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 Abstract 
  Objective.  Though the prevalence of COPD is related to the defi nition, even with this proviso COPD remains under-
diagnosed. Screening can detect many new COPD cases, but its effects on smoking cessation remain unknown.  Design.  
To evaluate symptoms in “healthy” cigarette smokers, to screen new COPD cases using international and national guide-
lines, and to assess the success of a smoking cessation.  Subjects.  Healthy asymptomatic smokers with a  � 20 pack-years 
smoking history were recruited. The fi rst visit included a standardized personal interview, Fagerstom nicotine dependence 
test (FNDT) and individualized smoking counselling by Motivational Interviewing. At the follow-up visit two years later, 
the same analyses were repeated and smoking status assessed. To avoid bias in the counselling attributable to spirometry, 
the test was evaluated at the two-year follow-up assessment.  Results.  Almost all, 93.2%, of 584 participants attended the 
second visit. Spirometry revealed COPD by GOLD criteria in 11.0% and by national guidelines in 15.3%, mid-expiratory 
fl ow (MEF50) had signifi cantly declined in 19.5%, chronic cough or sputum production was detected in 62% of the sub-
jects. After two years, 23.3% had succeeded in giving up smoking. There were four predictors of successful quitting, i.e. 
positive attitude to the intervention, pharmacotherapy, older age, and higher BMI, whereas other factors such as cough, 
obstruction, gender, pack-years, or nicotine dependence showed no association with ability to achieve successful cessation. 
 Conclusion.  Signifi cant numbers of “healthy” smokers experience symptoms, according to detailed questionnaires, and have 
COPD. Motivation is the most signifi cant factor in determining the chance of stopping smoking.  
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It is well known that the prevalence of chronic 
 obstructive pulmonary disease (COPD) is related to 
which defi nition/classifi cation is in use [1], but none-
theless COPD is under-diagnosed. There is wide 
debate not only about the best COPD defi nition, but 
especially on the role of screening of COPD [2–4]. 
Globally the prevalence and mortality of COPD is 
predicted to increase [5], and thus there is an urgent 
need to identify effi cient ways for smoking cessation. 

 COPD is internationally classifi ed by GOLD 
criteria (Global Initiative for Chronic Obstructive 
Lung Disease) available from http://www.goldcopd.
com, (see also Rabe et al. [6]). The fi xed FEV1/
FVC limit in the GOLD criteria can cause COPD 
 over-diagnosis in older individuals [7,8], though 
there are also results indicating that GOLD criteria 

can also identify at-risk patients in this population 
[6,9]. It is virtually impossible to adapt interna-
tional post-bronchodilator reference values, since 
earlier databases do not contain post-bronchodilator 
investigations [10]. In addition, GOLD Stage 0, i.e. 
those subjects with chronic cough and sputum pro-
duction but a normal FEV1/FVC ratio, have been 
omitted from the newest GOLD guidelines [11–13]. 
On the other hand, recent results suggest that symp-
toms such as chronic cough and sputum production 
may precede COPD development and/or be associ-
ated with increased mortality [14–17]. The evalua-
tion of mid-expiratory fl ow (MEF 50) may refl ect 
early COPD but it is subject to extensive variability, 
it is effort dependent, and its association with other 
spirometric values or symptoms characteristic for 

 Correspondence: Dr Vuokko L. Kinnula, Helsinki University Hospital, Department of Medicine, PO Box 22 (340), 00014 Helsinki,  Finland. E-mail: vuokko.
kinnula@helsinki.fi  

 (Received 12 May 2009; accepted 13 January 2010) 



42 T. Toljamo et al.

COPD is unknown. Despite the problems in MEF 
assessment [18], it has been found to have signifi -
cance at least in the differentiation between asthma 
and COPD [19]. 

 COPD screening is not recommended in the US 
Preventive Services Task Force (USPSTF) Guide-
lines [2], largely because of concerns about the cost/
benefi ts/harms in screening for COPD (time and 
effort required by both patients and the healthcare 
system, false positive screening tests, and adverse 
effects of subsequent unnecessary therapy). How-
ever, this has to be balanced against the huge costs 
of treating individuals with severe COPD and hospi-
talizations [20]. The recommendation by USPSTF 
is in agreement with those of the American College 
of Physicians [21], but ATS/ERS or GOLD recom-
mendations do not strictly forbid COPD screen-
ing ([3], http://www.GOLD.com). Some studies do 
indicate that success in smoking cessation is higher 
in those subjects with airway obstruction but these 
studies have investigated the lung function values 
before the smoking cessation counselling [22–24]. 
It has been claimed that those studies are biased 
because the type of counselling provided may 
have been dependent on the lung function values 
 themselves [25]. 

 This study was undertaken to focus on the 
diagnosis of early COPD in a group of smokers 
who considered themselves as symptom-free and 
healthy with no diagnosed diseases or medica-
tions, and to assess what factors infl uenced their 
success in quitting smoking in a two-year prospec-
tive follow-up. Spirometry with bronchodilatation 
was only conducted as part of the second visit, in 
order to avoid any bias attributable to knowledge 
of the extent of obstruction on the success of 
smoking cessation.   

 Material and methods 

 The study was conducted in Northern Finland dis-
trict, where the prevalence of smokers is high, 35.6% 
[26]. Voluntary smokers who agreed to be followed 
up for their health state were recruited through a 
newspaper announcement. The inclusion criteria 
consisted of smokers who considered themselves as 
healthy but who had smoked for at least 20 pack-
years; none of the subjects had been diagnosed with 
lung or other chronic diseases, allergies, allergic dis-
eases, or were taking any prescribed medications. 
Their clinical history was gone through in detail to 
exclude a previous asthma diagnosis. Originally 584 
smokers were recruited, but 5.5% did not attend the 
follow-up visit, i.e. 15 subjects had moved away from 
the region, 13 declined to participate in the follow-up 
visit for miscellaneous reasons, and four had died 
(one pneumonia, two lung cancers, and one heart 
disease); eight subjects were not able to perform 
acceptable spirometry because they were unable to 
follow the instructions strictly. Thus 544 subjects par-
ticipated in the study, 331 men and 213 women. 

 The fi rst visit consisted of the recording of the 
standardized personal history, assessment of the 
symptoms (chronic cough, sputum production), test 
for nicotine dependence (FNDT), and individual-
ized smoking cessation counselling (30 min) by the 
technique of Motivational Interviewing [27] con-
ducted by the same experienced nurse. This was 
a non-randomized longitudinal study, i.e. counsel-
ling was forwarded to each participant for ethical 
reasons since the systematic Cochrane review has 
highlighted the benefi ts associated with individu-
alized counselling in efforts to stop smoking [28]. 
Nicotine replacement therapy and bupropion were 
offered to each participant if not contraindicated. An 
alternative drug, varenicline, was not on the market 
at the start of this study. The participants were asked 
to attend the control visit, which would take place 
two years later. During the second visit, the same 
questionnaires were repeated accompanied by more 
detailed assessment of the symptoms (St George). 
Each subject underwent fl ow-volume spirometry. 
COPD diagnosis was based both on GOLD criteria 
(FEV/FVC  � 70% after bronchodilatation) and on 
Finnish national criteria for obstruction using refer-
ence values where FEV/FVC  � 88% predicted and 
FEV1  � 80% predicted are indicative for obstruction 
[29]. Mid-expiratory fl ow (MEF50) was assessed 
from the fl ow-volume spirometry. Spirometry was 
conducted both before and after bronchodilatation 
(0.4 mg salbutamol); if a greater than 12% increase 
was observed after salbutamol, detailed history and 
peak fl ow follow-up was conducted (2 weeks) with 
sympathomimetic therapy to exclude asthma. In 
all, 25 smokers had 12% or  � 200 ml increase by 

Screening can detect many new COPD cases, 
but its effects on smoking cessation and disease 
progression are unknown. 

Signifi cant numbers of “asymptomatic”   •
smokers (n  �  544) with a  � 20-year smok-
ing history actually experienced symptoms, 
 � 10% had COPD.
One individualized counselling using the   •
technique of Motivational Interviewing com-
bined with pharmaceutical therapies achieved 
23% success in smoking cessation.
The rate of success displayed a clear asso-  •
ciation with motivation and with pharma-
cotherapy but not with the extent of airway 
obstruction.
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 bronchodilatation, 17 of them were confi rmed to 
have COPD and fi ve were healthy, one subject with 
COPD fulfi lled asthma criteria as estimated from 
the PEF recordings. Abstinence from smoking was 
verifi ed by urine cotinine analyses.  

 Statistical analyses  

 The prevalence of COPD classifi ed by lung function 
values is reported in percentage distributions. The 
association of lung functioning categories and cough 
or sputum production with pack-years and nicotine 
dependence was analysed using the Spearman cor-
relation coeffi cient. We have used box plots to illus-
trate the association between age and BMI with 
smoking cessation status. Analysis of variance was 
used to evaluate the statistical signifi cance of differ-
ences in age and BMI between smoking cessation 
groups. Since pack-years and the nicotine depen-
dence variable, FNDT, were skewed to the right, dif-
ferences were summarized using medians and 
quartiles. Mann–Whitney tests were used to evaluate 
differences in these variables. We also compared 
smoking cessation distributions by gender, cough, 
sputum, lung function categories, and attitude to ces-
sation intervention. A chi-squared test was used to 
evaluate the statistical signifi cance. McNemar’s test 
was used to evaluate the signifi cance of the change 
in the cough and sputum production between the 
baseline and the two-year control visit. SPSS for 
Windows version 16.0 (SPSS Inc.) was used for the 
analysis. 

 This study was approved by the Ethical Commit-
tee of Lapland Central Hospital with written consent 
being obtained from every subject.    

 Results 

 A total of 544 smokers formed the study population; 
60.8% were men and 39.2% women. The mean age of 
the subjects was 53.7 (SD 9.1) years, mean BMI was 
27.3 (4.1), and median smoking history was 29.0 (lower 
quartile 21.1 and upper quartile 38) pack-years. 

 Sixty (11.0%) subjects had FEV1/FVC  � 0.7 
and 83 (15.3%) subjects had FEV1  � 80% pre-
dicted. MEF50 was decreased in 19.5% of the sub-
jects. FEV1/FVC (r s   �  –0.28), FEV1% predicted 
(Spearman r s   �  –0.31), and MEF50 (r s   �  –0.23) 
displayed a signifi cant correlation with pack-years. 
These variables were not signifi cantly associated 
with nicotine dependence (FNDT). Altogether 339 
(62%) subjects reported chronic cough or sputum 
production; 186 had both sputum production and 
cough. The presence of cough and/or sputum pro-
duction did not correlate with pack-years or nicotine 
dependence. 

 A total of 127 (23.3%) subjects stopped smoking, 
93 of them during the two years’ follow-up and 34 
after reading the newspaper announcement before 
attending the fi rst visit or at the time of the baseline 
investigations. Smoking cessation was statistically 
signifi cantly associated with age and BMI (Figure 1). 
Smokers with higher BMI (p  �  0.001, analysis of 
variance) and older age (p  �  0.001, analysis of vari-
ance) were more likely to quit smoking. A positive 
attitude towards the  intervention strongly predicted 
smoking cessation (p  �  0.001), the effect with phar-
macotherapy also being very signifi cant (p  �  0.001). 
The presence of cough did not have any signifi cant 
effect on the success of smoking cessation (p  �  
0.073) (Table I). 

 There was no difference in mean (SD) age of 
starting smoking, i.e. 16.9 (3.6) years for those who 
continued smoking and 16.9 (2.9) for those who suc-
ceeded in quitting (p-value of t-test was 0.973). 

 

  Figure 1.     Distributions of age and BMI measured during the fi rst 
visit are shown with box plots according to the smoking status at 
the two-year control visit. Smokers with higher BMI (p  �  0.001, 
analysis of variance) and older age (p  �  0.001, analysis of variance) 
were more likely to have stopped smoking.   
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Pack-years and FNDT values did not signifi cantly 
differ between subjects who continued smoking com-
pared with those who stopped: median values (lower 
and upper quartiles) were 29 (20, 38) vs. 30.0 (23, 
40) (p-value of Mann–Whitney test  �  0.077) for 
pack-years and 3.0 (2, 4) vs 3.0 (2, 4) (p  �  0.280) 
for FNDT. Interestingly, those who managed to stop 
smoking had similar cough and sputum production 
(p-value of McNemar’s test  �  0.658) at the two-year 
visit compared with the baseline. Moreover, success 
in quitting was not associated with the extent of air-
way obstruction (Table II).   

 Discussion 

 This study was not powered to assess the prevalence 
of COPD in healthy smokers since it was directed 
towards a selected group of subjects. This certainly 
explains why the success in this relatively long follow-
up was high: over 90% attended the second visit and 
23% succeeded in quitting smoking. The link between 
smoking cessation and its association with obstruc-
tion examined in this study is not subject to counsel-
ling bias since the spirometric evaluation was only 
conducted on the second visit. It was observed that 
motivation, pharmacotherapy, higher BMI, and older 
age were the most signifi cant predictors for quitting 
smoking. 

 This study confi rms earlier studies that the diag-
nosis of COPD is dependent on the COPD defi nition 
in use and that COPD is under-diagnosed, especially 
among those who consider themselves as healthy and 
asymptomatic. However, the higher number of 
reduced MEF50 values and the number of symptoms 
mentioned in the detailed questionnaire are evidence 
that this group of “healthy smokers” contains a sig-
nifi cant number of subjects who are at risk of COPD 
development. This study  (two-year follow-up) is too 
short to be able to determine whether MEF50 or 
chronic cough leads to COPD. It has to be noted 
also that middle-aged smokers with normal lung 
function can have emphysema in high resolution 
computed tomography (HRCT) in as many as 43% 
of cases, indicating one additional reason for the 
under-diagnosis of COPD [30]. 

 Several studies have revealed that many (31–45%) 
cigarette smokers without a previous COPD diag-
nosis do in fact suffer from this disease [31–34], 
indicating that screening should perhaps be directed 
only at symptomatic smokers, since COPD is so 
common in this group of smokers. On the other 
hand, persistent respiratory symptoms can predict 
worse clinical outcomes even in the group with mild 
COPD [35]. Asymptomatic smokers may have 
COPD. For example, two-thirds of the COPD cases 
did not report chronic productive cough in a recent 
study conducted in the same district in Finland 

  Table I. Distribution of smoking cessation status by gender, symptoms, attitude to intervention, and use of pharmacological aids to 
quitting.  

Continued to smoke
n (%)

Quit smoking
n (%)

Quit smoking at the baseline
n (%)

All
n (%)

P-value of 
chi-square test

Gender
Men 246 (74.3) 60 (18.1) 25 (7.6) 331 (100) 0.181
Women 171 (80.3) 33 (15.5)  9 (4.2) 213 (100)

Cough 
Yes 182 (79.1) 40 (17.4)  8 (3.5) 230 (100) 0.073 1 
No 233 (74.8) 53 (16.9) 26 (8.3) 312 (100)

Sputum
Yes 230 (78.0) 51 (17.3) 14 (4.7) 295 (100) 0.2881

No 187 (75.1) 41 (16.9) 20 (8.0) 248 (100)
Pharmacological therapy 

Yes  5 (6.9) 57 (79.2) 10 (13.9)  72 (100)  � 0.001 2 
No 412 (87.6) 36 (7.6) 22 (4.8)  470 (100)

NRT 3 (5.6) 42 (77.8) 9 (16.7) 54 (100) 0.396 3 
Bupropion 2 (11.1) 15 (83.3) 1 ( 5.6) 18 (100)
Attitude to cessation

intervention
Positive 271 (73.6) 88 (23.9)  9 (2.4) 368 (100)  � 0.001 4 
Negative 146 (97.3)  3 (2.0)  1 (0.7) 150 (100)

All n (%) 417 (76.7) 93 (17.1) 34 (6.2) 544 (100)

   Notes:  1 Total number of subjects varies due to missing data for some variables;
 2 two quitters at the baseline missing;
 3 NRT  �  nicotine replacement therapy;
 4 intervention was not given to 26 cases (24 of these had stopped smoking before this study).    
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[26]. At the onset of this study all smokers consid-
ered themselves as healthy and asymptomatic, but 
when they were fi lling in the detailed questionnaire 
as many as 62% of the listed symptoms and 
over 10% of these subjects had COPD (Stage I or 
more) based on GOLD criteria. The fact that we 
could identify these cases is crucial in providing 
counselling at the individual level even though cost/
benefi t advantages at the population level remain 
controversial. 

 The present study, which involved a two-year 
follow-up, succeeded well in the smoking cessation 
of chronic smokers with one individualized counsel-
ling session combined with anti-smoking drug ther-
apies. This study involved individuals who were 
concerned about their health; moreover, those who 
succeeded in smoking cessation were more recep-
tive to the anti-smoking information (96.7%) than 
those who continued smoking (65.2%). These 
results are also in agreement with studies where 
quitting rates can improve by up to 22% if spirom-
etry is combined with education and nicotine 
replacement therapy [36]. A recent meta-analysis 
emphasized the importance of smoking cessation 
counselling in addition to pharmacotherapy in 
achieving prolonged abstinence [37] while recent 
Cochrane analysis [38] failed to detect signifi cant 
effects of behavioural interventions in unselected 
cigarette smokers. In our study, the smoking cessa-
tion counselling followed the technique of Motiva-
tional Interviewing [27]. This was combined with 
pharmacotherapy and was found to be a very effec-
tive way to achieve success in smoking cessation in 
this selected population. 

 As far as we are aware, our study is the fi rst to 
include one individualized counselling for smoking 
cessation, recommending pharmaceutical aids for 

quitting, and correlating the results from blinded 
examination of spirometry with the success in  quitting 
in subjects with obstruction. The results of this study 
differ from those of Bednarek and co-workers [22], 
who noted that smoking cessation did correlate with 
the extent of obstruction. In that particular study 
spirometry was conducted at the beginning of the 
study and no pharmaceutical aid for smoking cessa-
tion was provided. 

 COPD develops slowly and thus the cost/benefi t 
advantages of screening are diffi cult to justify. COPD 
typically includes a number of co-morbidities, which 
are further worsened by cigarette smoking. However, 
medical treatment of both COPD and its co-morbid-
ities is improving. Finding motivated smokers for 
counselling and screening of COPD by microspirom-
etry [31] or spirometry [34] can be judged by the facts 
that these methods are relatively easy, non-invasive, 
non-dangerous, and informative. This study reveals 
the importance of motivation and one effi cient indi-
vidualized counselling combined with pharmacother-
apy in smoking cessation, while cough, obstruction, 
pack-years, and nicotine dependence appear to have 
no/minor signifi cant roles in determining the success 
in smoking cessation.   

 Acknowledgements  

 The authors would like to thank Helsinki University 
Hospital and Lapland Central Hospital Funds, 
Finnish Antituberculosis Association Foundation, 
Yrjö Jahnsson Foundation.   

Declaration of interest: The authors report no 
confl icts of interest. The authors alone are respon-
sible for the content and writing of the paper.

  Table II. Smoking cessation according to COPD GOLD stages and the national Finnish criteria of obstruction and classifi cation of airway 
limitation by national MEF50 criteria.   

Continued to smoke
n (%)

Quit smoking
n (%)

Quit smoking at the 
baseline n (%) All n (%)

P-value of 
chi-square test

COPD GOLD criteria 0.134
Smokers with NLF 1 241 (73.9) 58 (17.8) 27 (8.3) 328 (100)
Stage 0 (cough and sputum) 129 (81.6) 24 (15.2)  5 (3.2) 158 (100)
Stage I 24 (88.9)  3 (11.1)  0 (0)  27 (100)
Stage II –IV 23 (69.7)  8 (24.2)  2 (6.1)  33 (100)

COPD national criteria 0.125
No 359 (77.9) 77 (16.7) 25 (5.4) 461 (100)
Yes  58 (69.9) 16 (19.3)  9 (10.6)  83 (100)

MEF50 (% of predicted) 0.758
 �  /  �  62  338 (77.2)  74 (16.)  26 (5.9)  438 (100)
35–61  61 (75.3)  13 (16.0)  7 (8.6)  81 (100)
 �  /  �  34  18 (72.0)  6 (24.0)  1 (40)  25 (100)
All n (%) 417 (76.7) 93 (17.1) 34 (6.2) 544 (100)

   Notes:  1 NLF  �  normal lung function; MEF  �  mean expiratory fl ow.    
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