also included in the dis-
charge pack.

Group 2: NVP and Liquid Nicotine
Participants randomized to group 2 received a NVP starter kit 
which included the device (Innokin Endura T22; 1.5ohm atomizer, 
4.5-mL tank) and 4-week supply of nicotine e-liquid. The unfla-
vored e-liquid provided contained vegetable glycol, purified water, 
and nicotine. The dosing schedule of e-liquid provided to partici-
pants was dependent on their nicotine dependence score as measured 
by the Heaviness of Smoking Index.28,29 Participants scoring in the 
high nicotine dependence category were assigned an initial 4-week 
e-liquid supply (total 8- × 10-mL bottles) consisting of 2- × 10-mL 
bottles of 18 mg e-liquid and 6- × 10-mL bottles of 12-mg e-liquid. 
This allotment allows for a 1-week supply of 18-mg e-liquid while 
participants in this group familiarized themselves with the use of 
the device. The second and third batches of e-liquid (which were 
mailed to participants following calls at weeks 3 and 7) consisted of 
8- × 10-mL bottles of 12-mg e-liquid only. Participants scoring in the 
moderate- and low-dependence categories received 3- × 4-week sup-
plies of 8- × 10-mL bottles of 12-mg e-liquid. Written information 
on the risks and benefits of vaping, and instructions on how to use 
NVPs and safe storage and handling was included. A 1-week supply 
of 21-mg nicotine patches was also provided for use while learning 
how to use the NVP effectively.

Outcome Measures
Follow-up measures at 6 and 12 weeks were conducted via telephone 
surveys and included the following items.

Acceptability
Acceptability was measured using the question set: “Thinking about 
your use of and experience with [product], please indicate your 
agreement with the following statements: it was effective at reducing 
my cravings; it was easy to use; it was enjoyable to use.” Response 
options were as follows: (1) strongly disagree, (2) disagree, (3) un-
decided, (4) agree, or (5) strongly agree. Those in the NRT group 
were asked about each type of product individually.

Feasibility
Feasibility of conducting a NVP trial for smoking cessation in an 
SUD setting was examined by collecting consent and retention rates 
and comparing the demographic variables and outcomes between 
those retained and lost.

Treatment Adherence
Participants were asked if they had used and were currently using 
the products, frequency of use, and if they used a combination of 
products.

Abstinence From Tobacco Smoking
Abstinence from cigarette smoking was measured in two ways: 
continuous abstinence and 7-day point prevalence abstinence.34,35 

https://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntaa143#supplementary-data
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Continuous abstinence was checked at each follow-up time point, 
i.e., by self-report at weeks 6 and 12, from the date of the previous 
interview: “Since [date] did you smoke at all, even part of a cig-
arette?” and among those who did: “In the past 6-weeks (that is, 
since [date]), have you smoked a cigarette, even a puff?” with the 
response options: (1) no, not a puff, (2) 1–5 cigarettes, or (3) more 
than five cigarettes. Continuous abstinence from tobacco smoking 
was defined as no more than five cigarettes since the date (i.e., each 
6-week period). At 6 and 12 weeks, 7-day point prevalence smoking 
abstinence was assessed with: “Have you smoked at least part of a 
cigarette in the last 7 days?” The two measures are independent and 
thus some participants reporting continuous abstinence in the last 6 
weeks (with up to 5 cigarettes smoked) may not be reporting abstin-
ence at 7 days point prevalence.

Cigarettes Smoked Per Day
A single-item from the two-item Heaviness of Smoking Index36 asked 
participants how many cigarettes they smoked per day.

Frequency of Cravings
Frequency of cravings was assessed by one item37: “Currently, how 
often do you get strong cravings to smoke tobacco?” with the re-
sponse options: (1) hourly or more often, (2) several times per day, 
(3) at least once a day, or (4) less than daily.

Withdrawal Symptoms
Withdrawal was assessed using the eight-item Minnesota Nicotine 
Withdrawal Scale (MNWS),38 with symptoms rated on an ordinal 
scale, ranging from 0 (not present) to 4 (severe).

Psychological Distress
The 10-item Kessler Psychological Distress Scale (Kessler-10)39 of 
nonspecific psychological distress was administered. Scores under 20 
suggest no psychological distress, 20–24 suggest mild mental dis-
tress, 25–29 suggest moderate mental distress, and over 30 likely to 
have severe mental distress.

Other Measures
A number of demographic and covariate measures were also 
taken at baseline. Quitting self-efficacy, motivation to quit, and 
the Heaviness of Smoking Index were assessed at baseline.40,41 The 
number of Quitline calls was obtained from the Quitline service and 
the number and type of adverse events were recorded.

Statistical Analysis
Participant characteristics at baseline were compared descriptively 
using proportions for categorical variables and means and standard 
deviation for continuous variables. The data were analyzed as a lon-
gitudinal data set, generalized linear mixed effects models were used 
to measure the difference in outcome responses between treatment 
groups at 6- and 12-week follow-up, and a random individual ef-
fect was included to account for repeated measures. The main com-
parison of interest was the differences in outcome measures between 
the treatment groups at 6 and 12 weeks. The distribution and conical 
link function for each model was assessed based on the outcome; 
binary outcomes (e.g., continuous and 7-day point prevalence abstin-
ence) were modeled assuming a binomial distribution using a logit 
conical link function, continuous outcomes (e.g., Minnesota Nicotine 
Withdrawal Scale) were modeled assuming a normal distribution 

with an identity link function, ordinal outcomes (e.g., cravings) were 
modeled using a multinomial distribution with a cumulative logit 
conical link function, and count outcomes (e.g., number of days to 
relapse) were modeled using a log link function assuming a negative 
binomial distribution. For each model, the relevant diagnostics were 
checked to ensure sufficient fit and adherence to modeling assump-
tions. All analyses were undertaken in SAS Version 9.4.42

Sample Size
Following the recommendations of Lancaster et al.43 for pilot study 
sample size estimation, a convenience target of 100 participants was 
set for calculating response and attrition rates to aid larger trial de-
sign. QuitNic was not powered to detect differences in a primary 
outcome between groups at follow-up.

Results

Sample
Figure 1 shows the flow diagram of participants through the study 
and retention rates. Of 400 clients approached to participate during 
the recruitment phase, 204 were eligible and 100 consented, com-
pleted the baseline survey, and were randomized to the two groups 
in equal numbers. At 6 and 12 weeks, 63 participants (63%) and 50 
participants (50%) were followed up, respectively. Although slightly 
higher retention rates were evidence in the VNP group at 6 weeks 
(68% vs. 58% in NRT group; p = .300); there were no differences 
between groups at 12 weeks (25 recontacted in both arms; i.e., 50%). 
Comparisons were made for baseline demographic, smoking-related, 
and outcome variables between participants retained (at least one 
follow-up) and those lost to follow-up (no follow-up data) and no 
statistically significant differences were found for any variable (see 
Supplementary Table 1).

Table 1 shows the baseline demographic, smoking, and clinical 
characteristics of the sample, with very few noticeable differences 
between the groups with the exception of income, where a larger 
proportion of participants in the NVP group (82%) reported gov-
ernment benefits as their income source compared with the NRT 
group (64%), and a higher proportion of the NRT group reported 
being in paid employment (24%) than the NVP group (12%).

Treatment Adherence
Of the 34 participants randomized to the NVP group who were con-
tactable at 6 weeks, 32 (97%) reported using the device during that 
period. Assuming all drop outs were no longer using the device, this 
figure is reduced to 64% use. Only 15 (45%) reported using the 
1-week supply of patches provided to the NVP group at discharge. 
Of the 25 participants contacted at 12 weeks, 24 reported use of the 
device in the past 6 weeks (96% or 48% assuming drop outs were 
no longer using the device).

Treatment adherence in the NRT arm varied by product type (see 
Supplementary Table 2). Overall, 20 of the 29 (69%) participants 
contactable at 6 weeks in the NRT arm reported use of more than 
one type of NRT (or 40% assuming drop outs were not using) and 
17 of the 25 (68%) contactable at 12 weeks reported doing so (or 
34% if lost to follow-up assumed no longer using).

Acceptability
Acceptability ratings were generally high for both groups, with 
some variation in the NRT group based on type of NRT used. In 
the NRT group, of the participants that adhered to treatment at 

http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntaa143#supplementary-data
http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntaa143#supplementary-data
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12-week follow-up (complete case analysis), agreement (strongly 
agree and agree) that the NRT was (1) “effective at reducing my crav-
ings” ranged from 61.5% (for lozenge users) to 93.3% (for inhalator 
users); (2) “easy to use” ranged from 91.7% (for nicotine gum) to 
100% (for patches, lozenge, inhalator, and mouth spray); and (3) “en-
joyable to use” ranged from 16.7% (for nicotine gum) to 93.3% (for 
inhalators), with other forms of NRT moderate (40% of mouth spray 
users, 42.1% of patch users, and 46.2% of lozenge users agreed). The 
equivalent outcomes for the NVP group were (1) 91.7% agreed that 
the NVP was “effective at reducing their cravings”; (2) 91.7% agreed 

that the NVP was “easy to use,” and (3) 75% agreed that the NVP 
was “enjoyable to use,” at 12-week follow-up (see Supplementary 
Table 3).

Abstinence From Cigarette Smoking
A summary of 7-day point prevalence abstinence and 6-week con-
tinuous abstinence in NVP and NRT groups at both follow-up times, 
by complete cases analysis and Penalized imputation where missing 
is assumed smoking analysis is provided in Table 2. No differences 
between groups were found to be statistically significantly different.

Figure 1.  Consort diagram of participant flow.

http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntaa143#supplementary-data
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Cigarettes Per Day
Figure 2 shows the number of CPD by group (for those not reporting 
quitting smoking) at baseline, 6 and 12 weeks. For the NVP group, 
the mean CPD were 19.91, 4.96, and 4.72 at each time point, rep-
resenting significant reductions from baseline (p < .001 at both 6 
and 12 weeks). Similarly, there were significant reductions in the 
mean CPD in the NRT group from baseline of 20.88, to 5.24 at 6 
weeks (p < .001) and 5.52 at 12 weeks (p < .001). The differences 
between groups were not significant at 6 weeks (IRR: 0.79, 95% CI: 
0.58–1.08, p = .142) and 12 weeks (IRR: 0.86, 95% CI: 0.61–1.20, 
p = 0.368) follow-up.

Frequency of Strong Cravings
Reports of “hourly to several times a day” cravings decreased in the 
NVP group from 74% of participants to 52% at 6 weeks and 48% 

at 12 weeks; and in the NRT group from 68% at baseline to 58% 
and 40% at 6 and 12 weeks. The differences between groups were 
not significant at either follow-up point (6 weeks: OR: 1.51, 95% 
CI: 0.51–4.45, p = .454; 12 weeks: OR: 0.89, 95% CI: 0.28–2.80, 
p = .844).

Withdrawal Symptoms
Total scores on the MNWS fell from baseline to 6 and 12 weeks for 
both groups (see Supplementary Figure 1), with differences between 
groups not significant (6-week estimate: 0.09, 95% CI: −0.24–0.42, 
p = .580; 12-week estimate: −0.10, 95% CI: −0.46–0.25, p = .570).

Psychological Distress
For the NVP group, the mean K10 scores were 31.96, 24.66, and 
22.17 at each time point which were significant reductions from 

Table 1.  Numbers and Proportions of Participant Demographic Variables at Baseline, by Group and in Total

VNP  
(n = 50)

NRT  
(n = 50)

Total  
(n = 100)

Age Mean (SD) 40.7 (10.4) 41.0 (10.4) 40.9 (10.4)
Gender Male 34 (68%) 33 (66%) 67 (67%)

Female 16 (32%) 16 (32%) 32 (32%)
Other  1 (2.0%) 1 (1.0%)

Aboriginal1 Yes 3 (6.0%) 5 (10%) 8 (8.0%)
Housing Own House 5 (10%) 8 (16%) 13 (13%)

Rental House 16 (32%) 16 (32%) 32 (32%)
With family or friends 16 (32%) 16 (32%) 32 (32%)
Supported / government housing/street living 12 (24%) 9 (18%) 21 (21%)
Other 1 (2.0%) 1 (2.0%) 2 (2.0%)

Education Up to Year 9 8 (16%) 9 (18%) 17 (17%)
School Certificate/Year 10 9 (18%) 11 (22%) 20 (20%)
HSC or Leaving Year 12 10 (20%) 3 (6.0%) 13 (13%)
TAFE or other trade qualification 18 (36%) 21 (42%) 39 (39%)
University Degree 5 (10%) 6 (12%) 11 (11%)

Income < US$100 per week 5 (10%) 4 (8.0%) 9 (9.0%)
US$101–US$400 per week 29 (58%) 28 (56%) 57 (57%)
US$401–US$500 per week 8 (16%) 4 (8.0%) 12 (12%)
US$500 per week + 4 (8.0%) 8 (16%) 12 (12%)
Prefer not to answer 4 (8.0%) 6 (12%) 10 (10%)

Income source Paid work (full/part time) 6 (12%) 12 (24%) 18 (18%)
Government benefit 41 (82%) 32 (64%) 73 (73%)
Other 3 (6%) 6 (12%) 9 (9%)

Cigarettes per day Mean (SD) 20.0 (10.7) 22 .4(16.4) 21 (13.9)
Quit attempts—ever Yes 39 (78%) 38 (76%) 77 (77%)
Quit attempts—12 months Yes 22 (44%) 15 (30%) 37 (37%)
Motivation to quit Median (SD) 7.3 (2.4) 7.7 (2.1) 7.5 (2.4)
Quit self-efficacy Not at all sure 7 (14%) 3 (6%) 10 (10%)

Slightly sure 10 (20%) 5 (10%) 15 (15%)
Moderately sure 15 (30%) 24 (48%) 39 (39%)
Very sure 14 (28%) 14 (28%) 28 (28%)
Extremely sure 4 (8%) 4 (8%) 8 (8%)

Heaviness of smoking Low 13 (26%) 9 (18%) 22 (22%)
Medium 25 (50%) 28 (56%) 53 (53%)
High 12 (24%) 13 (26%) 25 (25%)

Psychological distress Low (< 20) 3 (6%) 1 (2%) 4 (4%)
Moderate (21–29) 13 (24%) 16 (28%) 26 (26%)
High (> 30) 35 (70%) 35 (70%) 70 (70%)

Primary drug of concern Alcohol 31 (62%) 27 (54%) 58 (58%)
Methamphetamine 7 (14%) 10 (20%) 17 (17%)
Cannabis 3 (6.0%) 7 (14%) 10 (10%)
Other 9 (18%) 6 (12% 15 (15%)

1Self-identify as Aboriginal and/or Torres Strait Islander.

http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntaa143#supplementary-data
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baseline (p < .001 for both 6 and 12 weeks). Similarly, there were 
significant reductions in the mean K10 scores in the NRT group 
from baseline of 32.88 to 21.42 at 6 weeks (p < .001) and 22.52 
at 12 weeks (p < .001). The differences between groups were not 
significant at 6 (IRR: 2.12, 95% CI: −1.81–6.05, p =  .288) or 12 
weeks (IRR: −1.29, 95% CI: −5.73–3.16, p = .567) follow-up (see 
Supplementary Figure 2).

Adverse Events
In the NVP group, 15 participants reported 19 adverse events and 
one serious adverse event. In the NRT group, 10 participants re-
ported 14 adverse events. No adverse events or serious adverse 
events were classified as probably or definitely caused by the study 
products.

Quitline Calls
There were no differences in the number of Quitline calls received 
by group: 43 participants in the NVP group received Quitline calls 

(mean: 2.58, SD: 2.6, range: 1–12) and 42 participants in the NRT 
group received Quitline calls (mean: 2.57, SD: 2.98, range: 1–13) 
over the 12-week study period.

Discussion

This pilot study showed that smoking cessation support involving 
options for nicotine replacement and Quitline-delivered cognitive 
behavioral counseling is attractive to people after they have been 
discharged from SUD treatment. Both NVPs and NRT were rated 
highly acceptable and well used by those participants who returned 
at 6- and 12-week follow-up. Those participants reported reductions 
in cravings for cigarettes and perceptions of withdrawal symptoms 
and reductions in number of cigarettes smoked. Some participants 
self-reported abstinence from cigarettes—around one in five reported 
having quit smoking cigarettes at 12-week postdischarge. This pilot 
study was not powered to detect differences between groups in ces-
sation or acceptability outcomes, but rather suggests that powered 
trials of NVPs and NRT in this population are warranted.

Table 2.  Self-reported 7-Day Point Prevalence Abstinence and 6-Week Continuous Abstinence Rates, by Group at 6- and 12-Week 
Follow-up Time Points

6-Week outcomes

NVP NRT OR1 95% CI p

Self-reported 7-day point prevalence abstinence
Complete cases  
Penalized imputation

5/34 (15%)  
5/50 (10%)

7/29 (24%)  
7/50 (14%)

0.59  
0.71

0.13–2.66  
0.17–2.93

0.479  
0.636

Self-reported 6-week continuous abstinence
Complete cases  
Penalized imputation

8/34 (24%)  
8/50 (16%)

12/29 (41%)  
12/50 (24%)

0.43  
0.59

0.11–1.66  
0.18–1.97

0.212  
0.388

 12-Week outcomes
 NVP NRT OR1 95% CI p
Self-reported 7-day point prevalence abstinence
Complete cases  
Penalized imputation

7/25 (28%)  
7/50 (14%)

9/25 (36%)  
9/50 (18%)

0.75  
0.76

0.17–3.27  
0.21–2.73

0.696  
0.676

Self-reported 6-week continuous abstinence
Complete cases  
Penalized imputation

9/25 (36%)  
9/50 (18%)

10/25 (40%)  
10/50 (20%)

0.89  
0.91

0.21–3.81  
0.27–3.03

0.876  
0.872

1Calculated from crude logistic mixed effect models (NRT = reference group).

Figure 2.  Number of cigarettes per day by group and follow-up timepoint (baseline, 6weeks, and 12 weeks).
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Our findings suggest that clients will engage with smoking ces-
sation support after discharge from SUD treatment if given the op-
portunity, and that many will report benefits such as reductions in 
cigarettes smoked, withdrawal symptoms, and cravings for cigarettes. 
Some clients even reported periods of abstinence from cigarettes. 
Implications of this finding are that providing smoking cessation 
support postdischarge from a smoke-free facility is an opportunistic 
time to intervene which may lead to longer term smoking cessation. 
Further examination of the optimal forms of smoking cessation sup-
port for people discharged from SUD treatment is warranted, as is 
longer term follow-up as some of those still using a product had not 
quit completely, and it will be of interest to see if further use of nico-
tine products eventually does lead to more cessation.

The Quitline support was designed to overcome previous reports 
from clients in SUD treatment that they could not relate to Quitline 
counselors and therefore rarely engaged with Quitline.20 The coun-
selors involved in this trial were trained by clinical psychologists in 
provision of smoking cessation support to people with SUD. Overall, 
84 of the 100 participants recruited into the trial engaged with 
Quitline with an average of 2.5 calls, which is an encouraging result 
for this population. Also encouraging was the evident reduction in 
psychological distress in both treatment groups. Scores on the psy-
chological distress scale suggested that participants were likely to 
have been experiencing severe mental distress at baseline, which fell 
to mild levels across the duration of the study.

Very similar results were found for the two types of nicotine 
products (VNPs or NRT) with use and acceptability high, sug-
gesting that it is important to continue examining optimal ways 
to support people following discharge from SUD treatment with 
pharmacotherapies. This has been a largely neglected group of 
smokers, yet if given encouragement, they will take up nicotine re-
placement treatment. Adherence to treatment was high amongst 
both NVP and NRT groups, but higher for those using NVPs. There 
are two important implications from these results. Firstly, contrary 
to research that suggests people with SUD prefer not to use NRT,20 
this study found that 70% of NRT users were still using combin-
ation NRT at 12-week follow-up. This result is promising, and likely 
related to the level of behavioral support provided to participants 
from the telephone Quitline. Providing choices for types of NRT 
seems important given the variability in acceptability levels by NRT 
type. Secondly, that 80% of participants in the NVP group were 
still using their devices suggests that NVPs may be an acceptable 
form of providing nicotine to smokers with SUD. The effectiveness 
of NRT for people with SUD has not been as positive as it has been 
for the general population,44 and more trials of nicotine therapies 
are needed.

It should be noted that in Australia, NVPs are banned from 
use within smoke-free health services. Consequently, participants 
in the current trial received an hour of training in how to use 
their NVP device, but this had to occur in a private room and no 
nicotine liquid was used during training. No NVPs were able to 
be used while participants were still in treatment. All research-
supplied nicotine products were provided at discharge from the 
facility, limiting the ability to properly train and supervise NVP 
use. The potency of the intervention may be enhanced if people 
are provided with the NVPs while in treatment and are using the 
devices more routinely and efficiently once they are discharged. 
Further qualitative research exploring the views of staff and cli-
ents of SUD treatment services on NVP use while in treatment 
would help determine the feasibility of implementing them during 
treatment.

Strengths and Limitations
The QuitNic trial was designed to aid in the development of a larger 
powered randomized controlled trial.43 As a pilot trial, QuitNic is 
exploratory in nature and has a number of limitations. The biggest 
design challenge in the current study was attrition, with only 50% 
of participants retained. Given the sample was drawn from clients 
leaving a SUD treatment facility and returning to their community, 
in some cases to unstable environments, it is not surprising that it 
was difficult to maintain contact with many participants. Future 
trials should invest in strategies for minimizing attrition such as fi-
nancial reimbursement, reminder systems, and collection of detailed 
contact information from significant others.45 This pilot study was 
not funded to include these retention strategies. Also, allowing com-
mencement of nicotine product use while in treatment may aid re-
tention. Also, self-reported withdrawal symptoms at baseline may 
be related to withdrawal from drugs other than nicotine. This study 
only collected short-term outcomes, at weeks 6 and 12 of a 12-week 
intervention phase, and future trials should also collect outcomes 
at longer term follow-up. Furthermore, future studies could adopt 
a less stringent definition of quit success than no more than 5 cig-
arettes post-discharge. Allowing some leeway and looking at even-
tual success over the period people continue to engage with the aids 
would give a better picture of their long-term potential. Reliance on 
self-report alone is also a study limitation. Given this pilot study has 
demonstrated high treatment adherence, high acceptability, positive 
trends in outcomes and relatively good retention, larger effective-
ness, and safety trials are likely to be feasible.

In conclusion, the results have significant public health impli-
cations for providing quit support following discharge from SUD 
services, and further research is required to identify the most ef-
fective smoking cessation treatments for this population to achieve 
long-term abstinence from cigarettes.
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