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General practice

Open randomised trial of intermittent very low energy
diet together with nicotine gum for stopping smoking in
women who gained weight in previous attempts to quit

Tobias Danieisson, Stephan Réssner, Ake Westin

Abstract

Objective To determine whether attempts to prevent
weight gain will increase success rates for stepping
smoking,

Design 16 week, open, randomised stdy with 1 year
Tollow up.

Setting Obesity unit.

Subjects 287 female smokers who had quit smoking
before but started again because of weight concerns.
Intervention Combination of a standard smoking
cessation prograrmme with nicotine gum and a
behaviourz] weight control programme including a
very low energy diet. A control group was treated with
the identical propramme but without the diet.

Main outeome measure Sustained cessation of
smoking,

Results After 15 weeks, 68/137 (50%) women had
stopped smoking in the diet group versus 53/150
(85%) in the control group (P=0.01}. Among these
women, weight fell by mean 2.1 (95% confidence
interval 2.9 to 1.8) kg in the diet group but increased
by 1.6 (0.9 to 2.3} kg in the control group F<4.001)
After I year the surcess rates in the diet and conmrol
groups were 38/157 (28%) and 24/150 (16%)
respectively (P <0.05), but there was no statistical
difference in weight gain.

Conclusions Combining the smoking cessation
Pprogramime with zn jntervention to cortrol weight
helped women to stop smoking and control weight.

Introduction

A meta-analysis has established that nicotine gum is
better than placebo in achieving smoking cessation.
Overall success rates, however, remain modest.! About
80% of pecple gain weight after stopping smoking?
Although the mean weight gain has been described as
modest, some people gain substantial weight™ In
some studies,™ but not all® the weight increase has
been greater in women. Women are generally more
concerned about weight gain, and tlis seems to play an
important part in relapse to smoking.’ ®

Changes in basal metabolic rate’, altered food
preferences,® or food as & substitute for the
psychological effects of 1obacco consumption’’ might
explain the weight increase, The fall in basa] metaboiic

rae that occurs after ‘stopping smoking cannot
be controlled by dietary recommendations, but the
other factors could be contrelled. However, studies so
far have failed to show any benefit of concurrent
weght interventions in connection with stopping
Smokj:lg- jL)

Our obesity unit has developed several pro-
granmes that show promising results with weight
control in obesity.™ ™ Intermittent very Jow energy
diets used over a year have had similar results to
continuous very low energy diets™*® The Smoking
Cessation Clinical Practice Guideline Panel and sta¥
reconnended “that smokers not take strong meas-
ues to counferact weight gain during a guit
attempt™*™ We conducted a randomised trial to
deterimine whether intermittent use of 2 very low
enrgy diet to improve weight control affected the
sucess of a smoking cessation programme.

Participants and methods

We invited 25 female smokers to focus group
disussions to describe their problems with weight

.control while attempting to stop smoking. These

discussions formed the background for the stady
desipn,

Treatrnent programmes

Weconducted an open, randomised study of a smok-
ing cessation programme with nicotine gum
(Niorette 2 or 4 mg) and moderate behavioural
advice in combination with 2 behavioural weight con-
trol programme and intermittent very low energy diet
(Nurilett 1.76 M]/day) as total food replacement. The
control group followed an identical programme but
did not receive the very low energy diet. The study
comprised 11 sessions during 16 weeks {weeks 0, 1, 2,
8,46,8, 10,12, 14, and 16). The programume included
three group sessions with a dietician and also
stardardised written information. All sessions {45
miniles) were in groups of 10 to 15 women, with
group members all individually randomised to the
same freafiment. Additional follow up visits were made
after 21, 26, 29, and 52 weeks. Participants were
offerec! 2 my nicotine gum. If their daily consumption
exceeced 20 pieces, they could switch 1c 4 mg. Partic-
pants were given free nicotine gum for 3 months and
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thereafler recommended to taper consumption, but
on request additional nicotine gum was supplied up to
12 months. All participants were recommended a
standardised balanced diet of about 6.7 MJ/day. The
group meelings were designed as conventional
moderate behaviour modification sessions emphasis-
ing techniques for stopping smoking and providing
support for weight control. The very Jow energy diet
was given free of charge for three, two week periods
(weeks 1 and 2,7 and 8,and 13 and 143 Subjects were
recommended not to eal anylhing else during these
periods bul to increase their intake of energy free
drinks.

Claracterislics of participants

Participants were fernale smokers aged 50 to 60 who
wanted 1o 5top smoking and maintain their weight To
be eligible women had to have a body mass index of
23-31, smoke at least 10 cigarettes 2 day, have smoked
for at least three years, and have made at Jeast one
serious attempt to stop and restarted because of
weight gain. Exclusion criteria were cardiovascular
disease in the past 6 months, clinically importaat renal
or hepatic disease, participation in any other ciinical
study in past 6 months, pregnancy or lactation, lactase
intolerance, alcohol or other drug misuse, use of 2ny
form of smokeless tobacco or micotine replacernent
therapy, gout, acute porphyria, dizbetes mellitus type
1, vegetarian diet or any serious metabolic or
malignant disease Ikely to interfere with compliance,
Exclusion criteria were based on safety recommenda-
tions for very low enmergy diets®® and nicotine
replacement treatment.

Reoruitment

An advertisement resulted in 547 responses. A total of
438 womer answered a postal questionnaire about
admission criteria and brief demographics; 561 were
eligible and given a consecutive number in the order
their answers were received at the dinic They were
allocated to one of the treatment groups according to
the corresponding number in the randomisation list
All women were invited to an information meeting,
and they were then divided into groups of 10-15. Sev-
enty four did not attend the clinic so 287 wornen were
Enally included in the stady. As this dropout was
expected, the protocel defined the intention to treat
analysis to comprise women coming to the first visit
and receiving treatment.

Data collection, power caleulation, and statistics

Based on results from previous smdies’ and the fact
that weight conscious women would be a difScult
group, we expected about 20% of women in the
conirol group and 35% in the diet group successfully
to stop smoking after 16 weeks. Given these
assumptions, a sample size of 135 women in each arm
of reatment was needed for 2 power of 80% and an o
of 0.05.

Ne formal adjustment for multiplicity was made,
butF values are presented for each test. We used Pear-
som's ' test for unordered categorical or bimary
variables and the Mann-Whitney U test for ordered
categorical and all continuous variables,

Successful smoking cessation was defined as self
reported complete abstinence from week 2 to week 16,
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verified by 2 carbon monoxide concentration less than
10 ppm (New Smokerdyzer, Bedfont). Two missed visits
between weeks 2 and 16 were aliowed. If the week 9
visit was missing, (he woman had o be abstinent from
week ] until endpoint Women had 1o attend the week
16 visit to be eligible for the success criteria.

Compliance with the very low energy diet was
based en self reported adherence and verified through
ketone body analysisin vrine, sampled by the women
at home. Women wilh missing samples were asked to
provide a urine sample afier the very low energy diet
period. Compliance vith nicotine gum treatment was
based on self reporied daily number of gums and veri-
fied by saliva cotinine concentration

Withdrawal symptoms,” including desire or arge to
smoke; irritability, fustration, or anger; restlessness;
difficuity concentraing; amiety; dysphoric or
depressed mood; momnia; and increased appetite,
together with siv fasting related symptorns (headache,
constipation, fatigue, nauser, hair loss, and diilliness)™
and adverse events were recorded at each visit.

The stdy was performed according to the
principles outined in the Declaration of Helsinki and
approved by the eflics committee at the Karolinska
Hospital. All participants gave informed consent.

Resnlts

Table 1 shows the characteristics of the participants,
Mean number of ddly dgarettes smoked was 195
{95% confidence interval 18.8 to 20.2) for 28.8 (27.5 to
29.6) years. Subjects vere moderately nicotine depend-
ent Almost three quirters (210} of the women had
used nicotine replacement therapy before, and 189
{70%) had tried to stop smoking three times or more.
In all, 206 (72%) had gained 3-10 kg and 56 (19%)
more than 10 kg last tme they tried to quit. Two thirds
had tried to lose weight during a previous attempt to
stop smeking.

Table 1 Baseline demograshic cheracteristics including smoking status and smeking

history. Values are mezn {30) unless stated otherwise
Very fow enerpy dlet

{n=137} Control {n=150)

Ape {years) 46.9 {1.0) 46.8 (5.8)
Height (cm) 1665 (6.0) 167 {6.2)
Body mass Index 267 (2.2} 26.8 {2.3)
Blood pressure {mm Hg) 125/80 {18/11) 128/81 {(18/11)
Heart rale (beats/min) 77 8.3) 76 (3.4}
Waisthip ralio 0.82 (0.0} DEZ (0.06)
Age slaried smoking {vears) 18.1 (3.0) 6.5 3.3}
Years smoked 295 (5.9) 28,3 (7.4)
Gigarettes smoked/day 20,0 (6.3) 18.1 (6.2)
Expired tarbon monoxide (ppm) 18.6 (9.1) 18.2 {(7.9)
Saliva cotining (ng/ml) 302.3 {145.5} 269.8 (124.8)
Fagersirbm tolerance gquestionnais 55 (2.2} 5.8 {1.8)
HNo (%) isied 1o quil smoking »3times 98 {72 01 (B8)
No (%} used nicotine replacemer therapy before 105 (77) 105 (70}

Niicetine gum £3 (B1) 76 (51)

Nicofine paich 68 {500 58 {45)
No (%) with another smeker in usehold 36 {26) 44 (29)
No {%]) guile or extremely sure o succeeding this lime 106 {77} 110 (74)
o {%) palned 3-10 %p las! lime Hizd 1o quit 85 (69) 111 (74)
No {%) gained >10 kg fast time Yed to quil 27 {20) 28 {19)
No (%) tried o Inse weight betor 128 (94} 147 (98)
Ho (%) trted 10 lose weight whilkstopping smoking 83 (613 110 (74)
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Table 2 Number of women who had sontpletely and continuously

Mo (%) on very low energy dlet

stopped smoidng Trom week 2 onwards

Wee {n=137} Ko (%) o1 coatrols {n=150) % difference (85% Cf ) P value®
2 116 {85) 98 (65) 20 (96 1o 20,1} 0,0002
¢ 84 (69) 76 {51} 18 (6.8 10 20.1) D.002
s 84 (51 70 (47) 14 (32 10 26.7) 0.012
i B0 (58) 61 {41) 17 (6.3 1o 20.1) 0.063
10 72 (33) 56 (37 16 {3.8 10 26.5) 0.010
12 71{52) 80 {40} 12 {0.36 1o 23,3} 0.045
1 67 (49) 51 {34) 15 {3.6 fo 26.2) 0.010
6 BB {50} 53 (35) 15 (3.0 t0 25.6) 0.014
52 3B (28] 24 {16) 12 (2.2 10 21.3) 0.016

*Pearson's y? lest,

The smoking cessation rate in the diet group was
68/137 (50%) after 16 weeks compzred with $3/150
{85%) in the control group (P=0.01; table 2). The
slight increase in success rate from weel 10 to 19 in the
control group and 14 to 16 in both groups is probably
due to women being allowed to miss up to two visits
without disqualification from the analysis.
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Figure I shows the mean weight change in women
who had successfully stopped smoking. The diet group
had lost 2.1 {29 to 1.3) kg at 16 weeks whereas the con-
trol group had gained 1.6 {0.9 t0 2.8) kg (P<0.001). No
body mass index dropped below 20.

Mood items in the withdrawel symptoms question-
najre (i!ﬁtabi]ity, aniety, poor concentration, restiess-
ness and depression; score 0-15)% % were analysed in
continuous abstainers up to week 16. The diet group
reached the highest score zfier 1 week whereas the
entrol group peaked after 2 weeks, when the
dflerence between the group medians was 1.5 units
{06 10 24). The score of the diet group was
sigeificantly lower than that of the control group at
weeks 2,3, and 4 {fig 2).

Adverse events

Rhinitls and headache were the most common
afverse events, reported by 170 {53%) and 105 (37%)
women during the study. No significant differences
woe found between the groups, although headache
was reported by 58 (42%) women in the diet group
and 47 {81%) in the contro] group (F=0.053, 95%
cafidence interval for difference 0.1 to 22.1). Eighty
s women withdrew from treatment during the 12
months. None of the withdrawals were because of
adverse events.

Long term success

Afer 12 months, 85 and 51 women had dropped out
from the diet and control groups respectively. Thirty
eight {28%) of the diet group were still not smoking
compared with 24 (16%) in the control group
{P=0.02). A_mong non-smokers, the mean weight
inqease was 2.5 (0.78 to 4.3) kg in the diet group and
3825 0 5.1) kg in the control group (P=0.61), The
ovezll weight increase irrespective of smoking status
was 1.2 (0.32 to 2.1) kg in the diet group and 2.3 (1.5 to
3.0 kg in the control group (P=0.13).

Conpliance
Women who successfully stopped smoking in the diet
grawp used 7.8 gums/day and those in the control
graup used 8.3/day during the first 16 weeks. Fifteen
subjects used 20 or more gums a day 2nd switched to 4
mig gum. Ninety six of the women who came to the
cliric after one year (n=201) were stil} using the gum,
Nirety four used 5.4 (ST 4.1) 2 mg gums/ day and two
women used 7.0 4 mg gums/day,

In all 108/13%7 {75%) women reported tota)
conmpliance with the very low energy diet during the
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irst period, During weeks 6 1o 8 and 12 to 14 complete
compliance was reported by 42 (21%) and 25 (1844)
vespectively. These figures were confirmed by the
Xelone body anatysis,

Discussion

Our study shows that smoking can be stopped for up
0 one year with acceptable weight control in a group
of women selected for their previous weight contrel
problems when attempting to stop smoking, This study
was open, and all subjects received nicotine replace-
muent therapy. There is no practical way to blind very
low energy diets, and there is ample evidence that
nicotine replacement improves abstinence from
smoking.*

It is reasonable to assume that programumes to stop
smeking have Jower success in weiglit conscious women
then in the general smoking population. Generally, the
sucress rate after 12 months is 19% compared with
owrresults of 28% in the diet group and 16% in controls.
Women were given the opportunity to drop out of the
treatment. programme between randomisation and the
first visit, and this probably resulted in a more motivated
study population,

Rdle of very low energy diets

While on the very low energy diet women experienced
less craving for cigarettes and increased appetite
scores. This may reflect diet induced acidosis, as
ascertained by measurement of urinary ketone bodies,
Although clinical experience suggests that weight loss
is facilitated by addosis, which is associated with fat
catabolism, no dear proof exists.

Very low energy diets have not been previously
reported in programunes to stop smoking, Weight gain
when stopping smoking has, however, been prevented
by giving an anorectic drug® but when drug reatment
was discontinued, weight was regained almost up to the
contro] group level,

Safety

Combining smoking cessation and weight control pro-
duced ounly modest side effects. Headache was more
cammon in the diet group (although not significantly),
and this can partly be explained by the fact that head-
ache is 2 common side effect both of mnicotine
withdrawz]* and supplemented fasting® As expected,
compliance with the very low energy diet fell over
time.” However, the immediate differences in stopping
smoking between the two groups were already evident
after 2 weeks. Thus the #irst diet pericd may be the
critical phase. Focusing on weight, in an obesity unit,
probably helped the women stop smoking by
providing more weight control information than they
had previcusly received.

Our study was designed with power to determine
smoxing cessation rates and weight change up to week
16. Aithough significantly improved smoking cessation
rates were found alter one year in the diet group, the
study did not have power to demonstrate significant
diflerences in weight gain between the groups. The
weight gain in both groups was less than reported by
most women in previous aftempts at stopping
smeking. Nicotine gum may therefore depress and
postpone weight gain.
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