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Effect of nicotine, silver acetate, and ordinary
chewing gum in combination with group
counselling on smoking cessation

E J Jensen, E Schmidt, B Pedersen, R Dahl

Abstract
Four hundred and ninety six smokers
participated in a randomised compar-
ison of the effect of silver acetate,
nicotine, and ordinary chewing gum on
smoking cessation. All were motivated to
stop smoking abruptly and all had
smoked at least 10 cigarettes a day for at
least five years. Side effects and taste
acceptability were related to outcome
after six months. The participants atten-
ded nine meetings over a year, at which
lectures, support, and advice about stop-
ping smoking were given. Tobacco abs-
tinence was confirmed by measurement
of carbon monoxide in expired air. The
chewing gums were used for 12 weeks.
After 12 weeks there was a trend towards
more abstainers in the nicotine group
(59%) than in the silver acetate (50%)
and ordinary (45%) chewing gum groups
that was not quite significant (p = 0 07).
At 26 and 52 weeks the number of
cigarette abstainers was similar in the
three treatment groups. Subjects in the
nicotine chewing gum group had a lon-
ger mean time before relapse than those
in the silver acetate and ordinary chew-
ing gum groups. Mean success rates for
all subjects combined at 12, 26, and 52
weeks were 52-8%, 39-7%, and 23-3%. The
side effects of nicotine and silver acetate
chewing gum were generally mild and
transient, and unimportant except for
mouth irritation from silver acetate,
which had a negative effect on outcome,
and the low taste acceptability of
nicotine, which had a strong negative
influence on the success rate. The results
suggest a short term effect of nicotine
chewing gum on smoking cessation, but
the abstinence rates after one year were
generally disappointing.
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Smoking appears to be the greatest single,
preventable cause of disease, disability, and
premature death.' Although this knowledge is
common, smokers are still numerous and
effective smoking cessation programmes are

still needed. Psychosocial aspects and learned
reflexes have been proposed as the main fac-
tors behind the smoking habit.2' Some smok-
ing cessation programmes have therefore
included silver acetate chewing gum, which
gives tobacco smoke a bad taste, and some of

the studies have shown short term benefit
from this approach.' Others have claimed
that nicotine addiction is the main reason for
smoking9"0 and nicotine chewing gum has
been shown to be better than placebo in some
smoking cessation programmes,'"120 though
others have not been able to confirm this.2122
The present study was designed to compare
the influence on smoking cessation of silver
acetate, nicotine, and ordinary chewing gum
in conjunction with group counselling and
information and support related to stopping
smoking. Associations between side effects
and taste acceptability and outcome were
looked for.

Methods
Silver acetate chewing gum (Fertin
Laboratories, Vejle, Denmark) contains silver
acetate 6 mg. The maximum daily consump-
tion of this compound was restricted to six
pieces of gum.

Nicotine chewing gum (Nicorette, Lund-
beck, Denmark) contained 2 mg buffered
nicotine and could be used as needed.

Ordinary unflavoured, sugar free chewing
gum (V6, Fertin Laboratories, Vejle, Den-
mark) was given to be used without restric-
tion.

After six weeks all subjects were told that
consumption of their chewing gum should be
reduced gradually to zero over the following
six weeks.

STUDY DESIGN
Individuals more than 18 years of age and
motivated to stop smoking abruptly and com-
pletely were invited to participate. They had
to have been regular smokers for more than
five years with a daily tobacco consumption of
more than 10 cigarettes. Five hundred and
seventeen smokers were randomised to 24
smaller groups and each group was randomly
allocated to treatment.
The participants came to the clinic one

week before quitting day and were informed
about the aim and design of the study. They
were asked to attend nine meetings at the
clinic during the following year, the first on
quitting day and subsequently after 1, 2, 3, 4,
6, 12, 26, and 52 weeks. The primary end
point was total abstinence from smoking; re-
entry into the study was not allowed. At the
meetings the participants met in small groups
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to support each other. Through lectures,
films, posters, and booklets they were given
information about health risks of smoking,
health improvements after stopping smoking,
possible reasons for the smoking habit,
behavioural methods for overcoming circum-
stances leading to the urge to smoke, and
dietary advice on avoiding weight gain. At
each meeting claims of tobacco abstinence
were controlled objectively by measuring the
content of carbon monoxide in expired air
(Ecolyzer CO-monitor Energetics Science,
Hawthorne, New York). The concentration of
carbon monoxide in expired air has been
shown to reflect the concentration of carboxy-
haemoglobin in blood accurately23 and is a

reliable measure of tobacco abstinence for the
previous 24 hours. Participants with a concen-

tration greater than 4 ppm were regarded as

trial failures.
Before stopping smoking all participants

filled in questionnaires on their age and sex

and their estimation of the degree of
physiological nicotine dependence.24 The
amount of chewing gum used was monitored
at each meeting. Ratings of taste acceptability
and side effects of the chewing gums were

reported weekly during the first five weeks
and their influence on abstainer rates after 26
weeks were evaluated.

ANALYSIS
Abstainer rates after 26 weeks were expected
to be 60%, 40% and 20% in the nicotine,
silver acetate, and placebo groups. With a type
1 error (2a) and a type 2 error (f) of 0 05 the
sample sizes should include 163 subjects in
each of the active groups and 69 in the inac-
tive group.25 The BMDP statistic program

package was used.26 Success rates and ratings
of the severity of side effects and of taste
acceptability were evaluated by Pearson's x2

test. Uniformity in demographic variables
between treatment groups was tested with
Pearson's x2 and Student's t tests. For testing
time dependent changes McNemar's test of
symmetry was used. Equality of survival dis-
tributions of the treatment groups was tested
with the tests of Mantel-Cox and Breslow. In
all tests the significance limit was 0 05 and
two tailed tests were used.

ETHICS
The smokers gave their informed consent to
participate. The study had the approval of the
ethical committee of Aarhus county, and was

performed in accordance with the Helsinki II
declaration.

Results
Five hundred and seventeen smokers attended
the information meeting and 496 subjects could
be included in the analysis, with 211, 203, and
82 in the nicotine, silver acetate, and ordinary
chewing gum groups. Seven had moved from
the city, seven had a disease that was incom-
patible with participation in the trial, two died
during the trial, and five were admitted to
hospital and unable to attend the meetings. The
treatment groups were similar with respect to
demographic variables (table 1) and number of
withdrawals.
The percentages of cigarette abstainers after

12, 26, and 52 weeks are shown in table 2. After
12 weeks there was a trend towards more

abstainers in the nicotine chewing gum group
(59%) than in the silver acetate (50%;
p < 0 08) or ordinary chewing gum group
(45%; p < 0-07). Participants in the nicotine
group had a longer mean (SD) time before
relapse (59 0 (7-1) days) than the silver acetate
group (45 7 (6 1) days; p < 0 05) or the ordin-
ary chewing gum group (43-8 (9 0) days;
p < 0-05). At 26 and 52 weeks, however, there

Table 1 Demographic data (mean (SD) values) for the treatment groups

Chewing gum

Silver acetate Nicotine Ordinary Overall

Number 203 211 82 496
Age(y) 41-8(11 8) 42-7(12-4) 41-4(12-4) 42-1 (12-2)
M:F 87:117 94:116 41:41 222:274
Cigarette consumption (No/day) 21-7 (9 9) 21-8 (8-2) 21-0 (9-7) 21-7 (9-1)
No of smoking pack years* 25-3 (17-8) 25-8 (14-3) 23-1 (15-7) 24-9 (16-0)
Smoking duration (y) 22-8 (8-8) 23-1 (8-8) 21 6 (8-3) 22-5 (8-5)
Nicotine dependence24 6-3 (1-9) 6-3 (2 2) 6-2 (2 0) 6 3 (2 0)

There were no significant differences between the treatment groups.
*Number of cigarettes smoked/day multiplied by years of smoking and divided by 20.

Table 2 Proportions of abstainers* after 12, 26, and 52 weeks

Treatment n 12 wk pt 26 wk Pt 52 wk Pt

Nicotine 211 58-3 42 2 23-4
< 08 NS NS

Silver acetate 203 49-9 38-9 22-6
Nicotine 211 58-3 42-2 23-4

< 07 NS NS
Ordinary 82 46-3 35-4 23-2
Silver acetate 203 49-8 38-9 22-6

NS NS NS
Ordinary 82 46-3 35-4 23-2

*Percentages of participants who were abstinent from the start of the trial until evaluation.
tSignificance of the pairwise comparisons of abstainers between the treatment groups.
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was no difference between treatment groups in
the number of subjects abstaining from cigar-
ettes. No group effects were observed at 12, 26,
or 52 weeks. Mean success rates for all subjects
combined at 12, 26, and 52 weeks were 52 8%,
39 7%, and 23-8%.
The mean (SD) daily consumption of silver

acetate, nicotine, and ordinary chewing gum
consumption was 2-75 (2-0), 9-3 (5-5), and 12 4
(7 4) pieces. After 26 weeks 15% of abstainers
in the nicotine group, 4% of abstainers in the
silver acetate group, and no abstainers in the
ordinary chewing gum group were still using
the chewing gum. The most important side
effects were irritation of the mouth, bor-
borygmi, flatulence, and nausea. Irritation of
the mouth was more severe in groups having
active chewing gum than in those having ordin-
ary chewing gum (p < 0-05). Side effects did
not influence success rates in participants
treated with nicotine or ordinary chewing gum
but irritation of the mouth tended to reduce the
success rate in the silver acetate group
(p < 0-06). There was a decrease between
meetings 1 and 3 in the severity of mouth
irritation and nausea in the nicotine group
(p < 0-05), and in borborygmi and nausea in
the silver acetate group (p < 0 02). The taste of
ordinary chewing gum was better accepted
than that of silver acetate (p < 0-0001) or
nicotine (p < 0 0001) chewing gum, though
the acceptability of nicotine chewing gum
improved within two weeks of treatment
(p < 0 0001). Poor acceptability reduced the
success rate in the nicotine group as 75% with
high taste acceptability were abstinent after 26
weeks compared with 17% when acceptability
was low (p < 0-0001).

Discussion
Randomisation of subjects in this study was
satisfactory according to demographic vari-
ables and treatments were controlled by ordin-
ary chewing gum. The study was not blind
because the daily consumption of silver acetate
had to be restricted to a maximum of six pieces
to avoid the risk of argyria.2" The open design
of the study probably had little influence on
success rates as the final outcome in the inactive
treatment group was similar to the outcome in
the active treatment groups. In a recent study
of nicotine chewing gum most participants
were able to classify themselves correctly with
respect to treatment after a short time, and this
was shown to have no influence on the success
rate.28 The chewing gums were available for 12
weeks. Participants who wished to use chewing
gum for a longer time continued to receive this
at the clinic; they were not excluded from the
study as we did not want to interrupt their
attempt to stop smoking.
Comparison of mean relapse times for the

treatment groups showed short term
superiority of nicotine treatment over inactive
treatment.'62' A long term effect was not con-
firmed, however, even though the outcome in
the nicotine group in the present study was
similar to success rates in earlier studies with
nicotine chewing gum.'2 '7 The cigarette abs-

tinence rate with inactive treatment was higher
in our study than in previous studies with a
similar design, where abstinence rates have
rarely exceeded 20% after 26 weeks." 1416 1721
The higher success rate seen with inactive
treatment in this study may be due to the
impact of the group sessions, which may have
strengthened the motivation and spirits of all
the groups. Studies with nicotine chewing gum
with no support group sessions have reported
very low success rates,'8 22 suggesting that
group support arrangements contributes
appreciably to the effectiveness of smoking
cessation trials.
Our method of assessing tobacco abstinence

(carbon monoxide in expired air) is known to be
reliable for smoking over the previous 24
hours. Subjects who had relapsed but who had
been able to abstain from smoking for 24 hours
might be counted as abstainers incorrectly.
Participants were not told how long the effect
of smoking on carbon monoxide continued,
however, and there were only a few cases in
which wrongly claimed abstinence was suspec-
ted. The problem was similar for all treatment
groups and cannot explain the lack of any long
term difference in outcome. Fifteen per cent of
the abstainers in the nicotine group still used
nicotine chewing gum after 26 weeks-possibly
because the period allowed for nicotine sub-
stitution was insufficient or because too small a
dose of nicotine per chewing gum was given.
An increased dose of nicotine might have
enhanced the results.

Side effects of nicotine chewing gum, as
reported previously, were mild,'4 16 21 tran-
sient'4 17 and without influence on success
rate.2' An exception from this was poor taste
acceptance ofnicotine chewing gum, which had
a profound negative influence on success rate.
Participants with a low tolerance for nicotine
chewing gum might have done better if treated
with pieces containing 4 mg of nicotine as this
would have lowered the daily number of pieces
of chewing gum required, but taste acceptance
might on the other hand have been poorer
because of the strong taste. We did not observe
the short term benefit from silver acetate
chewing gum previously reported.8 The dif-
ference was probably caused by different study
designs.
The present study found only a short term

advantage from treatment with nicotine chew-
ing gum and no advantage from treatment with
silver acetate chewing gum by comparison with
ordinary chewing gum. Cigarette abstinence
rates after 26 and 52 weeks were disappointing.
This result and the variability in success rates
observed in smoking cessation studies calls for
the development of more effective and possibly
individualised smoking cessation programmes.
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