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as signifi cantly more  “ helpful to stop smoking ”  (difference   =   20.6; 
95%  CI    =   2.4 – 38.9) and  “ pleasant to use ”  (difference   =   17.3; 
95%  CI    =   2.6 – 32.0). 

   Discussion:     The Zonnic pouch appears to be as effective at re-
lieving craving as nicotine gum and was subjectively favored 
over the gum. These results suggest that the pouch will be a 
helpful addition to the range of existing nicotine replacement 
treatments. 

       Introduction 
 Nicotine withdrawal symptoms, especially craving, contribute 
to smoking relapse during quit attempts ( Killen & Fortmann, 
1997 ). Better relief of craving and other withdrawal symptoms 
may help smokers to abstain. This rationale underpins the use 
of nicotine replacement therapy (NRT) for smoking cessation. 

 Six different NRT products available on the world market 
are currently licensed for smoking cessation: transdermal patch, 
gum, sublingual tablet, lozenge, inhaler, and nasal spray. These 
products differ in their delivery of nicotine, ease of use, and the 
element of substitution for smoking behavior they provide but 
all nearly double the chances of long-term abstinence, com-
pared with placebo ( Stead, Perera, Bullen, Mant, & Lancaster, 
2008 ). 

                              Abstract 
   Introduction:     We compared the effects of a 4-mg oral nicotine 
pouch (Zonnic pouch), with nicotine chewing gum and placebo 
pouch, on withdrawal discomfort after overnight tobacco absti-
nence. We also assessed participants ’  preferences, satisfaction, 
and consumption patterns. 

   Methods:     This was a randomized, placebo-controlled, three-
way crossover study of 30 adult smokers. After overnight tobacco 
abstinence, subjects reported on a Visual Analog Scale (VAS; 
0 – 100) tobacco withdrawal symptoms (craving, irritability, dif-
fi culty concentrating, and restlessness) before use and during the 
fi rst hour after fi rst product use. They then used the product 
throughout the study day and in the evening reported product 
usefulness, temporary abstinence success, and satisfaction. 

   Results:     In a multivariate analysis, area under the curve (crav-
ing vs. time) was reduced by 23 points 60 min after taking the 
study medication in the nicotine pouch group, compared with 
15- and 8-point decreases in the gum and placebo groups, re-
spectively. The difference in craving ratings between the pouch 
and placebo was signifi cant ( p    =   .002). Nicotine pouch reduced 
irritability more than gum (difference   =   9.86;  p    =   .01). For 
pouch users, the odds ratio for temporary tobacco abstinence 
(21.5 hr) during study days (compared with gum) was 2.8 
(95%  CI    =   0.8 – 8.1). Compared with the gum, the pouch was rated 
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Effects of a nicotine pouch on the relief of tobacco withdrawal

 The transdermal patch is considered the easiest NRT prod-
uct to use and one of the most widely purchased over the 
counter. However, because of its slow delivery of nicotine, it 
does not provide quick relief of urges to smoke or other with-
drawal symptoms ( Rose, Herskovic, Trilling, & Jarvik, 1985 ). 
The other NRT products provide faster craving relief but re-
quire more instruction on correct use and can be unpleasant 
to use initially. Nicotine gum, for example, requires a specifi c 
technique (chew – park – chew) for optimal absorption of nico-
tine and to limit adverse effects (e.g., unpleasant taste and hic-
cups), and nicotine nasal spray is often associated with 
sneezing, coughing, and watering eyes ( Demazieres et al., 
2006 ;  GlaxoSmithKline, 2002 ;  Sutherland, Russell, Stapleton, 
Feyerabend, & Ferno, 1992 ). Ideally, in addition to providing 
fast delivery of nicotine, NRT products should be simple to 
use with few unpleasant side effects. 

 The nicotine oral pouch (Zonnic pouch) is a new product 
developed by NicoNovum AB that contains nicotine granules in 
a small sack of nonwoven paper to be stored under the upper lip 
for 30 min, with passive pressure from the lip maintaining the 
product adjacent to the oral mucosa. It thus provides a discrete 
means of delivering nicotine, which does not require chewing, 
and the pouch nicotine pH of 8.5 ensures rapid absorption 
across the oral mucosa. A preliminary pharmacokinetic study of 
four healthy volunteers showed that the 4-mg pouch delivered a 
shorter time to peak concentration than 4-mg Nicorette TM  gum 
(30 vs. 45 min, respectively;  NicoNovum AB, 2007 ). 

 We conducted a randomized, placebo-controlled, three-
way crossover within-participant study (a) to compare the ef-
fects of the nicotine pouch on craving and withdrawal discomfort 
after overnight tobacco abstinence with placebo pouch and with 
4-mg Nicorette TM  chewing gum and (b) to assess participants ’  
preferences for, satisfaction with, and consumption patterns for 
the three products.   

 Methods  
 Recruitment and inclusion and exclusion 
criteria 
 Recruitment was undertaken in conjunction with another simi-
lar study ( Figure 1 ). The other study had identical selection cri-
teria. If eligible, participants were given a choice to participate 
in either study based on the study timetable that was most suit-
able for them.     

 A total of 30 participants were recruited from advertise-
ments in local newspapers and by posters in the local commu-
nity that invited them to call a local number. On calling, 
applicants were given a brief explanation of the study and their 
eligibility to participate was assessed. Smokers were eligible if 
they were aged 18 – 70 years, smoked 15 or more cigarettes per 
day for at least the past year, smoked their fi rst cigarette within 
30 minutes of waking, were in good health (verifi ed by medical 
history at the screening visit), and were able to read and write 
English and give written consent. Smokers were ineligible if they 
had any of the following: recent (within the previous 6 months) 
myocardial infarction, angina pectoris, diabetes mellitus, or 
other serious medical condition; previous severe allergic reac-
tion; current chemical dependence other than nicotine; current 

psychiatric disorder; chronic oral disorder that would prevent 
them from using oral NRT products; pregnant or breast feeding; 
weight less than 45 kg or more than 120 kg; blood pressure 
greater than 180 mmHg systolic or 100 mmHg diastolic; current 
use of nicotine products other than cigarettes; current use of 
psychotropic drugs; or unwillingness to abstain from smoking 
prior to and during the study day. Participants who wanted to 
stop smoking had to agree to smoke as normal between study 
days. At the end of the study, cessation services were provided.   

 Procedures  
 Medications  .   The Zonnic 4-mg nicotine pouch contains nico-
tine granules in a buccal pouch made of nonwoven paper. The 
pouch is kept under the upper lip for 30 min to release about 3 
mg of nicotine. The placebo pouch used in this study was manu-
factured in the same way as the Zonnic 4-mg pouch but without 
nicotine. To mimic the fl avor and irritation of nicotine, the pla-
cebo contained a small amount of capsaicin. The placebo was 
otherwise identical to the active product. The active and placebo 
pouches were supplied sealed in foil bags of 15. Nicotine chew-
ing gum (4-mg Nicorette TM ) was purchased commercially. 

 Participants were randomly allocated to one of three prede-
termined sequences (according to the Latin square method) of 
drug – placebo administration. Participants were assigned to a 
sequence of randomization codes on arrival at the fi rst study 
day. Randomization codes were prepared in advance by the 
study statistician (RL). On each study day, the subject was as-
signed the medication indicated by the randomization code. 

 Participants were instructed to use one pouch or piece of 
gum every hour. All participants used each study medication for 
approximately 9 hours (8:30 a.m. to 5:30 p.m.).   

 Screening  .   All participants attended a screening visit before 
the start of the study. They provided written informed consent 
and completed a short questionnaire that included demographic 
data and smoking history: Fagerström Test for Nicotine Depen-
dence (FTND;  Fagerström & Schneider, 1989 ), cigarette con-
sumption, previous quit attempts, and age at onset of smoking. 
All participants underwent a brief medical history and physical 
examination (blood pressure, heart rate, and urine dipstick for 
protein and glucose).   

 Test sessions  .   Participants who met the inclusion criteria 
were provided with the dates of the study days and asked to ab-
stain from smoking and alcohol from 8 p.m. on the evening 
prior to each of three study days. They were instructed to have 
their normal breakfast but abstain from caffeine and food for 
1 hr prior to the test session at the study center. 

 On each study day, participants fi rst underwent an expired-
air carbon monoxide (CO) test using a Smokerlyzer CO Moni-
tor (Bedfont Scientifi c Ltd., Rochester, England   ;  Low, Ong, & 
Tan, 2004 ). If their CO level was 15 parts per million (ppm) or 
less, they received their assigned medication for the day ac-
cording to the medication allocation log. If participants self-
reported smoking during the previous 12 hr or had a CO level 
greater than 15 ppm, they were rescheduled to a subsequent 
session. Participants were seated at desks in a large room and 
provided two baseline ratings of withdrawal symptoms at 15 
and 5 min before taking the study medication. They then 
rinsed their mouth with water (to equalize oral pH) and re-
ceived the fi rst dose of their allocated treatment at 8:30 a.m. 
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Next, they rated withdrawal symptoms at 5, 10, 15, 20, 25, 30, 
40, 50, and 60 min after medication use. After administration 
of the second medication dose at 9:30 a.m., participants left 
the study center with instructions to take the allocated treat-
ment hourly and  ad libitum , to record each dose on a log sheet, 
and to abstain from smoking until they returned at 5:30 p.m. 
that same day. 

 Each study day was separated by three days. Participants 
were asked to smoke as usual during these days.    

 Measures 
 Withdrawal was assessed using the Minnesota Nicotine Withdraw-
al Scale ( Hughes & Hatsukami, 1986, 1998   ). Participants were 
asked to indicate on a 100-mm line (VAS), their feelings of irritabil-
ity, restlessness, diffi culty concentrating, and craving. We asked 
an additional question ( “ Would you say that the product is 

having an effect on how you feel? ” ) to ascertain the subjective 
effect of the medication. 

 Satisfaction and helpfulness of the products were measured 
at the end of each study day using an adapted fi ve-item ques-
tionnaire ( Hajek, Jarvis, Belcher, Sutherland, & Feyerabend, 
1989 ) that asked how satisfying they found the study medica-
tion compared with their usual cigarettes (0 = less satisfying; 
100 = more satisfying), whether it kept them from smoking (0 = 
not at all; 100 = extremely), how unpleasant (0 = very unpleas-
ant) or pleasant (100 = very pleasant) it was, how embarrassing 
it was to use in company (0 = not at all; 100 = extremely), 
whether they would use it to aid a quit attempt, and whether 
they would recommend it to a friend who wanted to stop (0 = 
defi nitely not; 100 = defi nitely). 

 Side effects were measured by participants rating the 
frequency (never, often, and sometimes) and strength (weak, 

 

Responded to advertisements and called study centre
(N = 269)  

Booked for a screening session at study centre
(N = 134) 

Not eligible to participate
(n = 135) 

Attended the screening session at the study centre
(N = 89) 

Did not attend screening
session

(n = 45)  

Eligible to participate
(N = 88) 

Ineligible
(n = 1)

Did not attend first study day
(n = 11) 

Attended first study day (n = 30)

Did not complete all study days (n = 3)

Received at least one dose of 4-mg Zonnic pouch (n = 28)

Received at least one dose of 4-mg NicoretteTM chewing gum 

(n = 29)

Received at least one dose of placebo pouch (n = 27)

Participated in another study
(n = 47) 

 

 Figure 1.        Participant fl owchart.    
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moderate, and strong) of a range of possible reactions (mouth 
and throat irritation, aching jaws, feeling sick, vomiting, fl atu-
lence/belching, stomachache, heartburn, diarrhea, hiccups, feel-
ing high, feeling dizzy, headache, palpitations, sweatiness, and 
cold hands/feet;  Hajek et al., 1989 ). Free text entries also were 
permitted.   

 Data analyses 
 We calculated that a sample of 30 participants would give 90% 
power at a two-sided 5% signifi cance level to detect a treatment 
difference of 13 points in craving scores measured at 20 min for 
the comparison between nicotine pouch and placebo, assuming 
that the within-participant  SD  of the response variable on a 100-
point VAS is 15. This calculation was based on a similar study 
comparing fast-acting nicotine gum to placebo ( Demazieres 
et al., 2006 ). Analyses were undertaken using SAS version 9.1.3 
according to the assigned sequence group regardless of partici-
pant compliance or withdrawal. All statistical tests were two-
tailed with a 5% signifi cance level. 

 The primary outcome (the difference between self-reported 
craving scores more than 60 min after taking the study medica-
tions) was analyzed using the area under the curve (AUC) meth-
od. AUC refers to the area under the curve of withdrawal 
(measured using the Minnesota Nicotine Withdrawal Scale) ver-
sus time after product use and was used to compare the average 
effect of the treatment on such symptoms over 60 minutes. Area 
of treatment effect was calculated as the total AUC minus the 
baseline AUC. To derive the treatment effect, area of treatment 
effect was divided by 60 min to convert the unit from VAS min-
utes to VAS. Hence, the treatment effect is the average VAS change 
in 60 min after taking the medication and was considered the de-
pendent variable in multivariate analyses. Normality assumptions 
were checked and skewed data transformed before analysis. 

 Analysis of covariance was used with participants as a ran-
dom effect in the crossover trial analysis. Treatment effect was 
adjusted for baseline craving score (average of craving score at 
5 and 15 min before medication) and period. Period effect also 
was tested. If data were missing, the last value was carried for-
ward. Adjustment for multiple comparisons was made using the 
Tukey – Kramer method. We calculated  p  values and 95%  CI  for 
the three treatment comparisons. 

 The study was approved by the New Zealand Ministry of 
Health’s Northern Y Ethics Committee.    

 Results  
 Baseline characteristics 
 A total of 30 participants (17 males and 13 females) was ran-
domized. The majority (63%) were of New Zealand European 
origin and 20% identifi ed as Maori (indigenous New Zealand-
ers). The mean age was 50 years ( SD    =   13), and two thirds were 
married. Participants smoked a mean of 23 cigarettes/day 
( SD    =   8) and had a mean FTND score of 6.0 ( SD    =   1.8). Some 
23% of the sample smoked hand-rolled cigarettes, using a mean 
of 64 g of loose tobacco per week. Most had used nicotine patch-
es (77%) or gum (60%) in the past, and 73% of these partici-
pants had found such treatment to be at least moderately 
helpful. 

 Three participants did not abstain over night or had CO 
readings of 15 ppm or greater (two on day 2, one assigned to 
gum and the other to pouch, and one on day 3 assigned to gum) 
and could not be rescheduled on each of the three study days. 
Analyses of change in craving and other withdrawal symptoms 
were undertaken with these participants included (intention-
to-treat) and excluded.   

 Change in craving, other withdrawal 
symptoms, and treatment effect 
 Mean ratings of craving were lower in the nicotine pouch 
group ( − 24) compared with gum ( − 17) and placebo pouch 
( − 10) 60 min after taking the study medication. From the 
multivariate AUC analysis ( Table 1 ), craving reduced by 23 
VAS points in the nicotine pouch group compared with 15- 
and 8-point decreases in the gum and placebo groups, re-
spectively. Between-product AUC comparisons ( Table 2 ) 
showed that the nicotine pouch reduced craving more than 
placebo (difference   =   14.4;  p    =   .002), and subjects experi-
enced a greater effect of treatment from pouch use than pla-
cebo (difference   =   17.0;  p    =   .01). Nicotine pouch reduced 
irritability more than gum (difference   =   9.86;  p    =   .01). No 
significant between-medication differences were detected for 
reductions in restlessness and difficulty concentrating. The 
AUC of effect of medication (pouch = 50 points, gum = 41 
points, placebo pouch = 33 points) corresponded to change 
in craving. The predicted difference was significant for the 
comparison between nicotine and placebo pouch only (ad-
justed  p    =   .01).         

 AUC over the fi rst 30 min showed that the treatment effect of 
the nicotine pouch, compared with placebo, was signifi cantly 
stronger at all time points: 5, 10, 15, 20, 25, and 30 min ( Figure 2 ). 
No such pairwise comparisons were signifi cantly different be-
tween either the active pouch and gum or the gum and placebo 
pouch groups. A sensitivity analysis that excluded data from 
participants who did not abstain during the compulsory absti-
nence period produced similar results to the intention-to-treat 
analysis.       

 Compliance with temporary abstinence 
and medication 
 Only 41% of participants (11/27) managed to abstain complete-
ly from smoking when using the placebo, compared with the 
52% (15/29) and 75% (21/28) who abstained when using the 
gum and nicotine pouch, respectively. The odds ratio ( OR ) for 

 Table 1.      Multivariate treatment effect area 
under the curve: change in craving from 
baseline to 60 min after taking the study 
medication a   

  Medication  M  ( SE )  

  Active pouch  − 23.1 (3.2) 
 Gum  − 15.4 (3.2) 
 Placebo pouch  − 8.7 (3.3)  

    Note.   a Adjusted for treatment period, baseline craving, participant as 
random effect, and multiple comparisons using Tukey’s method.   
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abstinence using the pouch compared with the gum was 2.8 
(95%  CI  = 0.8 – 8.6). Both active products compared favorably 
to placebo, with the gum – placebo comparison ( OR    =   1.6, 95% 
 CI  = 0.5 – 4.5) more modest than the pouch – placebo compari-
son ( OR    =   4.4, 95%  CI    =   1.4 – 13.8). 

 Those who did not abstain smoked a mean of two cigarettes 
during the study day, with no difference between the treatment 
groups. Participants in the two active treatment groups used 
similar quantities of medication (seven and six pieces for pouch 
and gum, respectively). Mean duration of use for the nicotine 
pouch, gum, and placebo, respectively, was 46, 34, and 29 min. 
The majority of participants (range   =   60% – 67%) used the prod-
uct when they felt they needed it rather than using it hourly.   

 Product satisfaction and helpfulness 
 Ratings of satisfaction and helpfulness favored the nicotine 
pouch over the gum and placebo in some domains ( Table 3 ). 
Nicotine pouch was superior to the gum in the domains of 
 “ helpful in abstaining from cigarettes ”  (difference   =   20.6; 
 p    =   .02),  “ pleasant to use ”  (difference   =   17.3;  p    =   .02), and  “ would 
recommend to others ”  (difference   =   28.0;  p    =   .005;  Table 4 ). All 
products scored low on satisfaction compared with smoking 
normal cigarettes, although the pouch was the most highly rated 
product (cigarettes   =   50 points, pouch = 47 points, gum = 34 
points, and placebo = 27 points).           

 Adverse effects 
 Participants reported similar frequencies of adverse effects when 
using the nicotine pouch and gum ( Table 5 ). Mouth irritation 
and throat irritation were the most common effects. Among less 
frequently reported effects, nausea was less than half as common 
for the nicotine pouch ( n    =   4; 13%) than for gum ( n    =   10; 33%), 
but this difference was not signifi cant ( p    =   .23). The majority of 
adverse effects reported were rated as weak or moderate.        

 Discussion 
 This study showed that the Zonnic 4-mg nicotine pouch was 
more effective than placebo for relief of craving. Although the 
pouch produced greater craving relief than the gum, the differ-
ence was not signifi cant. The nicotine pouch was superior to the 
gum in reducing irritability. For other withdrawal symptoms, 
no difference was detected. 

 Improved success with temporary abstinence was noted 
with the pouch over gum, although this fi nding was not signifi -
cant. This trend may be due to improved withdrawal relief with 
the pouch, given the within-participant comparisons. The 
pouch was preferred to the gum in a number of domains (a) to 
aid abstinence, (b) it was more pleasant to use, and (c) partici-
pants were more likely to recommend the pouch to others to aid 
a quit attempt. 

 This study had several limitations. First, participants used 
the products for only 9-hour sessions. This does not mimic real-
life use, and withdrawal relief and user satisfaction may differ 
with longer use. It also could be argued that 9 hours of use may not 
have been long enough for some adverse effects to appear. How-
ever, given that these products deliver similar doses of nicotine 

 Table 2.      Multivariate comparisons of 
treatment effect area under the curve: 
change in craving from baseline to 60 min 
after taking study medication a   

  Treatment effect
Mean difference 
(95%  CI )

Adjusted 
 p  value  

  Active pouch – gum  − 7.7 ( − 17.3 to 1.9) .14 
 Active pouch – placebo  − 14.4 ( − 24.1 to  − 4.8) .002 
 Gum – placebo pouch  − 6.7 ( − 16.4 to 2.9) .22  

     Note.   a Adjusted for treatment period, baseline craving, participant as 
random effect, and multiple comparisons using Tukey’s method.   
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 Figure 2.        Comparison of area under the curve product change in Vi-
sual Analog Scale score for craving during the fi rst hour after product 
use.    

 Table 3.      Participants ’  ratings of satisfaction 
and helpfulness for individual products  

  Endpoint Medication  M  ( SE )  

  Satisfaction compared 
with normal cigarette

Nicotine pouch 47.1 (4.7) 
 Gum 33.6 (4.7) 
 Placebo 27.3 (4.8) 

 Helpfulness in abstaining 
from cigarettes

Nicotine pouch 69.4 (5.6) 
 Gum 48.8 (5.6) 
 Placebo 35. 1 (5.7) 

 Pleasant to use Nicotine pouch 60.9 (4.8) 
 Gum 43.6 (4.8) 
 Placebo 44.8 (4.9) 

 Embarrassing to use Nicotine pouch 8.5 (3.4) 
 Gum 18.3 (3.4) 
 Placebo 5.4 (3.6) 

 Use to aid smoking cessation Nicotine pouch 76.0 (7.1) 
 Gum 54.1 (7.0) 
 Placebo 49.8 (7.1) 

 Would recommend to others Nicotine pouch 81.5 (6.6) 
 Gum 53.6 (6.6) 
 Placebo 49.8 (6.7)  

    Note.  A higher rating indicates a greater likelihood of endorsing each of 
the endpoints.   
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by the same route as existing oral NRTs (the buccal mucosa), we 
consider it unlikely that new adverse effects would emerge with 
prolonged product use. 

 Second, because this study was conducted in a group of 
smokers who were not actively attempting to quit, the fi ndings 
may not be generalizable to smokers trying to quit. However, 
evidence of an effect of NRT on relief of withdrawal symptoms 
has been observed in such individuals in other studies ( Perkins, 
Grobe, Stiller, Fonte, & Goettler, 1992 ). 

 The superiority of the pouch over the gum in some ratings 
should be interpreted with caution given that 50% – 60% of par-

ticipants in this study had prior experience with nicotine gum in 
previous failed quit attempts. Their expectations of the new 
products might have been more positive than their expectation 
of the gum, which might have affected their ratings. However, a 
small ( n    =   4) study showed that the pouch delivers higher peak 
concentrations of plasma nicotine than nicotine chewing gum 
( NicoNovum AB, 2007 ); thus, at least some of the differences 
may be genuine, probably due to greater craving relief. 

 Finally, the study was powered to detect a difference in craving 
between the nicotine pouch and placebo and was not designed to 
determine a difference between the active pouch and gum. None-
theless, we noted a trend toward a difference between the two. 

 Some participants did not comply with the study protocol, 
which might have affected the magnitude of comparison be-
tween products in both directions. For example, several partici-
pants ( n  = 3) who did not manage 12 hr of abstinence were 
included in the intention-to-treat analysis. Although we found 
no difference in the outcome of a sensitivity analysis, the inclu-
sion of these subjects decreases the likelihood that a signifi cant 
change in withdrawal ratings will be detected. Also, the number 
of people with low baseline craving ratings (VAS <30) was high-
er in the gum (38%; 11/29) group than in the pouch (25%; 7/28) 
and placebo (26%; 7/27) groups. We speculate that individuals 
with low baseline ratings are likely to have lower perception of 
craving relief from NRT administration, and such characteris-
tics may have favored the pouch over the gum. 

 In summary, the Zonnic 4-mg nicotine pouch reduced crav-
ing for a cigarette after overnight abstinence. The pouch is likely 
to be at least as effective as nicotine gum in helping dependent 
smokers to quit. Whether our fi ndings of improved short-term 
abstinence and user satisfaction with the pouch (compared with 
gum) translate into greater long-term effi cacy than is found for 
existing products is as yet uncertain.   

 Table 4.      Between-product comparisons of product helpfulness and satisfaction  

  Endpoint Treatment effect Mean difference (95%  CI ) Adjusted  p  value a   

  Satisfaction compared with normal cigarette Pouch vs. gum 13.5 ( − 1.1 to 28.0) .07 
 Pouch vs. placebo 19.8 (5.1 – 34.5) .01 
 Gum vs. placebo 6.3 ( − 8.4 to 21.0) .56 

 Helpfulness in abstaining from cigarettes Pouch vs. gum 20.6 (2.4 – 38.9) .02 
 Pouch vs. placebo 34.4 (16.0 – 52.8) .0001 
 Gum vs. placebo 13.8 ( − 4.6 to 32.1) .18 

 Pleasant to use Pouch vs. gum 17.3 (2.6 – 32.0) .02 
 Pouch vs. placebo 16.1 (1.4 – 30.9) .03 
 Gum vs. placebo  − 1.2 ( − 15.9 to 13.6) .98 

 Embarrassing to use Pouch vs. gum  − 9.8 ( − 20.5 to 1.0) .08 
 Pouch vs. placebo 3.1 ( − 7.8 to 14.1) .77 
 Gum vs. placebo 12.9 (2.0 – 23.8) .02 

 Use to aid smoking cessation Pouch vs. gum 21.8 (0.3 – 43.4) .05 
 Pouch vs. placebo 26.1 (4.4 – 47.9) .01 
 Gum vs. placebo 4.3 ( − 17.2 to 25.8) .88 

 Would recommend to others Pouch vs. gum 28.0 (7.7 – 48.2) .005 
 Pouch vs. placebo 31.7 (11.3 – 52.2) .001 
 Gum vs. placebo 3.8 ( − 16.6 to 24.2) .90  

    Note.  A higher rating indicates a greater likelihood of endorsing each of the endpoints.  
  a  Adjusted for treatment period, baseline craving, participant as random effect, and multiple comparisons using Tukey’s method.   

 Table 5.      Adverse effects  

  Symptom
Nicotine pouch 
( N  = 30)

Gum 
( N  = 30)

Placebo 
( N  = 30)  

  Mouth irritation (%) 15 (50) 14 (47) 11 (37) 
 Throat irritation (%) 15 (50) 17 (57) 6 (20) 
 Aching jaws (%) 2 (7) 5 (17) 1 (3) 
 Feeling sick (%) 4 (13) 10 (33) 2 (7) 
 Vomiting (%) 2 (7) 0 0 
 Flatulence/belching (%) 5 (17) 4 (13) 1 (3) 
 Stomachache (%) 5 (17) 4 (13) 2 (7) 
 Heartburn (%) 5 (17) 2 (7) 0 
 Diarrhea (%) 2 (7) 3 (10) 0 
 Hiccups (%) 7 (23) 4 (13) 0 
 Feeling high (%) 10 (33) 8 (27) 3 (10) 
 Feeling dizzy (%) 8 (27) 6 (20) 7 (23) 
 Headache (%) 5 (17) 5 (17) 3 (10) 
 Sweatiness (%) 2 (7) 4 (13) 3 (10) 
 Cold hands/feet (%) 2 (7) 2 (7) 0  

    Note.  All values are numbers of subjects with percentages.   
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