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Abstract
Background/aims: Smoking cessation has been shown to be effective in random-
ized controlled trials. It is unclear though, whether interventions also work in
routine primary care.
Methods: In 167 primary care settings we conducted a randomized four‐armed
smoking cessation trial to examine the efficacy of a minimal intervention
(MI; n= 81), cognitive‐behavioral therapy (CBT; n= 175), bupropion (BUP;
n= 108) and nicotine replacements (NRT; n= 103). Overall, 467 current
smokers were enrolled. Abstinence rates at the end of treatment (12 weeks)
were 32.8% for MI patients, 34.8% for CBT, 35.3% for NRT, and 46.5% for
BUP patients (ITT, intention to treat) (no differential effects). Retention rates
were highest in the BUP group (59.3%) and lowest in the NRT group (50.5%).
Completer findings were: MI, 56.4%; CBT, 64%; BUP, 79.3%; NRT, 69.2%
(LOCF, lost to follow‐up). No serious adverse events occurred during or after
the medication phase. At 12‐month follow‐up continuous abstinence rates
were: BUP, 29.0%; CBT, 20.9%; NRT, 29.6%; MI, 29.6%.
Conclusion: Our findings suggest that established smoking cessation treat-
ments are effective when applied by non‐specialist primary care physicians.
Our data supports a structured, multimodal treatment structure as core
ingredient of successful smoking cessation in primary care. Copyright © 2011
John Wiley & Sons, Ltd.
Introduction

Over the last three decades, evidence has accumulated for
the efficacy of a variety of drug and non‐drug smoking
cessation treatments including bupropion (BUP), nicotine
replacement therapy (NRT), and psychological interven-
tions. Meta‐analysis has shown that 31% of smokers who
received bupropion SR for smoking cessation maintained
abstinence for 12 months (Fiore et al., 2000). Additionally,
meta‐analysis of 123 clinical trials has demonstrated that
all commercially available forms of NRT (gum, transder-
mal patch, nasal spray, inhaler, and sublingual tablets/
lozenges) are effective in promoting smoking cessation
(Silagy et al., 2004). NRT increases the odds of quitting
Copyright © 2011 John Wiley & Sons, Ltd
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approximately 1.5‐ to two‐fold regardless of treatment
setting. Most clinical trials of BUP and NRT provide low
intensity psychosocial interventions in addition to the
pharmacological agent, such as physician advice, brief
counseling or follow‐up telephone support (Gold et al.,
2002; Hughes et al., 1999). Behavioral therapy and
counseling have also shown efficacy when administered
alone, with estimated abstinence rates of 12 to 20% (Fiore
et al., 2000). Despite growing evidence for the efficacy of
each of these smoking cessation treatments, trials
comparing pharmacological and psychological interven-
tions are notably absent (Gold et al., 2002).

There is a considerable number of randomized,
double‐blind and placebo‐controlled study designs
(Fagerström et al., 1993; Fiore et al., 1994; Gonzales
et al., 2001; Hays et al., 1999, 2001; Hurt et al., 1997;
Jorenby et al., 1999; Richmond and Zwar, 2003; Swan
et al., 2003; Tonnesen et al., 1999, 2003; Tonstad et al.,
2002; Yudkin et al., 1996). Characteristics of these efficacy
studies include the following: (1) patient samples are
highly selected with regard to motivation and treatment
compliance; (2) treatment providers are well‐informed
and rigorously trained in patient recruitment, motiva-
tional enhancement, counseling and more complex
smoking cessation interventions; (3) structured diagnostic
and evaluative measures are used intensively; (4) patients
frequently obtain behavioral counseling; (5) treatment is
provided at no cost to patients.

These “artificial” conditions imposed by randomized
controlled trials are difficult, if not impossible, to transfer
to real‐life clinical settings. Research in routine health care
shows that physicians face multiple barriers when treating
smokers including time constraints, sub‐optimal financial
reimbursement, lack of educational training or knowledge
in smoking cessation treatments, and low motivation and
treatment compliance on the part of patients (Hoch et al.,
2004a, 2004b) A growing number of psychotherapy and
drug therapy researchers have recognized the need for
additional studies conducted under naturalistic conditions
(Glasgow et al., 2004, 2003; Roy‐Byrne et al., 2003). Such
“effectiveness” studies aim to determine “whether treat-
ments are feasible and have measurable beneficial effects
across broad populations … in real‐world settings” with
particular emphasis on primary care settings (Nathan
et al., 2000; p. 965).

To date, few studies have investigated the advantages
and disadvantages of BUP in applied settings (Johnstone
et al., 2004; Kohlenberg et al.; 2004; Tonstad et al., 2002).
Moreover, existing studies have not compared “first‐line”
smoking cessation treatments such as BUP, nicotine
replacement and psychological interventions (e.g. self‐help
Int. J. Methods Psychiatr. Res. 20(1): 28–39 (2011). DOI: 10.1002/
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manuals) in a manner that would help translate research
results into practice (Glasgow et al., 2003).

The current trial was conducted within the nationwide
epidemiological research program “Smoking and Nicotine
Dependence Awareness and Screening Study” (SNICAS),
with a nationwide cross‐sectional target day assessment of
a nationally representative sample of 897 primary care
doctors and 28,707 patients (Phase I) (Muehlig et al.,
2003; Hoch et al., 2004a, 2004b). The presented trial
(Phase II) is based on a regional sub‐sample in Greater
Munich and Dresden area, Germany.

We hypothesized that (1) BUP, NRT, and cognitive‐
behavioral therapy (CBT) are each superior to a minimal
intervention (MI) involving physician advice to quit, and (2)
BUP – due to its effects on reinforcement and withdrawal via
the dopaminergic and noradrenergic systems (Hurt et al.,
1997) – will be associated with superior results compared to
NRT and CBT. More generally, we also expected that the
success rate in the BUP, NRT and CBT conditions will be
slightly lower than those reported for controlled clinical trials.

Methods

To test our hypotheses, we conducted a four‐arm smoking
cessation intervention study. Primary outcome measures
were complete abstinence at the end of treatment (three
months) and continuous abstinence during a subsequent
12‐month follow‐up assessment period. Secondary out-
come measures included retention rates, reasons for
treatment discontinuation, and safety of interventions.
In absence of a control group without any systematic
intervention, we defined MI (structured quit advice by the
doctor) as the control group condition, against which the
effects of other groups were tested.

Protocol

Patients were recruited from a total of 167 primary care
physicians in two catchment areas of the SNICAS Phase 1
program. The two areas were the greater Dresden and
Munich areas, where the two study centers were located.
The target population for the study was originally the total
of all smoking patients in each participating setting on the
Phase 1 SNICAS target day. All patients with regular
smoking behavior, participating on that target day, were
eligible for the study, provided that inclusion and
exclusion criteria (specified later) were met. Figure 1
depicts this recruitment process and reveals that it yielded
only 51 patients for the study. We added additional
screening days to recruit further patients in these settings.
To avoid any systematic selection, participating doctors
were required to approach all regular smokers, irrespective
mpr
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1 In the course of the study a total of n=167 physicians participated
2 Number of eligible subjects assessed is not available
3 N=18 subjects could not be analysed due to incomplete data sets
4 Number of refusing subjects is not available
5 18 data sets could not be analyzed due to incomplete information
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Analysed   
at 3 months: (n=51)                 
at 12 months: (n=27)

SNICAS Target Day (May 7th 2002)               
Assessed for eligibility:                                  
n=720 smokers in n=79 primary care 
settings 1

Further Target Days                                         
(May 2002 - July 2003)      
Participants: n=467 smokers in n=109 primary 
care settings1,3

Analysed                                     
at 3 months: (n=416)                     
at 12 months: (n=318)

Exclusion (n=651)    
Not meeting 
exclusion criteria 
(n=395)                    
Refused to 
participate (n=256)

Excluded (n=51)                        
Not meeting exlusion criteria 
(n=51)                                   

Refused to participate (n.a.)4   

Allocated to 
intervention:             
BUP (n=3)                 
CBT (n=21)               
NRT (n=9)                 
MI (n=18)   

Allocated to intervention      
BUP (n=105)                              
CBT (n=154)                              
NRT (n=94)                                
MI (n=63)

Randomized (n=69)3,5 Randomized (n=416)

Figure 1 Flow diagram of the progress through the phases of the trial.
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of their presenting complaint and reason for visit. Each
patient was read a standardized study invitation for a
smoking cessation treatment to be offered by his or her
doctor. If patients were willing to consider treatment
immediately (within seven days), they were screened for
inclusion and exclusion criteria. If eligible, patients
received an explanation of study procedures and provided
informed consent. All doctors willing to participate were
required to sign the study enrolment form, and they were
offered a compensation of 85€ for each patient docu-
mented and treated in the main study (MI 55€). The first
subject was enrolled in May 2002 and the last patient in
July 2003. The follow‐up of the last patient was completed
in October 2004.

The experiment was undertaken with the understand-
ing and written consent of each subject, and that the study
conforms with “The Code of Ethics” of the World Medical
Association (Declaration of Helsinki). It was reviewed
Int. J. M
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and approved by the ethics committee of Technische
Universität Dresden, Germany.
Elegibility criteria

To be eligible for the study, subjects needed to complete a
standardized colored patient questionnaire (which appeared
in four colors that were used for randomization purposes).
They had to be current regular smokers (i.e. smoking in the
past four weeks), at least 18 years of age, weigh at least
100 pounds [or body mass index (BMI)> 16], speak and
understand the German instructions and manuals, and sign
the informed consent form. Only one member per
household was allowed to enroll in the study. Exclusion
criteria (as assessed by the study‐site primary care physician)
were: serious or unstable renal, cardiac, hypertensive,
pulmonary, endocrine, or neurologic disorders; ulcerous,
seizure or dermatologic disorders; a current diagnosis of
ethods Psychiatr. Res. 20(1): 28–39 (2011). DOI: 10.1002/mpr
Copyright © 2011 John Wiley & Sons, Ltd
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major depressive episode or a history of panic disorder,
psychosis, bipolar disorder, or eating disorder; use of NRT
within six months before study enrollment; abuse of alcohol
or a non‐nicotine containing drug within the preceding
year; current use of BUP; or concurrent use of tricyclics,
selective serotonin re‐uptake inhibitors (SSRIs), serotonin‐
norepinephrine re‐uptake inhibitors (SNRIs), neuroleptics
or monoamine oxidase (MAO) inhibitors.

Treatment assignment and participant flow

On SNICAS target day n= 720 subjects were eligible for
participation, n= 395 (55%) subjects did not meet the
criteria, n= 256 (36%) were not willing to participate in
the study (Figure 1).

In the second screening wave n= 467 subjects were
enrolled in the trial, n= 51 were excluded because they did
not meet the criteria. A total of n= 467 subjects enrolled
in the trial were allocated to interventions. For each
enrolled subject, end of treatment status was determined.
Twelve‐month follow‐up information was available for
402 subjects (86.1%).

Assignment to treatment conditions was randomized
through use of the patient questionnaire, which was
available in four different colors presented in a randomized
Physicians’ „advice to quit“ + information

Week 4

Week 6 
(optional)

Week 12

Baseline

Nicotine gum/patch/spray
+ Manualized intervention
+ NRT manual
+ Non-smoking diary 1
+ Assessment

Week 2

BUP (n=108) NRT (n=105)

Month 12 Follow-up a

Zyban SR
+ Manualized intervention
+ BUP manual
+ Non-smoking diary 1
+ Assessment

Zyban SR
+ Manualized intervention
+ BUP manual
+ Non-smoking diary 2
+ Assessment

Zyban SR
+ Manualized intervention
+ BUP manual
+ Non-smoking diary 3
+ Assessment

Zyban SR
+ Manualized intervention
+ BUP manual
+ Non-smoking diary 3
+ Assessment

Zyban SR
+ Manualized intervention
+ BUP manual
+ Non-smoking diary 3
+ Assessment

Nicotine gum/patch/spray
+ Manualized intervention
+ NRT manual
+ Non-smoking diary 2
+ Assessment

Nicotine gum/patch/spray
+ Manualized intervention
+ NRT manual
+ Non-smoking diary 3
+ Assessment

Nicotine gum/patch/spray
+ Manualized intervention
+ NRT manual
+ Non-smoking diary 3
+ Assessment

Nicotine gum/patch/spray
+ Manualized intervention
+ NRT manual
+ Non-smoking diary 3
+ Assessment

Figure 2 Intervention and assessment schedule.
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order (generated by the study center). These question-
naires were distributed consecutively to all attending
patients on the target days by nurses. Thus, the assignment
of patients was entirely dependent on the consecutive
attendance of patients and the random assignment of a
color. Doctors were not allowed to interfere with this study
procedure. Monitors provided random checks of this
procedure in 15% of all settings and performed other
quality assurance tests.

Pharmacological and psychological interventions

Baseline session

All subjects in all four treatment arms received the same
standardized face‐to‐face oral brief motivational interven-
tion to quit smoking (<3 minutes) plus a motivational
information sheet (“Reasons to Quit Smoking Immedi-
ately”). Subsequently though, the four treatment arms
differed with regard to number of treatment components
and their intensity (see Figure 2).

Subjects in the MI group were given additionally only a
“non‐smoking diary”. At week 2 and 12 subjects received a
total of two brief (5–10minutes) feedback sessions, in which
the non‐smoking diary for the last weeks was reviewed, along
 sheet “Reasons to Stop Smoking Immediately”

Non-smoking diary 1
+ Assessment

Manualized intervention
+ CBT manual
+ Non-smoking diary 1
+ Assessment

CBT (n=175) MI (n=81)

ssessment (n=402)

Non-smoking diary 3
+ Assessment

Manualized intervention
+ CBT manual
+ Non-smoking diary 2
+ Assessment

Manualized intervention
+ CBT manual
+ Non-smoking diary 3
+ Assessment

Manualized intervention
+ CBT manual
+ Non-smoking diary 3
+ Assessment

Manualized intervention
+ CBT manual
+ Non-smoking diary 3
+ Assessment

Non-smoking diary 2 + 3
+ Assessment
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with a repeat of the motivational intervention and the
motivational sheet information. Subjects who had stopped
were reinforced, those who had not yet stopped smoking
were encouraged to do so.

In the CBT condition, the following further treatment
components were added to the three MI elements, namely
the structured quit advice, the “non‐smoking diaries”, and
the review of the diary: First patients in the CBT condition
received a total of four (optional five) counseling sessions.
Secondly, using a standardized therapist CBT manual, the
doctor reviewed and discussed in each of theses sessions
the diary information and provided structured guidance for
various domains, such as the quit day preparation, relapse
prevention, managing withdrawal, etc. using a standardized
set of simple cognitive‐behavioral techniques. Thirdly, the
patient received a cognitive‐behavioral self‐help manual,
that was matched to the version used by the doctor. Finally
homework exercises were assigned. At each counseling
session, smoking cessation outcomes and homework assign-
ments were assessed by the physicians.

Subjects in the BUP group received the same treatment
as the CBT group plus 150‐mg tablets of sustained‐release
BUP (Zyban®, GlaxoSmithKline). The dose schedule was
150 mg q.d. (quaque die, each day) for the first six days, and
150 mg b.i.d. (bis in die, twice a day) thereafter. Subjects in
the NRT condition received the same treatment as the CBT
group plus standard NRT. Physicians were allowed to
prescribe a nicotine‐replacement product in accordance
with the subject’s choice (patches: NiQuitin 21‐mg,
14‐mg, 7‐mg; Nicotinell 52.5‐mg, 35‐mg, 17.5‐mg;
Nicorette 24.9‐mg, 16.6‐mg, 8.3‐mg; gum: Nicotinell
2‐mg, 4‐mg; Nicorette: 2‐mg, 4‐mg; nasal spray 10‐mg/
10 ml). Patients in the BUP and NRT groups had to
cover all expenses for the pharmacological treatment.

Number of sessions, intensity and structure of counsel-
ing were identical for each of the three active intervention
group. Four (optional five) individual counseling sessions
were scheduled. The total amount of contact time was
20–30 minutes at each session. Counseling topics included:
motivational enhancement, identification of smoking
triggers, social support, coping with side effects of
medication and withdrawal, positive reinforcement, and
relapse prevention. Core elements of the adjunctive
cognitive‐behavioral self‐help manual were: motivational
enhancement, “quit day” procedures, smoking trigger
recognition, problem solving, social support, coping with
withdrawal, weight management, problem solving skills,
positive reinforcement and relapse prevention. In the self‐
help manuals given to the BUP and NRT groups,
pharmacotherapy‐specific information was added. To
ensure adherence to treatment content and structure,
Int. J. M
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primary care physicians were asked to use a standardized
treatment manual developed by our work group. More-
over, fidelity to treatment was regularly evaluated by the
study monitors who supervised the physicians.

Treatment period

In all active treatment conditions, the intervention period
was nine to 12 weeks, depending on holidays and other
logistics. Target quitting dates were set for the second week,
usually at day 8. Individual counseling was scheduled at
baseline and at weeks 2, 4, 6 (optional) and 12. Prior to each
session, physicians administered measures of the primary
and secondary outcomes of interest. The MI group was
assessed at the two follow‐up sessions (week 2 and week 12).

Assessments and follow‐up

A pre‐study questionnaire was administered to collect data
on personal characteristics and office settings of partici-
pating doctors (Muehlig et al., 2003). A patient question-
nairewas used in the baseline session to survey the patients’
demographic characteristics, physical and mental health,
smoking status and history. Assessment of nicotine
dependence syndrome was based on the items of the
Munich‐Composite International Diagnostic Interview
tobacco section (DIA‐X/M‐CIDI) according to the criteria
of the Diagnostic and Statistical Manual of Mental
Disorders, 4th edition (DSM‐IV) (APA, 1994; Wittchen
and Pfister, 1997). The CIDI’s reliability and validity has
been established (Lachner et al., 1998; Wittchen, 1994). We
also used the Fagerström Test for Nicotine Dependence
(Heatherton et al., 1991) to obtain a quantitative measure
of nicotine dependence. Motivation to change was assessed
by a categorical staging algorithm of Jaekle et al. (1999)
adopted from DiClemente et al. (1991). The pre‐treatment
doctors’ clinical appraisal form included among others,
ratings of the patients’ current smoking status, somatic and
mental disorders, health risks, and the motivation for
smoking cessation. Presence of mental disorders and use of
drugs was screened by questionnaire using the M‐CIDI as a
model in the baseline examination questionnaire during the
first treatment session. For the use of alcohol (frequency,
quantity) items of the Alcohol Use Disorders Identification
Test (AUDIT) were administrated (Saunders et al., 1993).
To structure and standardize treatment sessions the
physicians were provided with standardized treatment
manuals. Manuals included guidance for motivating and
counseling smokers and structured assessment forms
(e.g. patient smoking status and progress, motivation to
quit, medication use, adverse treatment effects, and
reasons for drop‐out). Subjects were asked to keep a daily
ethods Psychiatr. Res. 20(1): 28–39 (2011). DOI: 10.1002/mpr
Copyright © 2011 John Wiley & Sons, Ltd
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non‐smoking diary that included information on smoking
status, craving, withdrawal symptoms, positive and
negative changes, and a semi‐structured relapse protocol.
At post‐treatment (three months) and at 12‐month follow‐
up, self‐reported smoking status, number and reasons for
relapses, stability of absti-nence, and positive and negative
changes were assessed.

Measures of outcome

The primary outcome variable was the point‐prevalence of
abstinence at the end of treatment. Data were available on
this variable for 467 patients. Subjects were considered
abstinent if they reported no smoking during seven days
prior to the assessment. At 12‐month follow‐up, the primary
outcome measure was continuous abstinence (i.e. no
smoking since the end of treatment). Data were available
on this variable for 402 patients. Secondary outcome
variables included rates and reasons for treatment discon-
tinuation as well as safety of treatment.

Statistical analysis

Baseline demographic, clinical, and smoking‐related char-
acteristics of subjects were compared by analysis of variance
for continuous variables and chi‐square analysis for
categorical variables. Following the recommendations of
Peto et al. (1976), data were subjected to an intention‐to‐
treat (ITT) analysis. In other words, case ascertainment and
follow‐up continued regardless of whether patients main-
tained participation in the trial. Last observation of absti-
nence or non‐abstinence was carried forward if subjects
discontinued treatment or were lost to follow‐up (LOCF
analysis). All participants who received at least one dose of
study medication were included in the safety analysis.
Logistic regression analyses were used to determine
pairwise differences among groups in post‐treatment and
follow‐up abstinence rates, and rates of treatment
discontinuation. Statistical analyses were performed with
the Stata software package, version 8.0. (Stata Corporation,
2003).

Results

Baseline characteristics and retention rates

The baseline characteristics of study participants are
shown in Table 1. There were no significant differences
between groups. The retention rate among the 467
subjects in the complete observation period was 54%
(Table 2). A total of 215 participants (46%) did not
complete all mandatory treatment and assessment ses-
sions. Retention rates were highest in the BUP group
Int. J. Methods Psychiatr. Res. 20(1): 28–39 (2011). DOI: 10.1002/
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(59.3%) and lowest in the NRT group (50.5%); there were
no significant between‐group differences in terms of
treatment discontinuation. Most frequent reasons for
treatment discontinuation were, that the patients recon-
sidered their initial commitment to stop after starting the
program (“mistimed treatment”, 27%) and insufficient
motivation to continue (“no interest anymore”, 22%; “no
motivation to stop smoking”, 21%). Symptoms of with-
drawal, price of medication and weight gain were mentioned
rarely as reasons to discontinue the interventions (all <3%;
full analysis available upon request).
Abstinence rates: baseline to post‐treatment
(three months)

Point‐prevalence of abstinence was assessed at weeks 2, 4,
and at post‐treatment (three months) using ITT and a
completer analysis. As compared to baseline, ITT 12 weeks
abstinence rates (Figure 3) were lowest in the MI group
(32.8%), slightly higher in CBT (34.8%) and NRT (35.3%)
and highest the BUP group (46.5%). Group comparisons
revealed no significant difference amongst each other. All
groups revealed the highest abstinence rates in week 2
(32.8% to 52.9%), except for the BUP group, that revealed
highest abstinence rates at week 4 (50.5%). Moreover, all
groups revealed a reduction in abstinence rates fromweek 4
to 12, that was particularly pronounced in the NRT group,
mainly due to discontinuation of treatment. Rates of
abstinence were considerably higher in those patients that
completed the treatment (completer analysis, Figure 3).
Here, the MI performed significantly worse than the BUP
group. It is noteworthy that in contrast to the ITT analysis,
the completer analysis did not show a reduction in
abstinence rates at week 12. Also, there is a continued
increase in abstinence rates in the CBT group.

Table 3 reveals the size of the treatment effects (baseline
versus 12 weeks) by group. Although abstinence rates for
BUP appear to be higher, differences in the point‐
prevalence of abstinence between the BUP group and the
MI group were not statistically significant [odds ratio (OR)
1.8, 95% confidence interval (CI) 0.9–3.4). Nor were NRT
or CBT more effective than MI (NRT versus MI: OR 1.1,
95% CI 0.6–2.1; CBT versus MI: OR 1.1, 95% CI 0.6–1.9).
The three intervention groups did also not differ
significantly from each other in terms of the primary
outcome measure. Among those who completed the
assigned intervention (n= 238) 68% were abstinent at
the end of treatment (BUP, 79.3%; CBT, 64%; NRT,
69.2%; MI, 6.4%) (Figure 3). Between group differences in
the point‐prevalence of abstinence were only significant for
BUP versus MI (OR 3.0, 95% CI 1.2–7.3) (Table 3).
mpr
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Table 1 Baseline characteristics of the subjects1

Characteristics BUP (n=108) CBT (n=175) NRT (n= 103) MI (n= 81)

Age (yr) 45.0 ± 13.5 42.4 ± 13.9 41.9 ± 13.3 41.5 ± 15.1
Male gender (%) 49.1 49.1 42.2 53.8
Body mass index (BMI)2 24.6 ± 3.9 24.4 ± 4.2 24.3 ± 4.1 24.3 ± 3.6
Number of cigarettes smoked/day in past four weeks 21.8 ± 9.0 18.7 ± 9.0 20.1 ± 9.5 18.1 ± 8.9
Fagerström score3 3.7 ± 2.4 4.0 ± 2.5 3.2 ± 2.4 3.2 ± 2.4
DSM‐IV nicotine dependence4 (%) 79.3 71.2 70.5 64.1
Age of onset (years) 16.4 ± 3.5 16.5 ± 4.8 16.2 ± 2.7 16.3 ± 3.4
Number of previous serious quit attempts 5.1 ± 4.2 6.7 ± 14.4 4.4 ± 3.9 6.1 ± 13.8
Previous use of nicotine patch (%) 18.5 20.3 21.3 11.7
Previous use of nicotine gum (%) 19.8 11.5 18.8 8.3
Previous use of nicotine spray (%) — — 1.3 —
Previous use of BUP (%) 7.4 4.7 6.3 1.7
Marital status (%)
Single 29.1 35.3 37.9 47.6
Married 41.9 44.9 44.8 36.5
Divorced, widowed or separated 29.1 19.9 17.2 15.9

Occupational situation (%)
Employed 71.8 54.7 61.6 57.1
Unemployed 7.1 18.0 11.6 11.1
Homemaker 3.5 4.0 5.8 —
Retired 9.4 14.0 12.8 17.5
Other 8.2 9.3 8.1 14.3

Stages of change5 (%)
Precontemplation 3.8 6.8 5.2 5.2
Contemplation 53.2 58.1 61.0 61.0
Preparation 43.0 35.1 33.8 33.8

1 Plus‐minus values are means ± standard deviation. Because of rounding, not all percentages total 100.
2 BMI is measure of body fat based on height and weight that applies to both adult men and women (BMI in kg/m2).
3 Fagerström Test for Nicotine Dependence by Heatherton et al. (1991).
4 DSM‐IV nicotine dependence syndrome criteria were assessed by use of items taken from the Composite International
Diagnostic Interview –Module Nicotine Dependence (Cottler et al., 1990, 1991) and CIDI/DIA‐X (Wittchen and Pfister, 1997)
as a model.
5 Categorical staging algorithm of Jaekle et al. (1999).

Smoking cessation in primary care Wittchen et al.
Continuous abstinence (Table 3, lower part) during the
12‐month follow‐up period showed that 26% of subjects
assessed were completely abstinent. Continuous abstinence
rates for the active treatment groups were neither signifi-
cantly different from each other, (BUP, 29%; CBT, 20.9%;
NRT, 29.6%; MI, 29.6%) nor from the MI condition.

Safety

Among all patients who discontinued treatment (n= 215),
18 patients stopped due to adverse effects (11 in the NRT
group who used the patch; seven in the BUP group). The
most common adverse effects were: headache (29%),
application‐site reactions (24%), and dry mouth (8%) in
the NRT group (patch); nausea (13%) and disturbing
Int. J. M
34
taste (12%) in the NRT group (gum); and insomnia (7%)
and dry mouth (7%) in the BUP group (full analysis
available upon request). No serious adverse events
occurred during or after the medication phase.

Comment

This study examined in a fairly unselected sample of non‐
specialized primary care physicians the efficacy of four
established smoking cessation interventions in primary
care patients under routine conditions. Notable special
features of our study are: (a) patients were sampled
randomly from primary care settings, (b) random
assignment of patients to four different treatment
conditions, (c) treatments were administered in a
ethods Psychiatr. Res. 20(1): 28–39 (2011). DOI: 10.1002/mpr
Copyright © 2011 John Wiley & Sons, Ltd



Table 2 Retention rates and most frequent reasons for treatment discontinuation

Total (n=467) BUP (n= 108) CBT (n= 175) NRT (n=105) MI (n= 81)

Retention rate (%, n) 54.0 (252) 59.3 (64) 50.9 (89) 50.5 (52) 58.0 (47)
Reasons for treatment discontinuation1

Number assessed 208 44 86 51 27
Mistimed treatment (%, n) 26.9 (56) 27.3 (12) 31.4 (27) 23.5 (12) 18.5 (5)
Not interested (%, n) 22.1 (46) 13.6 (6) 20.9 (18) 15.7 (8) 51.8 (14)
No motivation to stop (%, n) 20.7 (43) 9.1 (4) 19.8 (17) 27.5 (14) 29.6 (8)
Hassles or life events (%, n) 18.8 (39) 22.7 (10) 17.4 (15) 19.6 (10) 14.8 (4)
Relapse (%, n) 16.8 (35) 11.4 (5) 19.5 (17) 17.7 (9) 14.8 (4)
No time (%, n) 15.4 (32) 11.4 (5) 15.1 (13) 13.7 (7) 26.0 (7)
Intervention is too time consuming (%, n) 13.5 (28) 6.8 (3) 12.6 (11) 13.7 (7) 25.9 (7)

1 Reasons for treatment discontinuation stated by at least 10% of all subjects are listed in decreasing order.
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Figure 3 Change in abstinence rates (%) in the intervention groups from baseline to 12‐weeks post‐assessment.
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structured way according to the recommended optimal
format for both the drug and the non‐drug intervention
components, (d) the administration of the structured
intervention packages by doctors that were previously
neither specialized nor specifically trained in the use of the
four interventions, (e) the use of standardized interven-
tion and assessment packages under routine case condi-
tions to ensure treatment integrity and (d) standardized
symptom and diagnostic assessments.

Focusing on the abstinence as the primary outcome,
the core study finding is that BUP, NRT and CBT as
established smoking cessation treatments result in quit
rates that are similar or even better than those reported in
controlled clinical trials. This suggest overall that
Int. J. Methods Psychiatr. Res. 20(1): 28–39 (2011). DOI: 10.1002/
Copyright © 2011 John Wiley & Sons, Ltd
established smoking cessation treatments – if supplied in
an attractive manual form with simple instructions – are
feasible and similarly effective as compared to standard
clinical trials, even in non‐specialized primary care
settings, with minimal training even with doctors that
have no or little previous expertise in this field.
Abstinence rates

More than one‐third of those who started treatment and
two‐thirds of those completing treatment were abstinent
three months after the interventions began. Contrary to
our initial hypothesis “more intensive” treatments such as
BUP, CBT, and NRT were not significantly more
mpr
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Table 3 Abstinence rates at three and 12 months: comparison between groups (odds ratios4 and 95% confidence intervals)

Total MI BUP CBT NRT

Beginner (n=432)1 (n= 67) (n=99) (n=164) (n= 102)
Abstinence at three months2,3 (n, %) 37.3 (161) 32.8 (22) 46.5 (46) 34.8 (57) 35.3 (36)
Comparison with the MI group 1.8 (0.9–3.4) 1.1 (0.6–1.9) 1.11 (0.6–2.1)
Comparison with the BUP group 0.6 (0.4–1.0) 0.6 (0.4–1.1)
Comparison with the CBT group 1.0 (0.6–1.7)

Completer (n=238)1 (n= 39) (n=58) (n=89) (n= 52)
Abstinence at three months2,3 (n, %) 67.7 (161) 56.4 (22) 79.3 (46) 64.0 (57) 69.2 (36)
Comparison with the MI group 3.0 (1.2–7.3) 1.4 (0.6–2.9) 1.7 (0.7–4.1)
Comparison with the BUP group 0.5 (0.2–1.0) 0.6 (0.3–1.4)
Comparison with the CBT group 1.3 (0.6–2.6)

12‐Month follow‐up 5 (n=325) (n= 44) (n=76) (n=129) (n= 76)
Abstinence at 12 months (%, n) 25.9 (84) 29.6 (13) 29.0 (22) 20.9 (27) 29.6 (22)
Comparison with the MI group 1.0 (0.4–2.2) 0.6 (0.3–1.4) 1.0 (0.4–2.2)
Comparison with the BUP group 0.6 (0.3–1.2) 1.0 (0.5–2.0)
Comparison with the CBT group 1.5 (0.8–2.9)

1 Thirty‐five patients excluded from analysis due to abstinence before first intervention.
2 LOCF analysis: last observation of abstinence/non‐abstinence is carried forward if subject dropped‐out or were lost.
3 Point‐prevalence of abstinence at end of treatment: self‐report of abstinence at the final visit and seven days prior to the
assessments, no biochemical confirmation, the treatment period was nine to 12 weeks.
4 Odds ratios were computed by logistic regression analysis, which was used to determine pairwise differences in abstinence
rates.
5 Continuous abstinence since end of treatment: self‐reported abstinence in follow‐up interview assessment or by mail
(questionnaire), no biochemical confirmation.
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efficacious in promoting initial and continued abstinence
from smoking than MI. It is noteworthy though that the
three intensive treatments revealed partly remarkably
different patterns. NRT patients showed some strong
initial effect on abstinence as early as week 2, with some
considerable decline in efficacy at week 4 and 12. BUP
patients revealed highest abstinence rates later, not before
week 4. There were no consistent effects to support the
initial hypothesis that BUP was superior to other active
treatment conditions. In contrast to both medication
groups, CBT reveals a more modest increase in abstinence
initially, but in contrast to the two drug groups they did
not relapse that frequently up to week 12. It should be noted
that the study was not designed and powered to detect
differences between all intensive treatment conditions.

The abstinence rates achieved in the MI group with
33% in the ITT and 56% in the completer analysis is
remarkable. Even more so, if one takes into account that
in the MI group, a noteworthy 18% became abstinent
without any additional formal intervention and that a
substantial proportion remained abstinent at 12‐months
follow‐up. This effect seems to be in agreement with the
Int. J. M
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fairly consistent finding, that even simple advice to quit by
the doctor is a powerful and effective intervention in itself
(Fiore et al., 2000). Yet, rates of prolonged abstinence for
our MI condition exceed by far the pooled abstinence
rates for low intensity counseling (3–10 minutes) we
know from the literature (Fiore et al., 2000). This finding
might suggest that the initial baseline motivation inter-
vention to stop was more effective in the MI group than in
the other groups. MI patients were aware that there is not
much to follow in terms of more intensive treatment
components. The consistently and substantially lower
immediate quit rates in the more intensive treatment
conditions could be related to the patients’ attitude that
they can wait to quit smoking until the “real” treatment
starts. Another explanation for the substantial and stable
MI abstinence rates might be that we applied in all groups
a personalized monitoring strategy. Following the baseline
advice to quit patients were asked to fill‐out the attractive
diary booklets and to bring them back at each follow‐up
session for feedback and support. Moreover, the arrange-
ment of two brief follow‐up sessions – also given to the
MI group – may have contributed to the positive result by
ethods Psychiatr. Res. 20(1): 28–39 (2011). DOI: 10.1002/mpr
Copyright © 2011 John Wiley & Sons, Ltd
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producing additional treatment effects such as social
support and positive reinforcement. In comparison to
other trials where only the physicians’ advice was given,
our format of “minimal intervention” thus could be
regarded as more complex. We suggest, that these findings
indicate, that in routine primary care MI can be quite
effective, if it is combined with at least two structured and
continuous brief follow‐up consultations based on smoking
diaries. The stability of the MI abstinence rates at four and
12 weeks and follow‐up, suggests that there is obviously a
considerable proportion of primary care patients, that
profits in a stable way from such MI. We are unable to
dissect to what degree the additional assessments and
indirect doctor attention might have lead to this sustained
response. This finding prompts the need to identify variables
that inform the doctor upfront reliably which types of
patients are most likely to profit from such short
intervention, without the effort of more intensive treatment.

Analyses of prolonged abstinence show that over a
quarter of participants were completely and continu-
ously abstinent 12 months after treatment termination,
underlining that sustained abstinence at 12 weeks predicts
a high probability of 12 month abstinence. The magnitude
of abstinence rates resembles findings from previous
clinical trials in specialty research clinics. Fiore et al.’s
(2000) meta‐analytic study found abstinence rates of 31%
for BUP (95% CI 23.2–37.8), 18% for nicotine patch (95%
CI 16.2–19.5), 24% for nicotine gum (95% CI 20.6–26.7),
and 31% for nicotine nasal spray (95% CI 21.8–29.2).
Moreover, our CBT intervention was associated with an
abstinence rate similar to the 12–20% found for various
types of counseling and behavioral therapies. In the
context of these positive findings it should be noted that
involvement of primary care doctors in the treatment of
tobacco dependence in Germany is not ensured by
reimbursement of treatment provision.

Despite the failure to demonstrate significant differ-
ences between the three intensive treatments we caution
the interpretation, that there are no differences and that
choice of treatment does not matter. At this stage of the
analyses we only focused on the categorical measure
abstinence and did not consider yet, which type of patients
profits the most from which type of intervention, by using
other secondary outcome measures, such as dimensional
measures of use and more flexible pattern of relative
abstinence. Future analyses of secondary categorical and
dimensional outcome variables (e.g. partial abstinence,
number of smoked cigarettes, positive and negative
changes, severity of dependence, etc.) may provide
evidence of more subtle differences between the different
treatment conditions.
Int. J. Methods Psychiatr. Res. 20(1): 28–39 (2011). DOI: 10.1002/
Copyright © 2011 John Wiley & Sons, Ltd
Retention rates

The study also impressively revealed that retention in
treatment is the core challenge in routine care and primary
care settings in particular. The retention rate of 54% in our
study appears to be considerably lower than those reported in
efficacy studies in specialized clinics (e.g. 80.2% in a BUP
trial) (Jorenby et al., 1999). As evidenced in the comparison
of ITT and completer analyses, the decline in initial
abstinence rates as early as four weeks, 12 weeks and in
follow‐up is mainly driven by non‐retention. The low
retention thus seems to be typical for routine and primary
care settings. Our study purposely examined patients in
routine primary care and not patients in specialized clinics,
which might have considerably more expertise and
techniques to keep patients in treatment. Smokers in our
study had to simply agree to immediate study participation
and had to indicate their willingness to quit in the next two
weeks. We did not exclude the substantial proportion of
about 50% of study patients whose motivational stage was
low (pre‐contemplater or contemplater). This is reflected by
the rank order of the most frequent reasons for treatment
discontinuation, where loss or reduction in motivation was
by far the most frequent reason. In future analyses, we hope
to provide more information on the predictive power of
readiness to change as well as a wide range of patient and
doctor characteristics with regard to positive primary and
secondary treatment outcomes.

Safety

In December 2001, six months prior to the start of this
intervention study, four cases of death among 330,000
patients treated with BUP were registered at the German
Federal Institute for Pharmaceutics and Medical Devices.
Although a careful analysis could not attribute cause of
death to use of BUP, concerns about safe prescription of
BUP for smoking cessation arose among health experts
and members of the media. In our study no serious
adverse events occurred with administration of BUP.
Unpleasant side effects were similar to those reported in
other studies (Gonzales et al., 2001; Hays et al., 1999,
2001; Hurt et al., 1997; Jorenby et al., 1999).

Limitations

This study was conducted under routine primary care
conditions. We attempted to combine high internal
validity (e.g. maximization of treatment effects by use of
standardized treatment manuals and materials; control
checks by study monitors) and high external validity (e.g.
representativeness of treatment seekers and providers;
mpr
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employment of smoking cessation products as currently
licensed, marketed, and implemented for use in routine
primary care; no extensive doctor training). However, we
cannot entirely exclude the possibility that internal validity
and the validity of statistical results were compromised by
departures from our randomization scheme. Random
checks of this procedure and quality assurance tests by
study monitors revealed that in some cases in the latter
part of the study treatment was based on patient and
physician preferences. Another limitation is that our
results rely on self‐report measures of abstinence at post‐
treatment and 12‐month follow‐up. We were neither
financially nor logistically able to implement biochemically‐
confirming CO (carbon monoxide)‐assays in all the
participating primary care settings.

Conclusion

The present study demonstrates that smoking cessation
treatments applied by non‐specialist physicians are similarly
effective in achieving abstinence as shown under controlled
clinical trial conditions. BUP, NRTs and CBT for smoking
cessation are feasible, effective, and safe when applied in
routine care, evenwithout formal training for the physicians.
Such complex interventions with multiple treatment
components and structured counseling sessions are clearly
more effective than a “one shot” minimal intervention
consisting of some short motivational intervention with the
physicians’ advice to quit! In comparison to specialist clinics,
the retainment of patients in the treatment appears to be a
major obstacle, reducing the efficacy of treatments.

Perspectives

Further research is needed to find appropriate methods for
enhancing patients’ motivation to quit smoking as well as
treatment retention for use in routine care. In order to
optimally allocate limited resources in primary health care,
Int. J. M
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further studies should determine which patient or doctor
characteristics are associated with favorable treatment
outcomes in primary care and particularly which char-
acteristics are reliably and easily accessible markers for
sustained response.
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