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Abstract

This study assessed the efficacy of an individual, minimal contact, smoking cessation programme in chronic obstructive pulmonary disease
(COPD) patients, using a pre–post-test design. The study was part of a large ongoing investigation into the efficacy of self-management in
patients with COPD (the COPE-study). In total, the participants received three 15–30 min home-based counselling sessions. Additionally,
patients were provided with a written self-help manual. On the patient’s request, the chest physician prescribed bupropion or nicotine
replacement therapy (NRT). Cessation rates after nine months were based on self-report, and afterwards confirmed by salivary cotinine
analysis. Patients were biochemically classified as smoker if their cotinine levels exceeded 20 ng/ml. At baseline, one third of the 269
patients in the COPE-study were active smokers (according to self-report). Almost 70% (n = 64) of these patients were willing to
participate in the smoking cessation program. After nine months follow-up, 23 (36.5%) patients self-reported abstinence. However, the
cotinine validated abstinence rate was much lower: 12.7% (n = 8), implying that the actual abstinence rate is severely overestimated by
self-report in this study. The results suggest that the (validated) effectiveness of this intervention is probably in line with that of comparable
programmes for “healthy” persons. However, considering the urgent need for quitting in COPD patients, a more intensive programme
resulting in higher quit rates, seems to be required for this high-risk population.
© 2003 Elsevier Science Ireland Ltd. All rights reserved.
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1. Introduction

Chronic obstructive pulmonary disease (COPD) is the
result of many years of accelerated decline in pulmonary
function due to heavy cigarette smoking[1,2]. Smoking
cessation is the most important intervention in the manage-
ment of COPD because it reduces the decline in pulmonary
function and improves the prognosis for the COPD patient
[3,4]. Furthermore, quality of life improves when smokers
become non-smokers[5]. As COPD patients generally have
a long smoking history, they are considered strongly ad-
dicted to smoking, both physically and psychologically. A
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study of Jimenez et al.[6] found that smokers with COPD
have higher tobacco consumption and higher dependence on
nicotine. This different smoking pattern for COPD patients
is likely to require a specific smoking cessation programme.

In many countries, physicians indicate that they are reluc-
tant to discuss smoking cessation with their patients. This
might be explained by lack of training in the management of
nicotine addiction in clinical practice and lack of routinely
available smoking cessation programmes[7]. Currently, var-
ious smoking cessation programmes that include pharma-
cological or behavioural elements have been developed, but
these are often unstructured and, more important, not espe-
cially tailored to COPD patients. In The Netherlands, the
minimal contact smoking cessation programme (MIS) for
“healthy” smokers has been disseminated in 1995 among
general practitioners (GP)[8]. In a trial involving subjects
with GP contacts largely unrelated to smoking, a 13.4%
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self-reported abstinence rate among patients receiving the
MIS was observed, compared to 7.3% in a usual care con-
trol group [9]. A recent survey indicated that 28% of the
general practitioners in The Netherlands are using the MIS
[10]. This implies that at present only a minority of Dutch
COPD patients will be exposed to this intervention.

We modified the MIS into a slightly more intensive in-
tervention for COPD patients, administered by pharmacy
assistants. The modified MIS was tested in the smok-
ing population of a large randomised controlled trial of
self-management education in COPD (the COPE-study).
We assessed the efficacy of the modified MIS on the basis
of a one group pre–post-test design, using both self-reported
and biochemically validated cessation rates.

2. The intervention

2.1. Theory

The MIS is based on a frequently applied behavioural
change theory: the ASE-model[11–13]. This model de-
scribes the determinants of both behaviour and behavioural
change. The determinants of behavioural change in the
ASE-model are Attitude, Social support and self-Efficacy.
Attitude represents the outcome expectations of a person
with regard to the intended behaviour (for example, smok-
ing cessation) based on a balance of pros and cons. Social
support represents the positive or negative incentives from
the person’s social environment. Attitude and social support
together determine the person’s motivation and intention to
stop smoking. Self-efficacy expectations refer to the belief
in one’s capabilities to execute the intended behaviour
successfully. The person needs to increase general and
smoking-specific self-efficacy expectations and outcome
expectations, and the person’s environment needs to provide
adequate social support, in order to strengthen the person’s
determination to quit smoking. For example, an individual
may be convinced that quitting smoking is beneficial with
regard to pulmonary complaints and exercise capacity (high
outcome expectations), but at the same time this person may

Fig. 1. Attitude, Social support, self-Efficacy model.

not consider himself capable of abstaining from cigarettes
in stressful situations (low self-efficacy). Most important in
the ASE-model are the self-efficacy expectations because
these can directly change behaviour. The internal relations
of the determinants of the ASE-model are shown inFig. 1.

Smoking cessation is not a single event but a comprehen-
sive process. Prochaska’s Transtheoretical model describes
this process in six stages of motivational change[14]. The
counselling strategy in this study is tailored to the smoker’s
motivational stage in order to obtain points of departure
for efficient and effective counselling. Further, the MIS is
intended to increase both the outcome expectations and
self-efficacy expectations of the patient. Counselling in the
MIS is personalised and consisted for a large part of prob-
lem solving strategies for expected difficult moments in
order to increase self-efficacy expectations.

2.2. Practice

In preparation for the execution of the modified MIS, 14
pharmacy assistants from local pharmacies and a respiratory
nurse received 4 h of skills training, which consisted of ed-
ucation about the theoretical background of smoking cessa-
tion, information about COPD, COPD-specific problems in
smoking cessation, and training of counselling skills. In ad-
dition, the counsellors were supplied with a written manual
that described the procedure of the MIS in detail.

The smoking cessation programme was offered to the cur-
rent smokers included in the COPE-study. When motivated
to quit (i.e. smoking cessation contemplators according to
the stages-of change model), the pharmacy assistant con-
tacted the patient to arrange a first session. If the patient’s
pharmacy was not involved in the study, our respiratory nurse
performed the counselling. The intervention took place at the
patient’s home to increase the involvement of family mem-
bers in the smoking cessation process (increase of social
support). Additionally, home counselling gives counsellors
more insight in the social barriers for smoking cessation,
allowing them to anticipate problems better.

In total, the participants received three 15–30 min home-
based counselling sessions. The goal of the first session was
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to analyse the determinants of the ASE-model specific for
smoking cessation. Problems and barriers were discussed,
and the patients were provided with a written self-help
manual. During this first session, the counsellor arranged
a quitting date with the patient. On the patient’s request,
the chest physician prescribed bupropion sustained release
(SR) (Zyban®) or nicotine replacement therapy (NRT).
The first follow-up session was scheduled two weeks af-
ter the quitting date and the second session after six–eight
weeks. The goal of the second and third session was to
keep the patient motivated and to support the quitting
process.

3. Methods

The smoking cessation programme was one group
pre–post-test comparison nested in the COPE-study. The
hospital’s ethical committee approved the protocol for the
COPE-study, and written informed consent was obtained
from all participants.

The study population consisted of current smokers in-
cluded in the COPE-study. These were outpatients with
a clinical diagnosis of stable COPD of the department of
pulmonary medicine of Medisch Spectrum Twente in En-
schede, The Netherlands. All patients were aged between
40 and 75 years. We confirmed the diagnosis of COPD by
spirometry (ratio of FEV1 to FVC≤60%) and absence of
a bronchodilator response (�FEV1% predicted following
inhalation of 80 mcg of ipratropium bromide≤12%) [15].
Patients were excluded if they had asthma as primary di-
agnosis, medical conditions with a low survival rate, or
other diseases that might influence compliance, bronchial
symptoms or lung function (e.g. alcoholism, cardiac insuf-
ficiency, and sarcoidosis).

At baseline, we obtained information about demographic
variables, nicotine dependency, smoking history and be-
havioural determinants. The patients completed a modified
version of the Fagerström questionnaire[16] to study the
degree of physical nicotine dependency. This questionnaire
consists of eight items summing up to a maximum score of
eight points.

At baseline and after nine months follow-up, smoking
habits were assessed by an interview by a lung function
technician. Two questions were asked: “Do you smoke
cigarettes? Yes/No”, and, if yes, “What is the average daily
cigarette consumption?” Additionally, a salivary sample was
collected for cotinine assessment. The samples were frozen
until assayed. Cotinine is the major metabolite of nicotine
with a half-life in the body of about 20 h. It takes about four
days of abstinence from smoking for the cotinine level to
decrease to that of a non-smoker[17]. The laboratory of our
hospital assayed cotinine from the salivary samples using
a gas chromatography technique (GC–MS)[18]. The accu-
racy and precision of the method was checked by means of
reference samples.

Table 1
Smoking status according to cotinine levels at baselinea

Smoker (cotinine
>20 ng/ml)

Non-smoker
(cotinine≤20 ng/ml)

Total

Self-reported
smoker

68 2 70

Self-reported
non-smoker

16 102 118

Total 84 104 188

a Based on the patients with valid saliva samples.

Prevalence rates of self-reported and biochemically val-
idated smoking cessation at baseline and nine months
follow-up were estimated with corresponding 95% confi-
dence intervals (CI). Patients were biochemical classified as
smokers if their salivary cotinine level exceeded 20 ng/ml
[19]. Saliva samples were considered to be invalid if less
than 500�l saliva was available, and the cotinine concen-
trations were between 20 and 100 ng/ml. The proportion
of patients who misstated their smoking habits, in the lit-
erature referred to as “smoking deceivers”, was assessed
[20,21].

Statistical analyses were performed using SPSS version
10 [22].

4. Results

Two hundred and sixty-nine (269) COPD patients were
enrolled in the COPE-study of whom 90 (33%) self-reported
to be current smokers. At baseline, we obtained saliva sam-
ples of 197 (73%) patients: 126 patients reported to be
non-smokers and 71 to be smokers. Cotinine concentra-
tions of nine saliva samples were invalid, leaving 188 valid
cotinine samples.Table 1illustrates the calculation of the
proportion of expected smokers at baseline using the pa-
tients with valid cotinine samples. Of the 118 patients with
self-reported non-smoking, 16 (13.6%) were classified as
smokers based on their cotinine levels. Assuming that the
subgroup with valid cotinine values is representative for the
study population, we calculate that about 45% (84/188) is a
smoker at baseline.

Of the patients who admitted smoking, 64 (64/90; 71%)
were willing to participate in the smoking cessation pro-
gramme. The baseline characteristics of this population are
shown inTable 2.

About half of the patients (n = 29) used nicotine re-
placement therapy (n = 23) and/or bupropion SR (Zyban®)
(n = 9).

Of the 64 patients who were enrolled in the smoking ces-
sation programme, 63 could be followed for nine months. At
that time, 23 patients reported abstinence (36.5%). However,
cotinine levels exceeding 20 ng/ml were detected in 12 out
of these reported quitters, and in another 3 no saliva could
be obtained. So, the actual abstinence rate is between 12.7%
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Table 2
Baseline characteristics of COPD patients who entered the smoking ces-
sation program

Male (%) 55 (85.9)
Age (mean± S.D.) (years) 62.6± 7.1
Body mass index (mean± S.D.) (kg/m2) 26.4 ± 4.7

Education level (%)
Low 41 (64.1)
Intermediate 15 (23.4)
High 7 (10.9)

FEV1% predicted (mean± S.D.) (l) 49.4± 14.9
Pack (mean± S.D.) (years) 44.3± 16.8
Daily cigarette consumption (mean± S.D.) 16.5± 12.4
Fagerström score (mean± S.D.) (n = 55) 3.1± 2.1

Quit attempts (%) (n = 48)
0 14 (28)

1–2 16 (32)
2–4 9 (18)
>5 9 (18)

(8/63) and 13.3% (8/60) depending on the interpretation of
the missing values.

An attempt to discriminate between successful (n = 8)
and unsuccessful patients (n = 55) on the basis of the base-
line characteristics described inTable 2did not show any
predictors.

5. Discussion and conclusion

This study has two main findings. First, disappointingly
few COPD patients actually quit smoking after nine months
follow-up. Second, biochemical validation is essential in
smoking cessation programmes. In this study, 12 (52%) of
the self-reported non-smokers were not truthful about their
smoking status. Both findings will be discussed below.

5.1. Effectiveness of smoking cessation programme

Our success rate may appear to be low when compared
with two other behavioural smoking cessation studies in pa-
tients with COPD published after 1990: 33 and 35% success
in the intervention groups, respectively[23,24]. Several rea-
sons might explain this. The smoking interventions in both
studies were more intensive and, in fact, it is stated that the
intensity of cessation counselling has a strong dose-response
relation with effectiveness[25]. Another reason can be the
timing of the intervention. In the study of Pederson and
co-workers, counselling occurred while the patients were in
hospital. Hospitalisation can be an opportune time to inter-
vene with smoking, because patients can be more motivated
to quit by the perceived vulnerability related to hospital-
isation for their COPD. However, only a minority of the
self-reports in this study were confirmed by COHb anal-
ysis in blood. In the Lung Health Study, participants had
mild (symptom free) COPD and this population can be more

sensitive to smoking interventions than those with symp-
tomatic disease as in our study, as they probably constitute
a ‘negative’ selection of patients.

In “healthy” smokers the MIS is considered as an effec-
tive and easy applicable smoking cessation intervention. The
proportion of adults who self-report abstinence at 12 months
follow-up is twice that of the reference rate without inter-
vention (13% versus 6%)[9]. With this result the MIS can
compete internationally with other smoking intervention ab-
stinence proportions[26].

Although in our population of COPD patients the effi-
cacy of the modified MIS was studied without randomised
comparison, the biochemically validated abstinence rate is at
least in line with that of comparable programmes. It should
be noted that COPD patients who still smoke form a highly
selected group because they probably have resisted many
urgent advises to quit smoking when they contacted their
physician because of their COPD-symptoms[27]. Also, pa-
tients in this study can be considered highly motivated be-
cause they participate in a time-intensive self-management
trial for three years and can be considered to be in the prepa-
ration phase of the Stages of Change Model[14].

As the urgency for quitting is much greater for COPD
patients than for “healthy” smokers, and there is no indica-
tion yet, for which COPD patient a smoking cessation inter-
vention is especially effective, these minimal interventions
should be supplemented or intensified in order to increase
the success rates.

5.2. Biochemical validation

Self-reports of smoking abstinence in special subgroups
with smoking related diseases are considered to be less re-
liable than in healthy smokers[20,28,29]. As symptomatic
smokers feel more pressure to quit smoking, whilst at the
same time they are unable to achieve this goal. Addition-
ally, reporting bias will occur when a health worker in a
clinical setting inquires after smoking habits[30]. Literature
suggests proportions of smoking deceivers varying from 4
to 24% in patients with coronary heart disease, not partic-
ipating in smoking cessation trials[20,21,31–34]. Little is
known about deception in patients with COPD. One ma-
jor study reported 6.5% smoking deceivers using saliva co-
tinine in patients with early stage COPD[35]. In another
large smoking cessation trial in patients with smoking re-
lated disease (80% COPD), about 26% dishonest self-reports
were found. We found a much higher percentage of decep-
tion in our COPD patients (52%), indicating a much higher
degree of social desirable response. COPD patients realise
that smoking cessation is the most indisputable option to
improve their health status.

5.3. Practice implication

We learned from this experience that in smoking cessa-
tion studies in general, but especially when COPD patients
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are involved, biochemical assessment of abstinence rates is
essential.

Acknowledgements

We gratefully acknowledge the pharmacists and espe-
cially their assistants, the technicians of the lung function
laboratory, and the data managers Betty Rinsma and Petra
Meerlo.

Additionally, we thank Cees Neef, Tonnie Knuyf and Jan
Goolkate for their contribution in the salivary cotinine anal-
ysis.

This study was sponsored by The Netherlands Asthma
Foundation, Boehringer Ingelheim, Amicon Health Care In-
surance Company, and GlaxoSmithKline BV.

References

[1] Rennard SI, Daughton DM. Smoking cessation. Chest
2000;117:360S–4S.

[2] Roche N, Huchon GJ. Current issues in the management of chronic
obstructive pulmonary diseases. Respirology 1997;2:215–29.

[3] Fletcher C, Peto R. The natural history of chronic airflow obstruction.
Br Med J 1977;1:1645–8.

[4] Scanlon PD, Connett JE, Waller LA, Altose MD, Bailey WC, So-
nia BA. Lung Health Study Research Group DP. Smoking cessa-
tion and lung function in mild-to-moderate chronic obstructive pul-
monary disease. The Lung Health Study. Am J Respir Crit Care
Med 2000;161:381–90.

[5] Wilson D, Parsons J, Wakefield M. The health-related quality-of-life
of never smokers, ex-smokers, and light, moderate, and heavy smok-
ers. Prev Med 1999;29:139–44.

[6] Jimenez CA, Masa F, Miravitlles M, Gabriel R, Viejo JL, Villas-
ante C, Sobradillo V. Smoking characteristics. Chest 2001;119:1365–
70.

[7] Britton J, Jarvis M, McNeill A, Bates C, Cuthbertson L, Godfrey
C. Treating nicotine addiction: not a medical problem? Am J Respir
Crit Care Med 2001;164:13–5.

[8] Pieterse ME, Seydel ER, DeVries H. Diffusion of a minimal con-
tact smoking cessation program for Dutch general practitioners. Psy-
chooncology 1996;5:186.

[9] Pieterse ME, Seydel ER, DeVries H, Mudde AN, Kok GJ. Ef-
fectiveness of a minimal contact smoking cessation program for
Dutch general practitioners: a randomized controlled trial. Prev Med
2001;32:182–90.

[10] Drossaert CHC, Pieterse ME, Seydel ER, Drenthen A. Program-
matische toepassing van de Minimale Interventie Strategie (MIS)
stoppen-met-roken in een experimentele setting; evaluatie onder
huisartsen en patiënten (Application of the minimal intervention
strategy in smoking cessation). Enschede: University of Twente;
1999.

[11] Bandura A. Social foundations of thought and action: a so-
cial cognitive theory. Englewood Cliffs (NJ): Prentice-Hall;
1986.

[12] Pieterse ME. Stoppen met roken met hulp van de huisartspraktijk:
ontwikkeling, toetsing en implementatie van een minimale interven-
tie strategie (Smoking cessation in the GP). Enschede (The Nether-
lands):University of Twente; 1999.

[13] De Vries H, Dijkstra M, Kuhlmann P. Self-efficacy: the third fac-
tor besides attitude and subjective norm as predictor of behavioral
intentions. Health Educ Res 1988;3:273–82.

[14] Prochaska JO, DiClemente CC. Stages and processes of self-change
of smoking: toward an integrative model of change. J Consult Clin
Psychol 1983;51:390–5.

[15] Brand PL, Quanjer PH, Postma DS, Kerstjens HA, Koeter GH,
Dekhuijzen PN, Sluiter HJ. Interpretation of bronchodilator re-
sponse in patients with obstructive airways disease. The Dutch
Chronic Non-Specific Lung Disease (CNSLD) Study Group. Thorax
1992;47:429–36.

[16] Heatherton TF, Kozlowski LT, Frecker RC, Fagerström KO.
The Fagerström test for nicotine dependence: a revision of the
Fagerström tolerance questionnaire. Br J Addict 1991;86:1119–
27.

[17] Gilbert DD. Chemical analyses as validators in smoking cessation
programs. J Behav Med 1993;16:295–308.

[18] Jacob P, Byrd GD. Use of chromatographic and mass spectrometric
techniques for the determination of nicotine and its metabolites. In:
Gorrod JW, Jacob P, editors. Analytical detemination of nicotine
and related compounds and thiet metabolites. 3rd ed. Amsterdam:
Elsevier; 1999. p. 191–224.

[19] Haley NJ, Axelrad CM, Tilton KA. Validation of self-reported smok-
ing behavior: biochemical analyses of cotinine and thiocyanate. Am
J Public Health 1983;73:1204–7.

[20] Jarvis MJ, Tunstall-Pedoe H, Feyerabend C, Vesey C, Saloojee Y.
Comparison of tests used to distinguish smokers from nonsmokers.
Am J Public Health 1987;77:1435–8.

[21] Wagenknecht LE, Burke GL, Perkins LL, Haley NJ, Friedman GD.
Misclassification of smoking status in the CARDIA study: a com-
parison of self-report with serum cotinine levels. Am J Public Health
1992;82:33–6.

[22] SPSS for Windows, Release 7. Chicago (IL): SPSS Inc.; 1995.
[23] Pederson LL, Wanklin JM, Lefcoe NM. The effects of counselling

on smoking cessation among patients hospitalized with chronic ob-
structive pulmonary disease: a randomized clinical trial. Int J Addict
1991;26:107–19.

[24] Anthonisen NR, Connett JE, Kiley JP, Altose MD, Bailey WC,
Buist AS, Conway Jr WA, Enright PL, Kanner RE, O’Hara
P, et al. Effects of smoking intervention and the use of an in-
haled anticholinergic bronchodilator on the rate of decline of
FEV1. The Lung Health Study. J Am Med Assoc 1994;272:1497–
505.

[25] Fiore M, Bailey W, Bennett G, Cohen S, Dorfman SF, Fox B, et
al. Treating tobacco use and dependence. Clinical Practice Guide-
line. Rockville (MD): Department of Health and Human Services;
2000.

[26] Silagy C, Physician advice for smoking cessation. Cochrane Database
Syst Rev 2000;CD000165.

[27] O’Hara P, Grill J, Rigdon MA, Connet JE, Lauger GA, Johnston JJ.
Design and results of the initial intervention program for the Lung
Health Study. Prev Med 1993;22:304–15.

[28] Patrick DL, Cheadle A, Thompson DC, Diehr P, Koepsell T, Kinne
S. The validity of self-reported smoking: a review and meta-analysis.
Am J Public Health 1994;84:1086–93.

[29] Woodward M, Tunstall-Pedoe H. Biochemical evidence of persistent
heavy smoking after a coronary diagnosis despite self-reported re-
duction: analysis from the Scottish Heart Health Study. Eur Heart J
1992;13:160–5.

[30] Scott DA, Palmer RM, Stapleton JA. Validation of smoking status
in clinical research into inflammatory periodontal disease. J Clin
Periodontol 2001;28:715–22.

[31] Miwa K, Fujita M, Miyagi Y. Beneficial effects of smoking cessation
on the short-term prognosis for variant angina—validation of the
smoking status by urinary cotinine measurements. Int J Cardiol
1994;44:151–6.



236 E. Monninkhof et al. / Patient Education and Counseling 52 (2004) 231–236

[32] From AM, Herlitz J, Berndt AK, Karlsson T, Hjalmarson A. Are pa-
tients truthful about their smoking habits? A validation of self-report
about smoking cessation with biochemical markers of smoking ac-
tivity amongst patients with ischaemic heart disease. J Int Med
2001;249:145–51.

[33] Wilson DK, Wallston KA, King JE, Smith MS, Heim C. Validation
of smoking abstinence in newly diagnosed cardiovascular patients.
Addict Behav 1993;18:421–9.

[34] Archbold GP, Cupples ME, McKnight A, Linton T. Measurement of
markers of tobacco smoking in patients with coronary heart disease.
Ann Clin Biochem 1995;32:201–7.

[35] Murray RP, Connett JE, Lauger GG, Voelker HT. Error in smoking
measures: effects of intervention on relations of cotinine and carbon
monoxide to self-reported smoking. The Lung Health Study Research
Group. Am J Public Health 1993;83:1251–7.


	The effect of a minimal contact smoking cessation programme in out-patients with chronic obstructive pulmonary disease: a pre-post-test study
	Introduction
	The intervention
	Theory
	Practice

	Methods
	Results
	Discussion and conclusion
	Effectiveness of smoking cessation programme
	Biochemical validation
	Practice implication

	Acknowledgements
	References


