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Abstract The vast majority of smokers are unable or
unwilling to quit, but many are open to reducing smoking.
No treatment options exist for these smokers besides med-
ication-based therapies. Thus, this study investigated the
efficacy of a cognitive behavioral therapy (CBT) smoking
reduction program, Smoke_less. A sample of 155 outpatient
smokers aged 18-70 years was recruited at the Tobacco
Dependence Outpatient Clinic of the Medical Center of the
University of Munich, Germany, and randomly assigned
to the experimental group (Smoke_less: four weekly CBT
group sessions and two telephone calls over 5 weeks,
n = 51), active comparator group (one 15-minute coun-
seling session, n = 49), or waiting control group (no inter-
vention during the study, n = 55). The primary endpoint
was a >50% smoking reduction in the intention-to-treat
group 1 week and 6 months after the intervention. We eval-
uated also abstinence rates at follow-up. Significantly more
participants in the Smoke_less group had reduced smoking
>50% compared to the waiting group at 1 week [OR 7.59
(2.59-22.19)] and 6 months [OR 5.00 (1.68-14.84)] and
compared to the active comparison group at 1 week [OR
8.58 (2.67-27.31)] but not at 6 months [OR 1.73 (0.71-
4.20)]. We found no significant effects on abstinence rates.
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The CBT smoking reduction program Smoke_less is effec-
tive for smoking reduction but is superior to brief coun-
seling only in the short term. Further research is required
to improve its efficacy in long-term smoking reduction to
provide a valid, non-medication-based alternative to smok-
ers unable or unwilling to quit.
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Introduction

Tobacco dependence is a worldwide problem that has
severe negative consequences for individuals and society as
a whole. In 2012, 31.1% of all men and 6.2% of all women
were daily smokers [1], and in Germany 25.2% of people
aged 15 years or above smoke [2]. Smoking is the single
most preventable cause of death worldwide and is linked
to approximately 6 million deaths per year [1]. Successful
smoking cessation is very effective in reducing these risks
and can greatly improve the quality of life and life expec-
tancy. However, research shows that more than 90% of all
smokers are not interested in quitting smoking in the near
future [3]. Smoking reduction may represent an oppor-
tunity to broaden the options for smokers and, thus, pro-
vide treatment to a larger group of them. As a treatment for
smokers unable or unwilling to quit, smoking reduction is
seen as having two primary benefits: first, reduced ciga-
rette consumption is accompanied by a reduced health risk
(harm reduction); and second, smoking reduction can be an
intermediate step towards quitting smoking. Glasgow et al.
[4] estimate that an additional 22-39% of smokers could
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be reached by offering assistance in reducing the amount
smoked. Thus, treatment options are needed for smokers
unable or unwilling to quit smoking.

The strength of the health benefits of smoking reduc-
tion is currently a topic of controversial discussion [5, 6].
While there is a clear dose-response relationship between
the amount smoked and disease risk for the three major
smoking-associated diseases, ischemic heart disease, lung
cancer, and chronic obstructive pulmonary disease (COPD)
[7-9], evidence whether the opposite is true is inconsist-
ent, i.e., whether reducing the number of cigarettes smoked
also reduces the damage associated with smoking [6]. For
example, a reduction in consumption of at least 50% was
associated with a reduction of risk for lung cancer [10] and
a decreased rate of developing cardiovascular diseases [11].
At the same time, no positive effects of smoking reduction
on COPD, the birth weight of infants in smoking pregnant
women, or postoperative complications are reported [10, 12,
13]. The results of studies are inconsistent also with regard to
the effect of smoking reduction on premature mortality. For
example, Gerber et al. [11] sum up the results of their studies
in Israel by stating that a reduction in tobacco consumption
decreases the premature mortality risk, whereas in a Scottish
study Hart et al. [14] documented such a decrease only for
the subsample of heavy smokers (>21 cigarettes/day).

The above findings indicate that the health benefits of
smoking reduction might not be as great as we might assume
on the basis of the known dose-response relationship [6].
Nevertheless, one can argue that any improvement in health
is better than none at all, i.e., any reduction in smoking is
better than none. In addition, studies have provided signifi-
cant evidence that smoking reduction measures increase the
likelihood of quitting smoking [12, 15]. Hughes and Carpen-
ter [12] showed that even smokers who at first cannot imag-
ine quitting smoking have a significantly higher cessation
rate after smoking reduction than smokers who do not par-
ticipate in reduction measures. These results were confirmed
by a recent Cochrane review [16]. In a review on smokers
not ready to attempt quitting, Asfar et al. [17] also reported
a significantly higher abstinence rate both for pharmaco-
logical (nicotine replacement therapy, NRT) and combined
(NRT + behavior therapy) interventions to reduce smoking.
These reduction measures double the likelihood of quitting
smoking [15]. This finding was confirmed by Moore and
colleagues [18], who made the additional observation that
NRT significantly promotes a 50% reduction rate. In addi-
tion to results concerning NRT, findings in smokers who do
not currently want to stop smoking show that, compared to
placebo, varenicline also significantly increases the number
of attempts to stop, probability of abstinence, and the num-
ber of people who halve their consumption [19].

Besides the numerous studies on pharmacological (NRT,
varenicline) and combined (NRT 4 behavior therapy or
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consultation) reduction measures (cf. [20]), however, research
into effective, purely behavior-based interventions on smok-
ing reduction is still rare [21]. The 6-month program for hos-
pital outpatients “smoke less, live more,” which consists of
4 telephone consultations, individually tailored letters, and
an additional information letter, had a positive effect on the
abstinence rate, although the effect was not significant [22,
23]. Gelkopf et al. [24] studied patients with schizophrenia
and compared a 5-week behavior therapy smoking reduc-
tion program (n = 35), which included one 1-h session per
week, with a waiting list (n = 18). They found a signifi-
cantly greater smoking reduction in the experimental group
(p < 0.05), but their report does not provide any data on the
abstinence rate in the study groups. The single-group study
of the “oxygen group” program for schizophrenia patients
(5 x 75 min smoking reduction consultations in a group and
3 x 90 min physical training over a period of 8 weeks) did
not provide proof of efficacy [25]. Tang et al. [26] compared
“Integrative Body-Mind Training,” a form of mindfulness
meditation, and progressive muscle relaxation training in
smoking and non-smoking healthy college students. After 10
daily, 30-min sessions, the smokers in the meditation group
achieved a 60% reduction in smoking, but no reduction was
found in the relaxation group. Against this background, fur-
ther research is required into purely behavioral interventions
for smoking reduction [20] to evaluate whether an effective
behavioral intervention for smoking reduction could benefit
the subgroup of those smokers who do not want to either quit
smoking or receive drug treatment for smoking reduction.
In accordance with international guidelines on the treatment
of tobacco dependence [27-30], the Tobacco Dependence
Outpatient Clinic at the Medical Center of the University of
Munich developed Smoke_less, a scientifically founded, man-
ualized cognitive-behavioral therapy group program for the
reduction of tobacco consumption in outpatients. The rand-
omized controlled trial (RCT) presented here aimed to evalu-
ate whether Smoke_less is effective in reducing smoking. The
primary hypothesis of our study was that the intervention
would increase the reduction rate per se and also the rate of
a > 50% reduction in daily smoked cigarettes. Furthermore,
we wanted to explore whether the cognitive behavioral smok-
ing reduction program can affect abstinence rates and pro-
mote abstinence in smokers currently unable or unwilling to
quit.

Methods
Study design
This randomized, three-armed, parallel group study was

conducted at the Tobacco Dependence Outpatient Clinic
of the Department of Psychiatry and Psychotherapy at the
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Medical Center of the University of Munich, Germany,
from August 2014 to July 2016. The aim of the study
was to investigate the efficacy of the cognitive behavio-
ral smoking reduction program Smoke_less in reducing
smoking in the short and long term by comparing it to
an active comparator and a waiting control group. Data
were collected at baseline (1 week before the interven-
tion phase, #;) and at follow-ups 1 week (¢;) and 3 (¢,) and
6 months (#;) after the intervention phase.

The study was registered at clinicaltrials.gov (Identi-
fier: NCT02337400) and approved by the ethics commit-
tee of the LMU Munich. It was performed in accordance
with GCP-ICH and the Declaration of Helsinki.

Participants

Inclusion criteria were as follows: age 18-70 years;
tobacco dependence according to the ICD-10 (F17.2) cri-
teria; Fagerstrom Test of Nicotine Dependence (FTND)
score >3 [31]; >10 cigarettes/day smoked in the last
year; >8 ppm carbon monoxide (CO) in exhaled air,
measured by a Mikro™ Smokerlyzer; unable or unwilling
to stop smoking at the start of the study; agreement not
to use e-cigarettes, smoke-free tobacco, or NRT or any
other smoking cessation aid during the study; and written
informed consent. Exclusion criteria were a medication-
based quit attempt in the 3 months before the start of the
study; having a legal guardian; pregnancy; any history
of drug, medication, or alcohol abuse; severe medical,
psychiatric, or neurological disorders; and consumption
of psychotropic medication (e.g., bupropion) that could
interfere with the study protocol. A clinically trained psy-
chologist assessed inclusion and exclusion criteria at the
baseline visit and also conducted the German version of
the standardized, fully structured Mini International Neu-
ropsychiatric Interview (M.I.N.L.) [32].

Participants were recruited via announcements in the
local press and on the department homepage, posters in
university buildings, and flyers in the university hospi-
tal and medical practices. Potential participants were
screened for basic inclusion criteria and availability in
a telephone interview or during information evenings
before they were invited to the baseline visit. All par-
ticipants received €100 financial compensation for taking
part in the follow-up assessment which was paid by the
Tobacco Dependence Outpatient Clinic.

A computer-generated list of random numbers was
used to randomly assign participants in a 1:1:1 ratio to
the experimental group (Smoke_less program, i.e., cog-
nitive behavioral group therapy for smoking reduction,
n = 51), active comparator group (standardized, brief
intervention for smoking reduction consisting of one
15-min counseling session, n = 49), or waiting control

group (no intervention during the intervention phase of
the study, n = 55). Participants allocated to the active
comparator and waiting control groups were given the
opportunity to attend the Smoke_less smoking reduction
program free of charge after the follow-up assessments
were completed.

Interventions

Smoke_less smoking reduction program- experimental
group

In the course of the 5-week intervention phase, the exper-
imental group participated in the behavioral smoking
reduction program Smoke_less. The program consisted of
2.5-h therapy groups once a week for 4 weeks and two
individual 15-min telephone consultations in weeks 2 and
5 of the program. The two telephone consultations were
conducted by the smoke_free trainer. The group program
Smoke_less is a behavior therapy smoking reduction pro-
gram that was developed in 2014 by one of the authors
(KE) in collaboration with the Tobacco Dependence Out-
patient Clinic at the Medical Center of the University of
Munich (under the direction of TR) and with the direc-
tor (CK) of the IFT (Institut fiir Therapieforschung) in
Munich. In accordance with the recommendations of the
German and international guidelines for the treatment of
harmful and dependent tobacco consumption [27, 29, 30],
the Smoke_less program applies the following established
behavior therapy components: psychoeducation, moti-
vation reinforcement, behavior observations, behavior
experiments, problem-solving and skills training, estab-
lishment of alternative behavior, contingency manage-
ment, and prevention of a relapse to the former amount of
smoking. Details of the respective content and methods
of the individual program sessions are provided in the
Supplementary Material. During the study, participants
in the Smoke_less program attended four group sessions,
each with a mean of seven participants (range 5-9), that
were conducted by 1 of 3 certified smoke-free trainers.
Before the study, all smoke-free trainers were trained in
administering the Smoke_less program.

Active control group

The active control group received one 15-min, standardized
brief consultation on smoking reduction. The guide for the
brief intervention included the following elements: a 3-min
section with an introduction and questions on smoking his-
tory and current smoking behavior; a 5-min motivational
discussion in which the participants were interviewed on
their motivation and goals for smoking reduction; a psy-
choeducation section that presented the four reduction
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strategies ‘““‘smoking according to a schedule,” “omitting
superfluous cigarettes,” ‘“extending smoke-free islands,”
and “delaying the first cigarette;” and finally clear advice to
reduce and ultimately quit smoking.

Waiting control group

Participants who were randomly assigned to the waiting
control group did not receive any intervention or consulta-
tion during the study.

Clinical assessments and ratings

Sociodemographic data and medical history were recorded.
Smoking history, habits, and status and number of ciga-
rettes smoked daily were evaluated at baseline by the
Nicotine Use Inventory [33], the carbon monoxide (CO)
concentration in expired air (Micro Smokerlyzer (Bedfont
Scientific Ltd., Maidstone, England), and the Fagerstrom
Test of Nicotine Dependence (FTND) [31]. Smoking sta-
tus, number of cigarettes smoked daily, and CO in expired
air were re-evaluated at follow-up visits. The primary end-
points were the rate of smoking reduction and the rate of
halving the amount smoked, and the secondary endpoint
was the 7-day abstinence rate. This was measured with the
questionnaire NUI (Nicotine-Use-Inventory) as described
by Koegelenberg et al. [33].

We studied also participants’ readiness for change, self-
efficacy, and level of knowledge and also the acceptance
of the course manual among course instructors and partici-
pants. For reasons of space limitations, these findings will
be published separately.

Participants of all three study groups answered always
the same questionnaires.

Sample size

Sample size was calculated with G*Power [34]. On
the basis of an average effect size of the intervention (f
(V) = 0.25), an a-level of 5% (¢ = 0.05), and a power of
80% (1 — B = 0.80), we calculated a sample size of 159.
Due to the exhausted resources, we were not able to run a
further course so we ultimately recruited 155 participants
for the study.

Statistical analysis

Data were analyzed according to the intention-to-treat
(ITT) principle. Missing data were completely random
(x> = 2521.63, df = 2684, p = 0.988) and estimated by
means of multiple imputation. Besides descriptive data
analysis, the cross-sectional comparison of the nominal
data between the study groups was performed by the x>
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test. Metric data were analyzed cross sectionally by a one-
way analysis of variance (ANOVA). To calculate longitu-
dinal intervention effects, we applied a repeated measures
ANOVA for metric variables (e.g., number of cigarettes/
day) and a binary logistic regression model for dichoto-
mous outcome variables (e.g., 50% smoking reduction).
For all analyses, the alpha level was set at 0.05 (two tailed).
Statistical analyses were performed with the Statistical
Package for the Social Sciences (SPSS) Release 23.0 [35].

Results
Demographic data

From December 2014 to July 2015, a total of 161 volun-
teers were screened; 155 people met all criteria and were
randomized to one of the study arms. A total of 51 par-
ticipants were randomized to the experimental group; 49,
to the active control group; and 55, to the waiting control
group. Participants attended a baseline visit; the respective
interventions of their study group; and 3 follow-up visits
1 week (#,), 3 months (#,), and 6 months (#;) after the inter-
vention phase. The drop-out rate at t; was 7.7%. Figure 1
shows the CONSORT diagram of the study [36].

The majority of participants were women (61%) with a
mean age of 51.87 years (SD 11.05). The mean duration of
smoking was 31.14 years (SD 11.16), and the mean number
of cigarettes smoked per day was 19.96 (SD 7.16). Table 1
shows the sociodemographic variables and smoking char-
acteristics at baseline. No significant differences between
the study groups were found at that time (p > 0.05).

Primary outcome measures: reduction rate and >50%
reduction rate

Figure 2 shows the number of cigarettes smoked daily in
the different study groups during the course of the study.
Participants in the Smoke_less study group reduced their
mean consumption from initially 19.51 cigarettes/day
(SD 7.43) to 10.78 cigarettes/day (SD 5.13) 1 week after
the end of the intervention phase (¢,), corresponding to a
mean reduction rate of 44.69% (SD 16.20). In compari-
son, the active control group reduced its mean daily ciga-
rette consumption from baseline to the first follow-up visit
by 19.28% (SD 17.42); and the waiting control group,
by 9.88% (SD 23.86). In both control groups, the reduc-
tion was significantly less than in the experimental group
(t;: F(2,151) = 42.57, p < 0.001; mean difference between
experimental and active control group = 25.60, 95% CI
(16.05, 35.15), p < 0.001; mean difference between experi-
mental and waiting control group = 34.86, 95% CI (25.57,
44.14), p < 0.001).
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Assessed for eligibility (n = 161)

Excluded (n=6)
o Not meeting inclusion criteria (n = 5)

® Lack of time to follow study protocol (n = 1)

Baseline, t,

1-week follow-

up, t
—

3-month follow-

up, tp
—

6-month follow-

Randomized (n = 155)

A 4

A

Experimental group

Allocated to intervention (n = 51)

e Received allocated intervention (n = 51)

* Did not receive allocated intervention (n= 0)

Active control group

Allocated to intervention (n = 49)

o Received allocated intervention (n = 49)
 Did not receive allocated intervention (n=0)

Waiting control group

Allocated to intervention (n = 55)

e Received allocated intervention (n = 55)

* Did not receive allocated intervention (n = 0)

|

Completed (n = 49)
o Lost to follow-up (n = 0)

e Discontinued intervention (lack of time) (n = 2)

Completed (n = 48)

® Lost to follow-up (give reasons) (n = 0)

o Discontinued intervention (private reason)
(n=1)

Completed (n = 54)

e Lost to follow-up (n=0)

e Discontinued intervention (spinal column
operation) (n=1)

Completed (n = 49)
o Lost to follow-up (n = 0)

o Discontinued intervention (n = 0)

Completed (n =47)

e Lost to follow-up (n=0)

o Discontinued intervention (changed to stop
smoking intervention) (n = 1)

Completed (n = 49)
o Lost to follow-up (not available) (n = 5)

« Discontinued intervention (n = 0)

Completed (n = 48)
o Lost to follow-up (n = 0)

Completed (n = 47)
o Lost to follow-up (n = 0)

Completed (n = 48)
o Lost to follow-up (not available) (n = 1)

up, t3

e Discontinued intervention (trip to Asia) (n = 1)
@@

 Discontinued intervention (n = 0)

o Discontinued intervention (n = 0)

A,

Analyzed intention-to-treat (n = 51)

® Excluded from analysis (n = 0)

Analyzed intention-to-treat (n = 49)

® Excluded from analysis (n = 0)

Analyzed intention-to-treat (n = 55)

® Excluded from analysis (n = 0)

Fig. 1 CONSORT diagram of the randomized controlled trial of a cognitive behavior therapy program for smoking reduction

Smoking rates were different at the 6-month follow-up,
t;: the mean reduction was 34.53% (SD 26.06) in the exper-
imental group, 25.14% (SD 26.41) in the active compara-
tor group, and 13.02% (SD 26.42) in the waiting control
group. The change differed significantly between the exper-
imental and waiting control groups [t;: F(2,151) = 8.99,
p < 0.001; mean difference = 21.63, 95% CI (9.23, 34.02),
p < 0.001] but not between the experimental and active
control groups [mean difference = 9.76, 95% CI (—2.99,
22.52), p = 0.197] and active control and waiting control
groups [mean difference = 12.07, 95% CI (—0.39, 24.53),
p =0.061].

Results were similar for the stricter primary outcome
variable of >50% reduction in cigarette consumption. At
t;, more participants in the Smoke_less group had reduced
the number of cigarettes smoked daily by at least half than
in the active comparator group [odds ratio (OR) 8.58, 95%
CI (2.67-27.31), p < 0.001) and in the waiting control
group [OR 7.59, (2.59-22.19), p < 0.001]. At the 3- (t,) and
6-month (#;) follow-ups, the difference remained significant
compared to the waiting control group but not compared to

the active comparator group, although it was still numeri-
cally higher. Figure 3 shows the results in detail.

Secondary outcome measures: smoking cessation rate

At (t,) two participants of the waiting control group and
one of each of the active control group and the experimen-
tal group had stopped smoking. At (t3), two participants
in the experimental group and one in the waiting control
group had stopped smoking (difference not significant).

Discussion

This study provides first evidence in a randomized con-
trolled trial design for superior efficacy of a cognitive
behavioral smoking reduction program that is in full
accordance with specific guideline recommendations in
the field of treating tobacco consumption. The Smoke_less
cognitive behavioral smoking reduction program showed
superior efficacy to a waiting control group in all primary
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Table 1 Baseline sociodemographic and smoking characteristics of smokers in a randomized controlled trial on a behavior therapy program for

smoking reduction

N=155 Smoke_less program Brief counseling active Waiting control
group (n = 51) control group (n = 49) group (n = 55)
Demographic characteristics

Sex

Male 60 (38.7%) 21 (41.2%) 18 (36.7%) 21 (38.2%)

Female 95 (61.3%) 30 (58.8%) 31 (63.3%) 34 (61.8%)
Age (years) 51.87 (11.05) 51.55(10.32) 51.59 (11.35) 52.42 (11.59)
Marital status

Single 57 (36.8%) 19 (37.3%) 16 (32.7%) 22 (40.0%)

Married 44 (28.4%) 21 (41.2%) 11 (22.4%) 12 (21.8%)

Divorced 30 (19.4%) 6 (11.8%) 15 (30.6%) 9 (16.4%)

In partnership 18 (11.6%) 4 (7.8%) 6 (12.2%) 8 (14.5%)

Separated 1(0.6%) 0 0 1 (1.8%)

Widowed 5(3.2%) 1(2.0%) 1(2.0%) 3(5.5%)
Highest school leaving certification

No graduation 2 (1.2%) 0 1 (2.0%) 1 (1.8%)

Hauptschule (end of 9th grade) 25 (16.1%) 10 (19.6%) 10 (20.4%) 5(9.1%)

Realschule (end of 10th grade) 50 (32.3%) 15 (29.4%) 14 (28.6%) 21 (38.2%)

Abitur (end of 12th grade) 75 (48.4%) 25 (49.0%) 24 (49.0%) 26 (47.3%)

Other 3 (1.9%) 1(2.0%) 0 2 (3.6%)

Smoking characteristics

Cigarettes smoked per day in past week 19.96 (7.16) 19.51 (7.43) 20.37 (7.24) 19.69 (6.94)
CO value (ppm) 18.07 (8.41) 18.12 (7.98) 18.14 (8.88) 17.96 (8.52)
FTND score 4.92 (2.20) 4.33 (1.95) 5.22 (2.41) 5.18 (2.15)
Duration of smoking, years 31.14 (11.16) 30.71 (10.48) 32.24 (12.04) 30.56 (11.09)
Age when started smoking, years 17.72 (3.57) 17.78 (3.16) 17.31 (3.64) 18.02 (3.89)
Previous quit attempts 2.75 (2.88) 2.63 (3.39) 3.31(3.02) 2.36 (2.11)
Tobacco products®

Cigarettes (factory produced) 120 (77.4%) 38 (74.5%) 38 (77.6%) 44 (80.0%)

Cigarettes (rolled manually) 34 (21.9%) 13 (25.5%) 10 (20.4%) 11 (20.0%)

Cigars/cigarillos 1 (0.6%) 0 1 (2.0%) 0

Data are mean (SD) or n (%). For the listed study groups, no significant differences were found (p > 0.05)

CO Carbon monoxide in expired air in parts per million (ppm), FTND Fagerstrom Test for Nicotine Dependence

# None of the participants chose the options electronic cigarette, smokeless tobacco, or mixed tobacco and cannabis

outcome variables, i.e., in the rate of smoking reduction per
se and the rate of a >50% reduction after 1 week and 3
and 6 months. Compared to the active control group, the
Smoke_less program showed superior efficacy after 1 week;
at the 3- and 6-month follow-ups the difference between
the two groups was no longer significant, although the rates
of smoking reduction and a reduction of smoking by >50%
still were numerically higher in the experimental group.
When considering the OR [1.73, (0.71-4.20), p = 0.228] in
terms of effect size, according to the convention of Cohen,
the Smoke_less program shows a noteworthy small effect
of d = 0.30 after 6 months [37]. Abstinence rates were not
higher in the smoking reduction program group.
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A potential explanation why the smoking reduction
rates in the experimental group were no longer signifi-
cantly higher than those in the active control group at the
3- and 6-month follow-ups may be that the sample size
was too small. The sample size was chosen to demonstrate
a potential mean intervention effect, and a larger sample
size calculated to detect smaller intervention effects might
demonstrate superiority of the experimental intervention
compared to the active control group also at the 3- and
6-month follow-ups. The frequently proven efficacy of
brief interventions in smoking cessation is also relevant
here [38, 39] because it means that the newly conceptual-
ized Smoke_less intervention had to have even stronger
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—— Experimental group
- -m- Active control group

23 ¢ ----@--- \Waiting control group

ol 10.78

Cigarettes/day

Baseline 1-week follow- 3-month follow- 6-month follow-
up up up

Fig. 2 Change in number of cigarettes smoked per day in the experi-
mental group (Smoke_less program, n = 51), active control group
(brief counseling, n = 49) and waiting control group (no intervention,
n = 55) from baseline (¢) to the follow-ups 1 week (¢,) and 3 (,) and
6 (1;) months after the intervention phase

= Experimental group
= Active control group
Waiting control group

Percentage of participants with 250%
reduction

t1

OR [95% Cl], p value 1-week follow-up 3-month foll P 6

Comparisons

Experimental vs. 8.58[2.67 — 27.31], 2.05[0.74 - 5.68], 1.73[0.71 - 4.20],
active control group p<.001 p=.166 p=.228

Experimental vs. 7.59 [2.59 — 22.19], 3.42[1.12-10.45), 5.00 [1.68 — 14.84],
waiting control group p<.001 p=.031 p<.001

Fig. 3 Rates of at least 50% reduction of daily smoked cigarettes in
the experimental group (Smoke_less program, n = 51), active control
group (brief counseling, n = 49), and waiting control group (no inter-
vention, n = 55) from baseline (7)) to the follow-ups 1 week (#;) and
3 (t,) and 6 (t3) months after the intervention phase; OR odds ratio,
95% CI 95% confidence interval

effects to show significant superiority over the brief inter-
vention active control.

We can see a decrease of tobacco consumption in all
three study groups. Even in the waiting control group that
did not receive any intervention, we found a reduction rate
of 13%. This implicates that not only tailored interventions
(in this case the “smoke_less” programme or a brief inter-
vention) do have any effect on the smoking behavior, but
also the simple act of participating in a study and thereby
taking a conscious look at one’s cigarette consumption [40,
41].

Contrary to previous studies on purely drug-based
(NRT, varenicline) or combined smoking reduction inter-
ventions (NRT and behavioral intervention), our study
found no effect of the program on smoking abstinence
[12, 16, 17, 19, 20]. This is in line with the findings for
other behavioral smoking reduction interventions [22, 24—
26] and leads us to the hypothesis that purely behavioral
therapy programs can primarily lead to abstinence only if
the participating smokers can conceive from the start that
they will quit smoking. Drug treatment options may also
help smokers to quit who do not initially want to do so by
reducing craving and withdrawal symptoms. Wu and col-
leagues even express the assumption that behavioral sup-
port of drug treatment is not absolutely necessary [20].
Similarly, the duration of the follow-up period is a poten-
tial reason for a lack of an intervention effect on the absti-
nence rate among the participants. Although the follow-
up of 6 months is significantly longer than that of other
studies on behavioral reduction interventions [24-26], the
data of Falba et al. [42], Broms et al. [43], and Klemperer
and colleagues [44] indicate that a behavior change from
smoking reduction to quitting smoking could take longer
than 6 months.

With regard to efficacy in terms of consumption reduc-
tion, our findings are in line with those from previous
studies in other countries in which behavioral interven-
tions proved to be effective in promoting smoking reduc-
tion [24-26]. The present results add substantially to
those of previous studies by evaluating the efficacy of a
behavioral smoking reduction intervention with a rigor-
ous experimental design and examining the target group
of outpatient smokers. Nevertheless, several limitations
have to be taken into account. First, we included outpa-
tient smokers without acute or severe medical, psychi-
atric, or neurological disorders. Thus, our results might
not generalize to patients with acute comorbid severe
medical, psychiatric, or neurological illness. Second,
the inclusion criteria limited participants to those with a
moderate nicotine dependence who were smoking ten or
more cigarettes a day. Thus, the findings of the present
study might not generalize to less severely dependent or
occasional smokers. Third, the 24-week post-intervention
phase of the study with its three follow-up study visits
might not mirror a real-world smoking reduction attempt.

With these limitations in mind, the study has practi-
cal implications in that the cognitive behavioral smoking
reduction program Smoke_less can be a valuable alter-
native intervention for smokers who are neither will-
ing to quit nor ready to use medication-based reduction
interventions.

The findings of our study indicate ways to improve the
Smoke_less smoking reduction program. Our first sug-
gestion would be to present smoking reduction less as an
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endpoint of the intervention and rather as a step towards
smoking cessation and to integrate medical advice on
stopping smoking and promote smoking cessation more
strongly at the end of the program. Second, booster ses-
sions 4 and 8 weeks after the last session could help to
better maintain the excellent short-term intervention
effects in the longer term. And third, in light of the con-
sistent positive effects of medication-based interventions
in smoking reduction, a combination of first-line medica-
tion (i.e., NRT, varenicline) with the Smoke_less reduc-
tion program could improve long-term reduction and
abstinence rates. Further studies should take these aspects
into account and also include a larger number of partici-
pants and a longer follow-up period to further evaluate
this approach in treating tobacco dependence.
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