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Chronic obstructive pulmonary disease (COPD) and
asthma are diseases that impose a large burden on the
wellbeing of patients and on society as a whole. Several
studies have indicated that the known prevalence and con-
sequently the burden of these diseases, is increasing [1–5].
A major problem in COPD management is caused by the
large proportion of cases believed to be undetected [1, 6,
7]. Consequently these patients do not receive medical
treatment and the disease will often be in an advanced stage
in newly diagnosed patients. Early detection of COPD
might therefore be beneficial, but is currently hampered
by a lack of diagnostic means in general practice. A reluc-
tance of patients to seek medical attention for respiratory
symptoms might be another important factor in under-
diagnosis.

COPD is known to affect physical, emotional and soc-
ial functioning. This aspect is currently receiving grow-
ing attention as can be shown by the number of studies
incorporating health-related quality-of-life (HRQoL) ass-
essments. In the past decades, disease-specific HRQoL

instruments, specifically aimed at COPD, asthma or both
have been developed [8–14]. The validity and psycho-
metric characteristics of these instruments have been test-
ed formally. The instruments have proven sensitivity to
changes in health and are capable of discrimination within
groups of patients.

The present study examined the relationship between
the disease-specific quality of life of patients and their
seeking medical help for respiratory symptoms. The pres-
ence or absence of impairments in the quality of everyday
life might explain why some individuals consult their gen-
eral practitioner (GP) for respiratory symptoms whereas
others do not. Since underpresentation is believed to play
a significant role in underdiagnosis of COPD in general
practice, it is important to understand what induces sub-
jects to seek medical attention. A second question raised
in this study concerns the level of impairment in quality of
life in undetected subjects with objective signs of COPD,
compared to subjects with respiratory symptoms but with-
out airflow limitations.
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ABSTRACT: In general practice, diagnosis of chronic obstructive pulmonary disease
(COPD) is hampered by underpresentation. A substantial proportion of subjects
experiencing respiratory complaints do not consult their general practitioner (GP). In
this study, the relationship between disease-specific quality of life and presentation of
respiratory symptoms to a GP is investigated.

A random sample from the general population (undiagnosed subjects) was
screened for symptoms and objective signs of COPD (n=1,155). The lung function of
subjects with symptoms of COPD was monitored for 6 months. During this period, 48
new COPD patients with a persistently reduced lung function (forced expiratory vol-
ume in one second (FEV1) less than or equal to the predicted value minus 2 SD) were
detected. A disease-specific quality-of-life questionnaire (chronic respiratory question-
naire (CRQ)) was administered and clinical and GP consultation data were collected.

Multivariate analysis showed that quality-of-life impairments due to dyspnoea and
fatigue and variability in lung function (bronchial hyperresponsiveness, reversibility
and peak expiratory flow rate variability) were related to medical consultation. Only
31% of the newly detected patients reported that they had ever visited their GP for
respiratory complaints. A similarly low percentage was found in the rest of the sam-
ple (26%).

It is concluded that the mere presence of respiratory symptoms or a (gradually)
reduced lung function is insufficient reason for patients to seek medical help. Subjects
are more likely to consult their general practitioner once their quality of everyday life
is affected or they experience variability in lung function.
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The study took place in 10 general practices, located in
the eastern part of the Netherlands. Sampled subjects were
representative of the open adult population. Patients with
established COPD or asthma who were receiving appro-
priate treatment were excluded from the study to ensure
that only undetected cases were included. This study is
part of the experimental Detection, Intervention and Mon-
itoring of COPD and Asthma (DIMCA)- programme in
which the (cost-) effectiveness of active detection and early
treatment of COPD and asthma is currently being invest-
igated.

Materials and methods

Patient selection

A total of 1,988 undiagnosed and untreated subjects
(with respect to COPD and asthma) were randomly sam-
pled (1:10 sample) from the register of 10 general prac-
tices. Subjects were aged 25–70 yrs. Since approximately
98% of all Dutch inhabitants are registered at a general
practice, this random sample can be regarded as represen-
tative of the general population. Sampled subjects with
congestive heart failure or lung diseases other than COPD
or asthma, a serious morbidity with a reduced life expec-
tancy of less than 4 yrs, a severe physical or mental han-
dicap or corticosteroid dependency were excluded from
further research (n=239). The remainder of the sample
was consequently invited to participate in a two-phase
detection programme, after informed consent. This pro-
gramme consisted of a single screening (first phase) and a
conditional monitoring (second phase). One thousand one
hundred and fifty five subjects agreed to participate in the
screening. Nonparticipants did not differ statistically from
participants with respect to demographic characteristics,
forced expiratory volume in one second (FEV1) as per-
centage of the predicted value, and pack-years. Screening
consisted of lung function measurements (FEV1, vital
capacity (VC) and reversibility after administering 800 µg
salbutamol) and a symptom checklist, based on a modified
Dutch version of the Medical Research Council (MRC)
respiratory questionnaire [15]. A more detailed descrip-
tion of this screening has been described elsewhere [1].
Subjects were assigned a positive screening result if
they complied with one the following: 1) severe COPD- or
asthma-related symptoms; 2) bronchial obstruction de-
fined as FEV1/VC ð predicted minus 1.64 SD; or FEV1
reversibility Š15% pred, 15 min after administering 800
µg salbutamol. Additionally, subjects were considered pos-
itive if they met at least two out of the following three
criteria: 1) FEV1/VC ð predicted minus 1 SD; 2) FEV1
reversibility Š10% pred, 15 min after administering 800
µg salbutamol; or 3) mild COPD- or asthma-related symp-
toms.

Subjects with a positive screening result were invited to
take part in the second phase of the detection programme.
The monitoring consisted of periodic assessments (i.e.
every 3 months) of lung function, reversibility, bronchial
hyperresponsiveness (BHR), symptoms, quality of life
and all relevant medical costs. During the first 6 months of
monitoring, a group of subjects with previously undetec-
ted COPD was distinguished. Based on four individual
FEV1 assessments 3 months apart (screening and three
monitoring assessments), a subject was labelled "Unde-

tected COPD" when: at least two out of four FEV1 meas-
urements were less than or equal to the predicted value
minus 2 SD during the first 6 months of the monitoring
phase. None of the other subjects in the monitoring phase
met this criterion and were consequently labelled "Symp-
toms of COPD/asthma".

Consultation at the general practice

All subjects who entered the monitoring phase were
asked if they had ever consulted their GP for respiratory
symptoms prior to screening. Respiratory symptoms were
specified as (productive) cough, wheeze or shortness of
breath. The validity of the answers was confirmed through
an audit of patient records. For this purpose, two samples
were drawn. In the first sample (n=133) the medical
records were audited with a time frame of 5 yrs. In a
smaller second sample (n=10) the time frame covered the
whole medical history, i.e. from birth to the moment of
screening.

Quality of life

Subjects completed an interviewer-administered, Dutch
version of the Chronic Respiratory Questionnaire (CRQ)
[8]. Five lung function technicians were thoroughly train-
ed for this purpose. The CRQ consisted of 20 items, relat-
ing to four domains: Dyspnoea (five items), Emotional
function (seven), Fatigue (four) and Mastery (four). Items
were scored on a 7 point Likert scale and domain scores
were calculated as the arithmetic mean of the valid items
per domain. A response of 1 indicated maximal impair-
ment, whereas 7 indicated no impairment. The dyspnoea
domain is individualized: each subject was asked to recall
activities in which she/he felt impaired or which had
caused dyspnoea during the last 2 weeks. After selection
of relevant activities, the level of dyspnoea associated with
these self-selected activities was indicated on the 7 point
scale. The instrument has proven validity, reprodu-cibility
and responsiveness in patients with a wide range of dis-
ease severity. The internal consistency (Cronbach's alpha)
of the CRQ was tested.

Symptom score

Current symptoms were recorded by patients on a diary
card during the first 21 days of the monitoring phase.
Patients recorded the following symptoms: cough, short-
ness of breath, wheezing and productive cough. Each
symptom was graded in the following manner: 0 if there
were no complaints; 1 if there were occasional mild com-
plaints (a few hours per day/night); 2 if there were often
moderate complaints (at least half of the day/night); and 3
if there were continuous severe complaints (all day long).
A 3 week total average was calculated: as a result, the
symptom score could range from 0 to a maximum of 12.

Lung function

The FEV1, peak expiratory flow rate (PEFR), VC and
forced vital capacity (FVC) were measured at the Pulmo-
nary Function Laboratory of the University Lung Clinic
"Dekkerswald" with a Microspiro HI-298, (Chest Corpo-
ration, Japan [16]) at the start of the monitoring phase.
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Assessment and calculation of predicted values were in
accordance with European Respiratory Society (ERS)
guidelines [17]. Reversibility was defined as the change in
FEV1, 15 min after inhalation of 800 µg salbutamol rela-
tive to the predicted value (expressed as a percentage).
BHR was assessed by means of a histamine challenge test
(in accordance with COCKCROFT et al. [18]). The provocative
concentration was estimated by linear interpolation on a
logarithm to base 2 (log2) dose-response curve: the values
were consequently log2 transformed. Diurnal peak flow
variability was based on recordings from a diary card dur-
ing the first 3 weeks of the monitoring phase.

Statistical analysis

The relationship between quality of life and clinical
characteristics on the one hand, and medical consultation
on the other, was analysed in two ways. Retrospective and
prospective logistic regression analyses were performed,
the latter to confirm the relationships found in the former
analysis. In the retrospective analysis, ever having con-
sulted the GP entered the equation as a dependent varia-
ble. Cases where there was inconsistency between the
answers given and the results from the audit of the medi-
cal records were omitted from analysis. The separate
domains of quality of life and clinical characteristics were
entered in a step-wise procedure (likelihood ratio) as inde-
pendent variables. In the prospective analysis, all subjects
who had not consulted their GP prior to screening were
included. Data on the consultation due to respiratory
symptoms (post-screening) were gathered prospectively
during a maximum of 4 yrs. Having or not having con-
sulted the GP during this follow-up entered the equation
as a dependent variable. The logistic regression procedure,
as described above, was repeated. Differences in patient
characteristics were tested by means of Student's t-tests
after testing for normality. Nominal variables were tested
by Chi-squared tests. Variables with non-normal distribu-
tions were tested using nonparametric tests (Mann-Whit-
ney). Since the scores on the separate domains of the CRQ
could be expected to be related, a multiple analysis of var-
iance (MANOVA) procedure, entering all four domain
scores (i.e. the HRQoL) as dependent variables was per-
formed. In addition, the results of univariate tests are dis-
played to allow for interpretation of the differences found.
For statistical analysis, the personal computer (PC) ver-
sion of the Statistical Products and Service Solutions
(SPSS; Chicago, USA) statistical package for Windows
(version 6.1) was used.

Results

Quality of life and medical consultation

In the first phase of the detection programme (screen-
ing), 604 subjects with a positive result were identified
(52% of the total sample). Sixty six per cent (n=384) ag-
reed to participate in the second phase, the monitoring.
Eighty eight per cent (n=339) were given a positive
screening result due to compliance with criterion 1 (severe
symptoms), the remaining 12% (n=45) complied with the

other three criteria or a combination of them. A total of 99
subjects out of the 384 recalled ever having visited their
GP for respiratory symptoms prior to screening. Confir-
mation of this recall in a large sample (n=133) revealed
that the answers of 17 subjects were inconsistent. All 17
subjects initially answered negatively. In a second sample
(n=10) the time frame was extended to lifetime: no incon-
sistencies between recall and registered visits were found.
Subjects who did and did not consult the GP were differ-
ent with respect to several patient characteristics (table 1).
Subjects who consulted their GP for respiratory symp-
toms had a lower FEV1 % pred compared to those who did
not. A higher degree of reversibility, BHR, diurnal PEFR
variability and a higher symptom score were found in those
who consulted their GP.

All participants completed the CRQ. The internal con-
sistency of the separate domains ranged 0.75–0.87. The
multivariate procedure revealed that quality of life was
significantly lower in those who consulted their GP prior
to screening (Hotelling's T2 0.807, p<0.001). In the four
separate domains of quality of life, the scores were lower in
subjects who consulted the GP and these differences were
statistically significant when tested univariately (table 2).
In the domains of dyspnoea and fatigue, the mean differ-
ences found exceeded the 0.5 threshold. This indicated that
the differences in quality of life between those who did and

Table 1.  –  Clinical characteristics of the subjects who
consulted or did not consult their general practitioner (GP)
for respiratory symptoms

Variable Did consult 
GP

Did not
consult GP p-value

Subjects  n
Age  yrs
Gender  % females
Pack-years
FEV1 mL

% pred
Reversibility  %*
PEF  L·s-1

FVC  mL
Log2  PC20
Diurnal PEF variability  %
Symptom score

99
41 (11)
56
9.4 (9.8)
3055 (747)
89.7 (14.5)
5.1 (5.1)
7.02 (1.65)
4081 (1055)
1.69 (3.1)
5.9 (3.4)
1.00 (1.18)

267
43 (12)
57
8.8 (11.4)
3157 (786)
94.9 (15.7)
2.9 (3.6)
7.36 (2.01)
4103 (1031)
3.44 (2.3)
4.7 (3.2)
0.66 (1.11)

0.170
0.814
0.698
0.263
0.005
0.001
0.142
0.855
0.001
0.003
0.011

Values are presented as mean, and SD in parenthesis. FEV1:
forced expiratory volume in one second; % pred: percentage of
predicted value; PEF: peak expiratory flow; FVC: forced vital
capacity; Log2: logarithm to base 2; PC20: provocative concen-
tration of histamine causing a 20% fall in FEV1. *: the change in
FEV1 15 min after inhalation of 800 µg salbutamol.

Table 2.  –  Differences in quality of life between subjects
who consulted or did not consult their general practitioner
(GP) for respiratory complaints: results from univariate
analysis

CRQ 
variable

Mean
difference

Did 
consult

GP (n=99)

Did not 
consult

GP (n=267)
F-value p-value

Dyspnoea
Emotions
Fatigue
Mastery

0.65*
0.31
0.56*
0.25

5.89
5.25
4.97
6.48

6.54
5.56
5.53
6.73

20.78
6.56

14.49
9.67

<0.001
0.011

<0.001
0.002

*: clinically relevant difference. CRQ: chronic respiratory ques-
tionnaire.
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those who did not consult their GP were not only statisti-
cally significant, but also clinically relevant [19].

Quality of life and clinical characteristics were entered
in a logistic regression procedure to establish retrospec-
tively which variables were associated with medical con-
sultation. BHR and reversibility were significantly related
to seeking medical help at the general practice (table 3).
Apart from these two clinical characteristics, two domains
of the CRQ also entered the equation, namely the domains
of Dyspnoea and Fatigue. The Mastery and Emotions
domains, PEFR variability, symptoms and FEV1 % pred,
which appeared to be statistically different in the univari-
ate comparisons, were not significantly associated with
consultation after correction for covariance.

To a large extent, this result was confirmed in a pro-
spective analysis. The reason for consultation of the
267 subjects who never consulted the GP for respiratory
symptoms prior to screening, was registered for an aver-
age period of 3.07 yrs. During this follow-up, 56 sub-
jects consulted their GP due to respiratory symptoms for
the first time. The results are displayed in table 4. Diur-
nal PEFR variability and the Fatigue domain entered
the equation  and were thus significantly related  to medical
consultation. Diurnal PEFR variability appeared to be sig-
nificantly correlated with both BHR (r2 = -0.25, p<0.001)
and reversibility (r2 =0.16, p=0.002). This correlation
explained that the partial correlation between consultation
and diurnal PEFR variability after inclusion of BHR and

reversibility in the regression equation (retrospective analy-
sis) was reduced to zero (and vice versa in the prospective
analysis). In fact, if diurnal PEFR variability was omitted
from the prospective analysis, BHR entered the equation
with a similarly high level of significance.

Quality of life in undetected COPD

After a 6 month monitoring period, 48 subjects met the
criteria for undetected COPD. The FEV1 in these subjects
was persistently reduced (ðpredicted value - 2SD) at the
four separate assessments. This persistency is confirmed
by the intraclass correlation for the repeated measures of
FEV1, which ranged between 0.71 (first and fourth ass-
essment) and 0.84 (first and second; all correlations p<
0.001). The patient characteristics of this subgroup dif-
fered significantly from the remainder of the sample, who
were labelled "Symptoms of COPD/asthma" (FEV1 69.2
versus 96.7 % pred; smoking history 14.4 versus 8.2
pack-years ; PEFR variability 7.3 versus 4.7; symptom score
1.11 versus 0.71; p<0.004 in all comparisons). Since
undetected COPD was solely defined in terms of a persist-
ently reduced lung function, a large difference in FEV1,
expressed as a percentage of the predicted value, was found.
Despite this large difference in FEV1, the proportion of
subjects that consulted their GP was similarly small in
both groups (31 and 26%, respectively). This confirmed

Table 3.  –  The relationship between disease-specific quality of life and clinical characteristics and ever having consulted
their general practitioner: results from the retrospective analysis

Variable B Score SEM p-value r OR
Variables in the equation
Log2 PC20
Reversibility
CRQ: Dyspnoea
CRQ: Fatigue
Constant

0.1680
-0.1027
0.2925
0.2496

-2.2304

-
-
-
-
-

0.0485
0.0321
0.1003
0.1070
0.7438

0.0005
0.0014
0.0036
0.0197
0.0027

0.1557
-0.1412
0.1254
0.0912

1.1829
0.9024
1.3398
1.2835

Variables not in the equation
Diurnal PEFR variability
CRQ: Mastery
Symptoms
CRQ: Emotions
FEV1  % pred

-
-
-
-
-

0.3717
0.1180
0.0735
0.0719
0.0040

-
-
-
-
-

0.54
0.73
0.79
0.79
0.95

0
0
0
0
0

B: regression coefficient; r: correlation coefficient; OR: odds ratio; Log2: logarithm to base 2; PC20: provocative concentration of his-
tamine causing a 20% fall in FEV1; CRQ: chronic respiratory questionnaire; PEFR: peak expiratory flow rate; FEV1: forced expiratory
volume in one second; % pred: percentage of predicted value.

-
-
-
-
-

Table 4.  –  The relationship between disease-specific quality of life and clinical characteristics and having consulted the
general practitioner during follow-up: results from the prospective analysis

Variable B Score SEM p-value r OR
Variables in the equation
Diurnal PEFR variability
CRQ: Fatigue
Constant

-0.1960
0.2853

-2.2304

-
-
-

0.0474
0.1161
0.7438

<0.0001
0.0140
0.0027

0.2273
-0.1175

0.8220
1.3301

Variables not in the equation
Symptoms
FEV1  % pred
Log2  PC20
CRQ: Dyspnoea
CRQ: Mastery
Reversibility
CRQ: Emotions

-
-
-
-
-
-
-

1.8628
1.7437
0.7707
0.6908
0.5134
0.4442
0.0173

-
-
-
-
-
-
-

0.17
0.19
0.38
0.41
0.47
0.51
0.90

0
0
0
0
0
0
0

For definitions see legend to table 3.

-
-
-
-
-
-
-
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the above results, that an objectively reduced lung func-
tion in itself is not associated with consultation at the gen-
eral practice.

Subjects with undetected COPD displayed a signific-
antly lower quality of life compared to subjects with symp-
toms of COPD/asthma (Hotelling's T2 0.0459, p=0.02). Uni-
variate tests showed that quality of life was impaired in
the domains of Dyspnoea, Fatigue and Mastery (table 5).
The impairment in the Fatigue domain appeared to be
clinically relevant. This indicated that there might be
room for improvement provided that adequate therapy was
initiated in these subjects. Within the group of undetected
COPD patients, quality of life was lower in those who con-
sulted the GP: this difference was statistically significant
in the Dyspnoea domain. Statistical significance could not
be demonstrated in the other domains due to the small
sample size.

Discussion

Disease-specific quality of life was significantly related
to consultation at the general practice: subjects who con-
sulted their GP experienced impairments in the Dyspnoea
and Fatigue domains of the CRQ. Consultation was also
associated with the level of BHR, reversibility and diurnal
PEFR variability. This study confirmed the current belief
that underdiagnosis of COPD in general practice is partly
due to underpresentation of subjects with respiratory symp-
toms. Seventy three per cent of all subjects with symp-
toms or objective signs of COPD or asthma recalled never
having visited their GP for respiratory complaints. Al-
though patient recall is believed to be poor in general, in
this sample the correspondence between answers given
and registered consultation appeared to be fairly consis-
tent. Only 17 out of 133 cases could positively be iden-
tified as misclassifications (13%).

In the determination of factors associated with seeking
medical attention, two separate analyses were performed.
The first retrospective analysis identified BHR and rever-
sibility as clinical characteristics, significantly associated
with consultation. Increased BHR and reversibility in
patients is often accompanied by an increased level of
PEFR variability: this cluster of parameters is generally
believed to be indicative of asthma. Indeed, a correlation
matrix revealed highly significant levels of correlation
between the three parameters. Due to this bivariate corre-
lation, the partial correlation between consultation and
diurnal PEFR variability could be expected to be (close to)
zero once BHR and reversibility were selected in a multi-
variate model. A prospective analysis was performed to

confirm this result. Diurnal PEFR variability was the sole
clinical parameter that was significantly related to seeking
medical help. As a consequence of the bivariate correla-
tion, BHR and reversibility displayed a partial correlation
of zero in the prospective analysis. Omission of the diur-
nal PEFR variability in the prospective analysis resulted in
a re-entry of BHR in the model.

Both analyses identified the Fatigue domain of the CRQ
as a significant factor in consultation. In the former analy-
sis, the dyspnoea domain also exceeded the 0.05 thresh-
old. This was probably due to the larger sample size and
larger time frame resulting in increased power to detect
differences. Apparently, deterioration of the quality of
everyday life was better able to discriminate between
those who did and did not (and who will and will not) con-
sult their GP than symptoms and FEV1 % pred.

Subjects with objective signs of COPD who had not
been diagnosed prior to screening were detected during
the monitoring phase. Despite the obvious spirometric dif-
ferences between this subgroup and the rest of the pat-
ients, a similarly small proportion had previously visited
the GP. Apparently, a persistently low lung function was
not accompanied by a higher proportion of subjects seek-
ing medical help. This was in line with the results des-
cribed above: the level of FEV1 was not associated with
consultation. Quality of life was impaired in undetected
cases, but the level of impairment was related to ever hav-
ing consulted the GP. In this respect, the group with un-
detected COPD (i.e. with evidence of airflow limitation)
displayed similar results compared to the group who just
had symptoms of COPD/asthma.

The group of subjects complying with the criterion of a
persistently low lung function were labelled "Undetected
COPD". However, based on this criterion alone, a confi-
dent diagnosis could not have been made. Although the
undetected COPD group had a significantly and persist-
ently reduced FEV1, were slightly older and reported more
pack-years of smoking, other parameters could challenge
a formal diagnosis of COPD. For instance, the average age
in this group was 44 yrs and the geometric mean of the
histamine challenge test was 2.4 mg·mL-1, which makes a
confident diagnosis of COPD doubtful. In most instances,
however, the subjects with undetected COPD displayed
reduced lung function on all four occasions (screening and
three assessments during the 6 months of monitoring) dur-
ing the detection programme. This persistency was con-
sidered most typical in this group and it was decided that
undetected COPD best described their condition.

During the development of the detection programme, a
great deal of consideration was given to the determination
of the screening criteria. Relatively mild criteria were
deliberately chosen, in order to be certain that all subjects
with possible obstructive airways disease were assigned a
positive result. This is reflected in the fact that over 50%
of the open undiagnosed population was given a positive
screening result. The aim of the subsequent monitor-
ing phase was to identify subjects who had already devel-
oped COPD according to objective criteria but who were
undiagnosed as such. Forty eight out of 384 subjects com-
plied with these objective criteria. There was no evidence
that recruitment or selection bias was present during the
course of the detection programme. This would imply that
approximately one out of every 14 adults in the eastern
part of the Netherlands has a significantly and persistently

Table 5.  –  Differences in disease-specific quality of life:
results from univariate analyses

CRQ 
variable

Mean
difference

Undetected
COPD 
(n=99)

Symptoms 
of COPD/

asthma 
(n=336)

F p-value

Dyspnoea
Emotions
Fatigue
Mastery

0.43
0.10
0.52*
0.33

5.97
5.37
4.90
6.35

6.40
5.46
5.42
6.68

5.05
0.35
7.02
8.89

0.025
0.551
0.008
0.003

*: clinically relevant difference. CRQ: chronic respiratory ques-
tionnaire; COPD: chronic obstructive pulmonary disease.
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reduced lung function. The majority of these cases did not
consult their GP for respiratory complaints.

In the present study, only subjects with a positive
screening result were entered into the second phase of the
programme. A sample of 77 subjects with a negative screen-
ing result was monitored in a similar fashion to confirm
that the screening was successful in distinguishing possi-
ble airways disease. During the 6 months of follow-up,
none of the 77 subjects in the sample with a negative
screening result complied with the criterion of a persist-
ently low lung function. In this respect, the predictive
value of a negative screening result was 100% .

The CRQ was developed for and validated in patients
with chronic airways disease. In this study the CRQ was
applied in undiagnosed subjects. A proportion of these
subjects had objective signs of as yet undetected COPD,
the rest of the subjects merely had symptoms without air-
flow limitation. Application of the CRQ in this population
might be inappropriate: the questionnaire might render
unreliable results due to the absence of a formal diagnosis.
However, the results revealed that the application of the
CRQ had face validity in this population. The disease-spe-
cific quality of life was significantly impaired in subjects
who could be expected to experience impairments: the
undetected COPD group. Moreover, the domains of the
CRQ questionnaire correlated very well with the scores
on the Dartmouth COOP Functional Health Assessment
Charts/World Organization of National Colleges, Acade-
mies and Academic Associations of General Practitioners/
Family Physicians (COOP WONCA) charts, a generic
functional status instrument [20]. The data revealed that
Crohnbach's alpha of the separate domains yielded fair to
good results [21]. In short, this evidence did not support
the proposition of inappropriate use of the CRQ.

In conclusion, consultation for respiratory symptoms
was associated with quality-of-life impairments and in-
creased levels of bronchial hyperresponsiveness, rever-
sibility and diurnal peak expiratory flow rate variability
in a random sample of the general population. A per-
sistently low lung function, typical of chronic obstructive
pulmonary disease, was not associated with medical con-
sultation. Remarkably, the proportion of subjects with
undetected chronic obstructive pulmonary disease who con-
sulted their general practitioner was just as small as that
of a group merely experiencing respiratory symptoms. It
seemed that the decision to seek medical help was not
prompted by symptoms or the level of the lung function,
but by restriction in every day (social) activities and var-
iability in the (normal) lung function. The greater part of
subjects with respiratory symptoms and, furthermore, the
greater part of subjects with undetected chronic obstruc-
tive pulmonary disease, did not present their symptoms to
the general practitioner. Consequently a substantial reduc-
tion in underdiagnosis might only be achieved by means
of an active detection programme.
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