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ABSTRACT: This study aimed to evaluate the effect of a motivational, minimal
intervention approach to smoking cessation in an open, randomized design con-
ducted by nurses as routine work in a lung clinic.

Subjects who smoked less than 10 cigarettes·day-1, and subjects who smoked ≥10
cigarettes·day-1 and who had refused to participate in a smoking cessation trial
with nicotine replacement therapy, were randomly allocated to a motivational
approach to smoking cessation or to a control group. The motivational approach
consisted of a nurse-conducted 5 min consultation concerning reasons to quit smok-
ing, brochures about smoking cessation and advice about how to quit. After 4–6
weeks, subjects in the motivational group received a letter encouraging them to
quit smoking. After 1 year, all subjects were contacted by phone and smoking sta-
tus reported. Subjects claiming to be abstinent attended the clinic for carbon
monoxide verification.

A total of 507 subjects were enrolled, 254 in the motivational group and 253 in
the control group. The mean age of the motivational group was 51 yrs, 50% were
males and they smoked a mean of 13 cigarettes·day-1. The mean age of the con-
trol group was 53 yrs, 61% were males and they smoked a mean of 12 cigaret-
tes·day-1. At the 1 year follow-up, the success rate for point prevalence (no smoking
at 1 year and during the preceding month) was 8, 7% in the motivational group
versus 3.6% in the control group (p=0.025). The 12 months sustained success rate
(no smoking at all during the year) was 3.1 versus 1.2% (p=0.22). The point preva-
lence for light smokers (<10 cigarettes·day-1) was 13.9% in the motivational group
versus 6.3% in control group (p=0.12), and for heavy smokers (10 or more ciga-
rettes·day-1) 5.2% versus 1.9% (p=0.20).

In conclusion, the effect of this nurse-conducted, minimal intervention, motiva-
tional approach seems promising as the quit rate at 1 year follow-up had doubled.
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Smoking is an important risk factor for several poten-
tial preventable diseases [1, 2]. As almost 85% of chronic
obstructive pulmonary disease (COPD) and lung cancer
cases are induced by smoking [3], it seems to be a rele-
vant task to tackle smoking cessation in lung clinics.
Moreover, the therapy available for these diseases at
present has produced disappointing results.

During the last 10 yrs, nicotine replacement therapy
has been extensively evaluated and a doubling of the
success rate is to be expected [4–6]. However, most tri-
als have included only subjects consuming more than
10–15 cigarettes, and in low-dependent smokers nico-
tine replacement has shown little or no effect on ces-
sation success rate [7, 8].

As early as 1969, an uncontrolled study with "rou-
tine" advice against smoking in a chest clinic compris-
ing 187 smokers was published [9]. However only a

few trials of smoking cessation have been reported from
lung clinics and the results have been conflicting [10–12].

Several low intervention studies of smoking cessation
have reported a 1 year success rate below 5% [13–16].
The British Thoracic Society has conducted a large multi-
centre smoking cessation study with minimal interven-
tion in hospitals and chest clinics with 2,854 smokers
suffering from smoking-related diseases [17]. A signifi-
cant increase in the 12 month success rate was found
between "usual intervention" and physicians advice to
stop smoking combined with follow-up letters, i.e. 5.2
versus 8.5%. Thus, as the resources in most hospitals
are limited at the present time, a low intervention approach
as above was chosen.

The aim of this study was to evaluate whether a nurse-
conducted minimal intervention programme in a lung
clinic had any effect on smoking cessation after 1 year,
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in a group of light smokers consuming less than 10 cig-
arettes·day-1 and in a group of smokers of ≥10 cigaret-
tes·day-1. Smokers from the latter group had previously
declined to participate in a nicotine replacement smok-
ing cessation study.

Material 

Design 

This was an open, randomized study. The patients
were mostly referred from their general practitioner for
chest radiography and/or lung function testing. A poster
in the waiting room proclaimed that a trial was ongo-
ing and that smoking habits would be recorded. The
inclusion period was 24 weeks.

The nurses completed the smoking records on all
consecutive patients, and subjects smoking <10 cigar-
ettes·day-1 were invited to participate in a smoking cessa-
tion trial. After informed consent, the subjects were
randomized to a motivational approach or a control
group.

Subjects smoking ≥10 cigarettes·day-1 were invited to
participate in a smoking cessation trial with nicotine
replacement [18], but if not interested they were invit-
ed to participate in the motivational study. Exclusion
criteria were: age outside 20–70 yrs, subjects suspected
of having lung cancer, senile subjects, and nonco-oper-
ative subjects. 

Subjects in the motivational group received a letter,
4–6 weeks after the initial visit, encouraging them to
stop smoking.

After 1 year, a nurse contacted all subjects by phone
(up to three times), and subjects claiming to be non-
smokers were seen in the clinic for carbon monoxide
verification and recording of body weight. Subjects were
considered lost to follow-up after three fruitless tele-
phone calls on separate days, and were then counted as
smokers. In the telephone interview, the subjects actual
smoking habits were recorded, as well as nicotine depen-
dence using the Fagerström Tolerance Questionnaire
(0–11); motivation to quit (0–5); stress intensity (0–3);
stress frequency (0–3); satisfaction with life during the
preceding year (0–2). 

The 1 year sustained success rate was defined as sub-
jects who stopped smoking at the time of the initial
intervention and did not smoke at all during that year
as confirmed by carbon monoxide analysis at follow-
up. The 1 year point prevalence success rate was defin-
ed as subjects not smoking at follow-up or during the
preceding month as confirmed by carbon monoxide an-
alysis.

Assessments 

Carbon monoxide in end-expiratory air after a 15 s
breathholding was measured at entry and at the 1 year
follow-up using a carbon monoxide analyser (Bedfont
Monitor, Bedfont Technical Instruments, Sittingbourne,
UK). Carbon monoxide levels of less than 10 parts per
million (ppm) (420 nmol·L-1) were compatible with clas-
sification as a nonsmoker [19]. Subjects were weighed
on the same scale at entry and after 1 year. 

The self-completed paper-and-pencil Fagerström Tol-
erance Questionnaire (FTQ) was used to measure each
subjects degree of dependence on nicotine, with a pos-
sible sum of 0–11 [20]. Also, one question from the
Fagerström Tolerance Nicotine Dependence (FTND)
questionnaire [21] was completed: How soon after you
wake do you smoke your first cigarette? 0–5 min: 3
points; 6–30 min: 2 points; 31–60 min: 1 point; after
60 min: 0 points. The daily consumption of tobacco was
recorded (cigarettes, cigars=5 cigarettes; cheroots=2 cig-
arettes; pipe (1g)=1 cigarette). The motivation to quit
smoking was scored on a six-point scale: 0=not at all;
1=little; 2=some; 3=moderate; 4=much; 5=very much.

Nurse education 

All nurses working in the lung clinic participated in
the study without provision of extra resources. They
followed a course of four 2h lessons concerning smok-
ing cessation and containing the general rules of smok-
ing cessation, nicotine replacement therapy, carbon
monoxide measurement, completion of the Fagerström
scale, review of the protocol and training of the moti-
vational approach. During the study, three meetings were
held to discuss and solve problems and to try to enhance
the nurses motivation.

Motivational group

The nurse recorded the smoking habits, measured the
carbon monoxide level, and received the completed Fag-
erström questionnaire. She then motivated the subject
to stop smoking during a 5 min conversation. She told
the subject why he/she should stop smoking (decreased
lung function, COPD, hypertension, myocardial infarc-
tion etc.) and the risk from continuing to smoke in gen-
eral. She showed a figure with the decline of lung function
over time in smokers versus nonsmokers, and the sub-
ject received two brochures about the health hazards of
smoking and advice about how to quit. The nurse also
informed the subject about the basic rules of smoking
cessation and that nicotine patches or chewing gum
might help, and were available over-the-counter from
pharmacies. 

After 4–6 weeks, the subjects received a letter ask-
ing if they had already stopped smoking and, if not,
encouraging them to do so.

Control group 

The smoking habits of the control group were record-
ed, they completed the Fagerström scale and carbon
monoxide level was measured. They were then told that
they would be contacted in 1 year to be asked about
their smoking habits. No advice to stop smoking was
given.

Ethics 

The study was conducted in accordance with the
Declaration of Helsinki, and was approved by the local
Ethics Committee.
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Statistical analysis 

Mean and SD were calculated for most parameters.
Nonparametric tests (Chi-squared test) were used for
comparisons. All p-values were two-tailed, and a p-value
equal to or less than 0.05 was considered to be a  signi-
ficant difference. A logistic regression analysis predict-
ing 1 year outcome from treatment, by age, sex, carbon
monoxide level, Fagerström score, number of cigarettes,
and nicotine content per cigarette, was performed.

Results

A total of 2,140 subjects attended the lung clinic in the
study period, of whom 1,101 (51%) (610 females and
491 males) were nonsmokers. Of the smokers: 86 (4%)
were not interested in participating at all (43 females and
43 males); 446 (21%) (smokers of >9 cigarettes·day-1)
were enrolled in the parallel nicotine therapy trial; and
507 (24%) were enrolled in the present study. Of enrol-
led subjects, 197 smoked <10 cigarettes·day-1 and 310
smoked ≥10 cigarettes·day-1. These subjects were allo-
cated to the motivational arm (n=254) or the control
arm (n=253). The demographic data are presented in
table 1. 

Sixty two subjects (12%) were lost to follow-up and
counted as smokers. The 1 year success rate (point preva-
lence) verified with carbon monoxide level <10 ppm was
8.7% in the motivational group and 3.6% in the control
group (p=0.025). The 1 year self-reported sustained suc-
cess rate was 3.1 versus 1.2% (p=0.22).

For subjects smoking <10 cigarettes·day-1 the success
rate in the motivational group was 13.9 versus 6.3% in

the control group (p=0.12), and in subjects ≥10 cigaret-
tes·day-1 the success rate was 5.2 versus 1.9% (p=0.20)
(table 2). Comparing the success rate for the motiva-
tional group separately, the success was higher in light
smokers (<10 cigarettes·day-1) 13.9% compared with
heavier smokers (≥10 cigarettes·day-1) 5.2% (p=0.03),
odds ratio (OR) 2.7. The self-reported mean (SD) absti-
nence period was 9.4 (31) days in the motivational group
and 11.6 (40) days in controls. 

At follow-up, the median carbon monoxide level was
2 ppm in the 31 success subjects (values: 1 ppm (n=8),
2 ppm (n=11), 3 ppm (n=11), and 4 ppm (n=1)). Cigarette
consumption was almost unchanged at the 1 year fol-
low-up in failures, with a mean change in the number
of daily cigarettes of -0.13 and 0.03 in the motivational
group and controls, respectively; and change in total
daily tobacco intake from 14.67 to 14.48 g and 14.12
to 14.05 g, respectively. For nicotine content per ciga-
rette, Fagerström score, and "time to first cigarette in
the morning" no change was observed between entry
and the 1 year follow-up values. The mean (SD) moti-
vation to quit smoking decreased in controls (-0.41 (2.0))
and in the motivational group (-0.10 (1.9)). 

In all failures (n=414), a small increase in FTQ was
found of 0.3 (95% CI 0.2–0.5), and a decrease in the
motivation to quit of -0.3 (95% CI  -0.5– -0.1), but no
significant changes for the other parameters. Amongst
the failures, 4.6% reported having used nicotine gum
and 5.4% nicotine patch, compared with 6.7 and 13.3%
in the successful patients. These subjects had bought
nicotine products over-the-counter in the pharmacies
after having read the brochures at entry. The body weight
in abstinent subjects increased from 72.4 (43–110) kg
at entry to 77.8 (52–111) kg after 1 year (p<0.000) (n=
28).

A logistic regression analysis with 1 year success
against several other parameters showed that the active
treatment (motivation), the first question from FTND
i.e. "time to first cigarette", and entry carbon monoxide
level were significant predictors of success, although
the r2-values were low (0.15–0.20). In all analyses, sex
and age was of no importance. There was a trend towards
lower values for most variables (age, cigarettes·day-1,
FTQ, CO levels) at entry in successful patients com-
pared with failures (table 3).
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Table 1.  –  Demographic data at entry (n=507)

1–9 cigarettes·day-1 ≥10 cigarettes·day-1

Motivation Control Motivation Control

Sex  M/F 49/52 51/45 79/74 104/53
Age  yrs 53 56 50 51

(23–70) (21–70) (21–70) (20–70)
Weight  kg 68.9 69.8 73.4# 68.5

(35–105) (47–94) (42–150) (42–105)
Cig·day-1 n 4.1 3.8 18.7 17.4

(1–9) (1–9) (10–60) (10–50)
Nic·cig-1 mg 1.1 1.1 1.1 1.2

(0.8–1.5) (0.6–1.5) (0.7–1.5) (0.7–1.5)
FTQ 3.1 3.0 5.5 5.5

(0–11) (1–6) (1–10) (1–10)
First cig* 0.7 0.6 1.5 1.6
(FTND) (0–3) (0–3) (0–3) (0–3)
CO expired  ppm 11 12 18 19

(1–38) (1–38) (1–39) (2–46)
Motivation 2.1 1.9 1.7 2.0
to quit (0–5) (0–5) (0–5) (0–5)

Values are presented as mean, and range in parenthesis.  *:
How soon after you wake do you smoke your first cigarette?
0–5 min: 3 points;  6–30 min: 2 points;  31–60 min: 1 point;
after 60 min: 0 points.  M:  male;  F:  female;  Cig:  ciga-
rettes;  Nic:  nicotine;  FTQ:  Fagerström Tolerance Questionnaire;
FTND:  Fagerström Tolerance Nicotine Dependence.  #:  p=0.01,
versus Controls ≥10 cig·day-1.  

Table 2.  –  Allocation of smokers, 1 year point success
rate and sustained success rate (SSR)

<10 cig·day-1 ≥10 cig·day-1

n=197 n=310

Motivation Control Motivation Control
n=101 n=96 n=153 n=157

PSR  % 13.9 6.3 5.2 1.9
SSR  % 5.9 3.1 1.3 0.0

Total smokers: n=507. Cig:  cigarettes;  PSR:  point success
rate, defined as subjects not smoking at follow-up or during
the preceding month, as confirmed by CO analysis;  SSR:
sustained success rate, defined as subjects who stopped smok-
ing at the time of the initial intervention and did not smoke
at all during the year, as confirmed by CO analysis.



Discussion

The effect of this nurse-conducted, brief, minimal
smoking intervention in a chest clinic doubled the quit
rate after 1 year; however, this was only statistically
significant when calculated as point prevalence, which
was defined as not smoking at 1 year follow-up and
during the preceding month.

These data need to be interpreted with some caution
as carbon monoxide level was only measured once. On
the other hand, more intensive follow-ups might have
biased the minimal intervention design itself.

In a large study by general practitioners with mini-
mal intervention comprising 5,560 smokers, the 1 year
quit rate was 1.9 versus 0.9% in the control group, which
is in the same level as the sustained success rate in the
present study [13]. And in a group of 630 self-referred
smokers about to quit "on their own", after exclusion
of 671 smokers who were suspected as not likely to stop
abruptly on their own, the 6 months abstinence rate ver-
ified by CO level was 3%, which is in the same low
range as the present study and other studies with min-
imal intervention [13–15, 22]. In the large British Thora-
cic Society study [17] with a comparable design, the 12
months success rate of 8.5–8.8% is in the same range
as the 8.7% in the present study.

The success rate was higher in light compared with
moderate smokers in the motivation groups, in accor-
dance with other smoking cessation studies where light
smokers had a higher success rate compared with mod-
erate-to-heavy smokers without use of nicotine supple-
mentation. Furthermore, in the present study, the heavier
smokers would not participate in a study with nicotine
replacement therapy, thus their motivation to quit was
suspected to be low.

The enrolment of smokers in this study was experi-
enced as a "surprise attack", as no subjects were referred
to the lung clinic for smoking cessation. The smokers
low motivation to quit in combination with the minimal

intervention used for smoking cessation is reflected in
the low sustained abstinence rate after 1 year of 3.1%.

Lung clinics seem to be an appropriate place to encour-
age smoking cessation. The staff are educated in the
care of COPD and asthma patients, and many of the
behavioural skills used in treatment of this group are
useful in smoking cessation. The clientele in lung clin-
ics comprises healthy smoking subjects and COPD
patients, which is an appropriate target population, and
in the guidelines for treating COPD patients smoking
cessation plays an important role [23]. The success rate
in patients with respiratory disorders was lower com-
pared with patients with cardiac disorders in the British
Thoracic Society study [17], and we found in a chest
clinic smoking cessation trial a lower outcome in sub-
jects with very mild chronic bronchitis according to the
World Health Organization (WHO) criteria [24]. Among
1,118 coal-miners chronic respiratory symptoms was
inversely associated with smoking cessation, while res-
piratory impairment was positively associated with smok-
ing cessation [25]. This obviously lower quit rate among
COPD patient might, in part, be due to selection. As
many of the smoking COPD patients might have quit
earlier leaving the committed smokers [26].

Another important finding is that in failures the cig-
arette consumption was unchanged after 1 year, i.e.
smoking reduction seems impossible, at least in this
group of low motivated subjects. This is in accordance
with another study on nicotine patches and more moti-
vated smokers, in which we also found unchanged cig-
arette consumption after 1 year in failures [27].

Although nurse-conducted smoking cessation appears
to attain a success rate similar to physician-conducted the-
rapy [28], all health professionals should work together
as a team in this area.

From this study, it is obvious that our nurse-conducted,
minimal motivational smoking cessation set-up in a lung
clinic should be implemented as routine work in other
lung clinics. The cost is minimal, as our model can be
implemented without the use of extra "manpower".
Several studies have attested to the efficacy of minimal
interventions [29]. Advice to quit combined with one
or more "standard" follow-up letters, appear to be impor-
tant elements in such an approach [17].
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