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Summary
Rationale: To assess the success rate of smoking cessation with the ‘‘minimal
intervention strategy’’ in general practice, and to determine the influence of
spirometry on this success rate.
Methods: Training in smoking cessation advice was given to 16 general practitioners
(GPs). During 12 weeks, these GPs screened their practice population for smoking
habits, the degree of dependence on nicotine, and the motivation to quit smoking.
Patients willing to stop were randomised to a group that underwent a single office
spirometry, or to a control group. The GPs were asked to support the attempts with
the minimal intervention strategy. Success rates were compared after 6, 12 and 24
months.
Results: On a population of 5590 patients, 1206 smokers were identified (22%). To
the vulnerable group, identified following the Prochaska and Di Clemente scheme,
the proposal was made to change smoking behaviour. Two hundred and twenty-one
patients undertook an attempt of smoking cessation. Nicotine replacement therapy
(NRT) or bupropion was prescribed in 51% of the attempts. Sixty-four sustained
quitters were counted after 6 months (29%), 43 after 1 year (19%) and 33 after 2
years (15%). We found a small but statistically non-significant difference in success
rate in favour of the group that underwent office spirometry.
Conclusion: GPs can motivate almost 20% of their smoking population to quit
smoking. The success rate with the minimal intervention strategy was 19% after 1
year and 15% after 2 years. We found no arguments in favour of confronting smokers
with their lung function as a tool for enhancing smoking cessation.
& 2006 Elsevier Ltd. All rights reserved.
Elsevier Ltd. All rights reserved.
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What this paper adds

Some authors state that spirometry could be a tool
to enhance smoking cessation. Most of the papers
about this topic compare ‘‘regular’’ smoking advice
to ‘‘intensive’’ smoking advice, which often in-
cludes lung function testing. The present study
isolates the influence of spirometry on stop smoking
advice as a single variable. It showed a small,
statistically non-significant difference.
Introduction

Smoking cessation is an important goal of most
programs for public health.1,2 Indeed, the burden
of cigarette smoking is enormous.2 One of the
diseases strongly associated with the use of tobacco
is COPD.3 In general, the risk of COPD shows in
general a good correlation with the intensity and
duration of cigarette smoking.4 By 2000 COPD has
become the fourth leading cause of mortality
worldwide.5 Until now, smoking cessation is the
only intervention that can delay the progression of
COPD.6

The effectiveness of brief advice for smoking
cessation is well established, but the estimated
success rate differs greatly from one source to
another.7–9 All guidelines for smoking cessation
include case finding and opportunistic advice in a
primary care setting.10–12 The performance of the
involved health care professionals varies probably
with a series of external influences. Assessment of
the implementation of the guidelines can give hints
for further improvement.

Office spirometry is to an ever-increasing extent
available in general practice. The usefulness of this
technique for lung health assessment and for
screening airflow obstruction is documented.13,14

Some authors state that spirometry may be a tool
to enhance smoking cessation.13,15 Confronting
smokers with their abnormal lung function para-
meters should motivate them to quit. However, the
literature about this topic is controversial.16–18 A
recent systematic literature review19 addressed the
question if spirometry can lead to increased
smoking cessation rates. The authors found that
six of the seven selected randomised controlled
trials did not allow for an independent assessment
of the effects of spirometry on smoking cessation
rates. The only study that assessed the indepen-
dent influence of spirometry27 did not obtain
spirometry directly in the primary care setting.
The authors of the Agency for Healthcare Research
and Quality report19 concluded that more research
is needed to determine if spirometry in primary
care office-based settings results in improved rates
of smoking cessation and long-term abstinence.

The aim of the present study was (1) to assess the
implementation of the guidelines for smoking
cessation in the Belgian primary care, and (2) to
determine the influence of one single office
spirometry on the success rate of smoking cessation
in motivated persons.
Methods

Sixteen general practitioners (GPs), working at 14
different practices, followed a short training in
giving advice to quit smoking. The Flemish guide-
lines20 were used as a basis for this 4 h course.
Training was given in the motivational interview
and in the minimal intervention strategy (the 5A
model: ask, advise, assess, assist, arrange). The
motivational model of Prochaska and Di Clemente21

was explained, as well as the Fagerstrom Nicotine
Dependence Test22 (FNDT).

Eight of the GPs had received training in
performance and interpretation of spirometry
before,14 using a microspirometer. The eight others
were using a spirometer, but had not received
specific training.

The GPs were asked to screen all their attending
patients above 15 years of age actively for smoking
habits, their degree of dependence to tobacco
(FNDT), and their motivation to quit smoking.
During a 12-week period the GPs used the ‘‘minimal
intervention strategy’’ to enhance smoking cessa-
tion among their smoking patients. The patients
with a motivation in stage 3 (preparation) or 4
(action) in the scheme of Prochaska and Di
Clemente were asked to fix a day to quit smoking,
and a follow-up contact was offered. The GPs were
instructed to prescribe nicotine replacement ther-
apy (NRT) and/or bupropion for those patients
willing to quit. In addition to this ‘‘minimal
intervention’’, these patients were randomised
into a group to perform office spirometry or to a
control group. The randomisation method was
tossing a coin. Doing so, a random sample of the
potential quitters was confronted with their lung
function measurement values and their flow/
volume curve. The GPs were asked to note if these
smokers had a normal lung function or airflow
obstruction (defined as a FEV1/FVCo0.7). Six
months after the stop date, the GPs informed by
telephone if the attempt to quit smoking was still
successful. This telephone round was repeated at
12 and 24 months after the stop date. Sustained
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quitters after 2 years were invited to deliver a
urine sample, which was examined for cotinine and
creatinine as a control for the success of smoking
cessation.
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Figure 1 Active smokers by decade of age and by gender.
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Figure 2 Stop smoking attempts in % and absolute
number of total smokers, by decade of age.

Table 2 Success rates for smoking cessation in
the practice population, based on a minimal
intervention strategy.

In 1206
smokers

N % of
attempts

% of all
smokers

Tried to quit 221 100 18.3
Success 6M 64 28.9 5.3
Success 12M 43 19.5 3.6
Success 24M 33 14.9 2.7
Results

Fifteen GPs provided us with registration results,
after a case finding strategy on their total popula-
tion of 5590 consecutive patients in a 12-week
registration period for smoking habits. They found
1206 smokers (21.6%), 1026 ex smokers (18.4%) and
3358 never smokers (60%)(Table 1). This amount of
smokers is smaller than in the general Belgian
population, where 28.5% smokers are found.23 Many
more men than woman were active smokers. The
gender difference was more important in the older
age groups (Fig. 1).

Only in 34% of the current smokers and in 21% of
the ex smokers the smoking habits were already
filed in the medical records. The FNDT was
performed among 751 smokers (62%). The average
value was 4.4/10 (SD 2.3). The motivation for
smoking cessation was assessed for 741 smokers
(61.4%). For 187 smokers, the GPs found a stage 3
(preparation) or stage 4 (action) motivation to quit
smoking, according to the scheme of Prochaska and
Di Clemente. These 2 stages are appropriate for
smoking cessation. Smokers with less than 10 pack/
years of smoking history were less motivated for
smoking cessation. We found no significant gender
difference for motivation to stop.

The GPs managed to fix a date to try to quit
smoking for 221 patients, or 18.3% of all smokers.
Figure 2 shows the distribution of attempts by age;
the largest amount of smokers trying to quit was
found between 40 and 50 years of age. NRT and/or
bupropion were prescribed for 51% of the candi-
dates, for 12% it was not prescribed, and for 37%
the data are missing. NRT and/or bupropion was
more often prescribed for women (55.8% of the
cases) than for men (47%), and more often for
smokers with more than 10 pack/years (56.2%).
Table 1 Results of case finding on smoking
behaviour in 15GP practices.

M % F % Tot

Smokers 658 28.6 548 16.7 1206
Ex smokers 687 29.8 339 10.3 1026
Never smokers 959 41.6 2399 73.0 3358
Totals 2304 100 3286 100 5590
Four registration centres failed to provide suc-
cess rates after 6 months. By means of a telephone
survey, we know that at least 64 subjects suc-
ceeded in smoking cessation after 6 months, 43
after 1 year, and 33 after 2 years (Table 2). Eight of
the sustained quitters after 2 years (24.2%) under-
went a cotinine test on urine. All of these revealed
a negative result. On an intention-to-treat basis,
this represents a success rate of 28.9% after 6
months, 19.5% after 12 months and 14.9% after 24
months. Data are missing for 29 attempts (13.1%)
after 6 months, and for 35 subjects (15.8%) after 12
and 24 months.

Table 3 shows the influence of the different
measured variables on the success rate for smoking



ARTICLE IN PRESS

Spirometry and smoking cessation advice 2015
cessation. We found no statistical significant effect
of the gender difference. Eighty-nine smokers were
randomised to undergo a spirometry. Thirty-one
(34.8%) of them succeeded in smoking cessation
after 6 months, 20 (22.5%) after 1 year and 17
(19.1%) after 2 years. These success rates were at
each moment higher than in the group without
spirometry. However, the difference was never
statistically significant. Within the group with
known lung function tests, we found no significant
difference in success rate between smokers with
normal lung function versus smokers with airflow
obstruction. The subjects receiving a prescription
for NRT and/or bupropion showed at each moment
better success rates than the group without
pharmacological intervention. Only after 2 years,
this difference revealed to be statistically signifi-
cant (P ¼ 0:048).
Discussion

This study shows that smoking cessation advice can
be readily incorporated in the daily practice of the
Belgian primary care. In a survey by E-mail among
the participating physicians after the registration
period, they stated to feel much more confident
Table 3 Long-term success rate for smoking cessation, i
values, diagnosis of obstructive airway disease, and the u

% Success

Gender Male

6M 28.6
12M 22.7
24M 16.5

Spirometry Yes

6M 34.3
12M 22.5
24M 19.1

OAD?� Obstr

6M 33.3
12M 23.3
24M 20.0

NRT/bupropiony R/

6M 37.4
12M 27.3
24M 22.2

�OAD ¼ Obstructive Airway Disease.
yNRT ¼ Nicotine Replacement Therapy.
about their ability in smoking cessation advice than
before. International guidelines advise to update
the medical records in general practice with the
smoking habits of every patient.10–12 The results of
our survey showed that this goal is not achieved in
the Belgian primary care setting. The participants
stated that the different systems for electronic
medical record paid not enough attention to a
clear, visible notation of smoking behaviour.

It is remarkable that nearly 20% of all identified
smokers undertook an attempt to quit smoking. The
number of attempts exceeded even the number of
smokers presenting with the appropriate motiva-
tional stage, following Prochaska and Di Clemente.
There is only limited evidence for the effectiveness
of stage-based intervention in changing smoking
behaviour.24 The success rates of at least 29% after
6 months, 19% after 1 year and 15% after 2 years in
the present trial exceed those of many other
studies.7 In addition, in our study sample data are
missing for 29–35 attempts, or 13–16%. These
attempts were calculated as relapses.

Several authors state that the use of spirometry
can probably enhance the success rate of smoking
cessation.13,15 This opinion is sustained by the
study of Risser and Belcher25 This author observed
an important difference in success rate between
a group that received immediate feedback about
n relation to gender, confrontation with lung function
se of nicotine replacement therapy.

P-value

Female

37.9 0.312
22.1 0.994
17.9 0.924

No

29.0 0.670
20.4 0.987
14.0 0.580

Normal

36.7 0.570
22.4 0.850
18.4 0.962

NO R/

29.8 0.119
17.9 0.073
11.9 0.048
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the smoker’s exhaled carbon monoxide values,
spirometry results, and pulmonary symptoms on
the one hand, and a group with only education on
the other hand. The number of included smokers
(90) was rather low. In contrast, Sippel et al.26

found no improvement of the quitting rate with
additional education with spirometry and carbon
monoxide measurements. An other randomised
trial of smoking cessation interventions by Segnan
et al.27 compared the minimal intervention to
three other arms with repeated counselling, one
of them combined with spirometry. No significantly
different outcome was measured. A recent sys-
tematic review19 conducted by the Agency for
Healthcare Research and Quality of the US con-
cluded that there is little evidence that spirometry
would provide more than small improvements in
smoking cessation. The present study confirms this
conclusion, when spirometry is isolated as a single
intervention. However, we did not look at the kind
of messages that the practitioner delivered to the
patient, while showing the results of the spirome-
try. It is not unreasonable to think that this
communication can play a role in the success rate
of smoking cessation.

The present study did not show different success
rates of smoking cessation for smokers with airflow
obstruction, as compared to smokers with normal
lung function values. This could indicate that the
message of having a normal lung function does not
decrease the motivation to quit smoking. This
seems to be an important conclusion for stop
smoking clinics. However, there may be a lack of
power due to the relatively small number of
smokers with known lung function (n ¼ 80). Several
other studies show good arguments for increased
numbers of sustained quitters among smokers with
airflow limitation.28,29 Moreover, the present study
was not designed to assess the influence of airflow
obstruction on smoking cessation.

The positive effect of prescription of NRT and/or
bupropion on smoking cessation is well documen-
ted.30,31 The present trial can support this state-
ment, although it was not designed to study this
item, and the population was not randomised for
this variable. It is surprising that the positive effect
of pharmacological support has become ever more
important with the time elapsed after the moment
of quitting.

The most striking findings of the present survey
are, first, the ability of a ‘‘minimal intervention
strategy’’ being applied systematically in primary
care to help 18.3% of all smokers to undertake an
attempt for smoking cessation, and second, the
successful attempt of 15% of those smokers to quit
during at least 2 years.
Future research in this field should probably
focus on the messages that are delivered during the
counselling and the feedback about the lung
function parameters, and its perception by the
smokers willing to quit.
Conclusions

We found no arguments in favour of the use of a
single spirometry to enhance smoking cessation in a
primary care setting. This confirms similar findings
in others studies with spirometry as an isolated
variable. Smoking cessation advice by means of the
‘‘minimal intervention strategy’’ reached a high
success rate in the tested Belgian general practice.
A short training in smoking cessation advice had a
strong positive effect on the self-perceived ability
of the physicians who give this advice in daily
primary care. This study strengthens former find-
ings that training primary care physicians in
smoking cessation advice is highly cost effective.
Acknowledgements

We would like to thank the participating general
practitioners: Dr. S. Berael, Dr. M. Biervliet, Dr. J.
Castro, Dr. L. De Muynck, Dr. A. Deleenheer, Dr. L.
Frisch, Dr. R. Gors, Dr. F. Heyvaert, Dr. M. Joossens,
Dr. L. Lombaert, Dr. H. Loos, Dr. L. Martens, Dr. C.
Micholt, Dr. W. Renier, Dr. M. Roelandt, Dr. M. Roex,
Dr. L. Van Parijs.
References

1. Fiore MC, Bailey WC, Cohen SJ, et al. Treating tobacco use
and dependence. Clinical practice guideline. Rockville: US
Department of Health and Human Services; 2000.

2. World Health Organisation Europe. Partnership to reduce
tobacco dependence. Copenhagen: World Health Organisa-
tion; 1999.

3. United States Surgeon General. The health consequences of
smoking: chronic obstructive lung disease. Washington, DC:
US Department of Health and Human Services; 1994 DHHS
Publication No. 8450205.

4. Buist AS, Connett JE, Miller RD, et al. COPD early
intervention trial (Lung Health Study): baseline character-
istics of randomized subjects. Chest 1993;103:1863–72.

5. Murray CJ, Lopez AD, Mathers CD, et al. The global burden
of disease 2000 project: global programme on evidence for
health policy discussion. Paper No. 36. Geneva: WHO; 2001.

6. Anthonisen NR, Connett JE, Kiley JP, et al. Effects of
smoking intervention and the use of an inhaled antic-
holinergic bronchodilator on the rate of decline of FEV1. J
Am Med Assoc 1994;272(19):1497–505.

7. Silagy C, Stead LF. Physician advice for smoking cessation.
Cochrane Database System Rev 2001(2):CD000165.



ARTICLE IN PRESS

Spirometry and smoking cessation advice 2017
8. Wilson DH, Wakefield MA, Steven ID, et al. ‘‘Sick of
smoking’’: evaluation of a targeted minimal smoking
cessation intervention in general practice. Med J Aust
1990;152:518–21.

9. Pieterse ME, Seydel ER, DeVries H, et al. Effectiveness of a
minimal contact smoking cessation program for Dutch
general practitioners: a randomized controlled trial. Prev
Med 2001;32(2):182–90.

10. West R, McNeill A, Raw M. Smoking cessation guidelines for
health professionals: an update. Thorax 2000;55:987–99.

11. A clinical practice guideline for tobacco use and depen-
dence: a US Public Health Service report. J Am Med Assoc
2000;283(24):3244–54.

12. Agency for Health Care Policy and Research. The agency for
health care policy and research smoking cessation practical
guideline. J Am Med Assoc 1996;275:1270–80.

13. Ferguson GT, Enright PL, Buist S, et al. Office spirometry for
lung health assessment in adults. A consensus statement
from the National Lung Health Education Program. Chest
2000;117(4):1146–61.

14. Buffels J, Degryse J, Heyrman J, et al. Office spirometry
significantly improves early detection of COPD in general
practice. The Didasco Study. Chest 2004;125(4):1394–9.

15. Celli BR. The importance of spirometry in COPD and asthma.
Chest 2000;117(2):15S–9S.

16. Law M, Tang JL. An analysis of the effectiveness of
interventions intended to help people stop smoking. Arch
Int Med 1995;155(18):1933–41.

17. Enright PL, Crapo RO. Controversies in the use of spirometry
for early recognition and diagnosis of chronic obstructive
pulmonary disease in cigarette smokers. Clin Chest Med
2000;21(4):645–52.

18. Badgett RG, Tanaka DJ. Is screening for chronic obstructive
pulmonary disease justified? Prev Med 1997;26(4):466–72.

19. Wilt TJ, Niewoehner D, Kim C-B, et al. Use of spirometry for
case finding, diagnosis and management of chronic obstruc-
tive pulmonary disease (COPD). Evidence Report/Technology
Assessment No. 121. AHRQ Publication No. 05-E017-2.
Agency for Healthcare Research and Quality, September
2005.
20. Hoengenaert JP. WVVH-Aanbeveling voor goede medische
praktijkvoering: stoppen met roken. Huisarts Nu
2001;6:242–54.

21. Prochaska JO, Goldstein MG. Process of smoking cessation.
Implications for clinicians. Clin Chest Med
1991;12(4):727–35.

22. Heatherton TF, Kozlowski LT, Frecker RC, et al. The
fagerstrom test for nicotine dependence: a revision of the
Fagerstrom Tolerance Questionnaire. Br J Addict
1991;86(9):1119–27.

23. Belgian National Institute of Statistics at http://statbel.f-
gov.be/figures/d361_nl.asp, accessed April 2, 2004.

24. Riemsma RP, Pattenden J, Bridle C, et al. Systematic review
of the effectiveness of stage based interventions to promote
smoking cessation. Br Med J 2003;326:1175–7.

25. Risser NL, Belcher DW. Adding spirometry, carbon monoxide,
and pulmonary symptom results to smoking cessation
counselling: a randomised trial. J Gen Int Med
1990;5(1):16–22.

26. Sippel JM, Osborne ML, Bjornson W, et al. Smoking
cessation in primary care clinics. J Gen Int Med
1999;14(11):670–7.

27. Segnan N, Ponti A, Battista RN. A randomized trial of
smoking cessation interventions in general practice in Italy.
Cancer Causes Control 1991;2(4):239–46.

28. Gorecka D, Bednarek M, Nowinski A, et al. Diagnosis
of airflow limitation combined with smoking cessation
advice increases stop-smoking rate. Chest 2003;
123(6):1916–23.

29. Humerfelt S, Eide GE, Kvale G, et al. Effectiveness of postal
smoking cessation advice: a randomized controlled trial in
young men with reduced FEV1 and asbestos exposure. Eur
Resp J 1998;11:284–90.

30. Hughes JR, Stead LF, Lancaster T. Antidepressants for
smoking cessation. Cochrane Database System Rev 2004;3
At www.cochrane.org accessed November 1, 2004.

31. Silagy C, Lancaster T, Stead L, et al. Nicotine replacement
therapy for smoking cessation. Cochrane Database System
Rev 2004;3 at www.cochrane.org accessed November 1,
2004.

http://statbel.fgov.be/figures/d361_nl.asp
http://statbel.fgov.be/figures/d361_nl.asp
http://www.cochrane.org
http://www.cochrane.org
http://www.cochrane.org

	Spirometry and smoking cessation advice in general practice: A randomised clinical trial
	What this paper adds
	Introduction
	Methods
	Results
	Discussion
	Conclusions
	Acknowledgements
	References


