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ABSTRACT

Chronic obstructive pulmonary disease (COPD) is a growing health problem, and an under-
estimated and underdiagnosed disease in primary care. The aim of this survey was to study the
feasibility of detecting undiagnosed COPD patients in the general practice population with the
aid of a telephone questionnaire. The study was held in 2 general practices in the Netherlands.
During 2 weeks, all patients registered with these 2 practices and aged between 40 and 75 years
were contacted through a call center. Persons known with a previous history or diagnosis of
COPD or asthma or comorbidity were excluded from the telephone list. The telephone interview
used the Respiratory Health Screening Questionnaire (DB Price, 2006). Based on the score on
this instrument, respondents were classified as having a low, moderate or high risk of having
COPD. Smoking behaviour and BMI were also recorded. Patients with medium and high risk for
COPD were invited for spirometry, performed by 2 experienced registered nurses. The results
of the telephone interview and spirometric findings were assessed by the attending GP, who
established the final diagnosis. The call center reached 1032 persons, 813 of whom answered
the questions. The percentage of smokers was 49.2%, with an average number of pack-years of
17.9 (SD = 17); mean BMI was 26.1. Spirometry and analysis by the GP showed that 15.7% of the
medium-risk group had previously undiagnosed COPD, versus 39.6% of the high-risk group.
The number of undiagnosed COPD patients in the general practice population is considerable.
Case finding can focus on moderate- and high-risk groups after telephone risk assessment.

INTRODUCTION

There is currently a worldwide increase in the prevalence of
COPD (1). The true prevalence of COPD in the Netherlands
is higher than that found in the official registrations of COPD
patients in general practices (2,3). About 10% of the population
above the age of 40 show symptoms compatible with COPD
(4). Only 26% of all COPD patients show clinical signs of

Keywords: COPD screening, telephone questionnaire,
spirometry, general practice.

Correspondence to:

Joseph A. M. Dirven, General Practice

Maastricht University Maastricht

Dorpsstraat 65, 3927BB Renswoude

The Netherlands.

Tel.: 31.652087672.

email:dirvenj @gmail.com

352 October 2010

the disease (5). About 25-50% of all these COPD patients are
known as such to their doctor (6). There are various reasons
why COPD patients do not visit their doctor. One reason is that
many people with COPD are unaware of their condition. Doctors
could play a pioneering role in changing this, through active case
finding. Spirometry is not very frequently performed in general
practices, and should be used more often to detect more COPD
cases (7,8). Early detection could be important to prevent further
deterioration of lung function. This is particularly important for
smokers, as the lung function in smokers decreases much faster
(9,10). There is also evidence that smoking cessation advice
based on personal risk factors (pack-years, BMI, symptoms,
lung function) is more successful than general advice (11).
There have been several initiatives to develop case-finding
programmes to detect COPD. There have been a number of
surveys, but these have shown a wide variety in approach and
outcome in different clinical settings (12—19). Studies have con-
centrated on selected groups of persons who consulted their
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general practitioner (GP), for instance through surveys in the
waiting room, or on a group of smokers. Unfortunately, the
presence or absence of clinical findings was not helpful to de-
tect airflow obstruction (13). Van Schayck proposed that sim-
ple self-administered questionnaires can be used to identify
persons for whom spirometric testing may be especially ap-
propriate (14,15). Vandervoorde found 30% undetected COPD
among waiting-room patients (16). Geijer found a prevalence of
34% of undetected COPD in male smokers (30% GOLD I and
4% GOLD 1II) (17). Stratelis showed that 27% of smokers had
COPD (18). Piperno found moderate or severe COPD in 53%
of smokers(19).

Price and colleagues developed the Respiratory Health
Screening Questionnaire as a tool to detect COPD in the general
practice population (20, 21). However, there is some contro-
versy in the literature about the value of the RHS questionnaire
in primary care populations. After external validation, Kotz et
al. found that the RHSQ was not suitable to assess the risk of
COPD in a population where only smokers are examined (22).
Development of a standardized questionnaire and scoring list
will require further study, including prospective validation of
items in different appropriate clinical settings.

Case finding in a general practice entails costs and ex-
tra workload. Previous research suggests that screening of the
whole population with questionnaires and including spirometry
is not feasible and not cost-effective (23,24). Although COPD
screening in routine general practice is not regarded as a feasi-
ble option, the cost of detecting a COPD case is relatively low
(15,25,26).

The aim of the present survey was to study the feasibility of
COPD detection among all persons aged 40 to 75 years who
were registered with 2 general practices, by applying the RHS
questionnaire through a call center. The secondary aim was to
assess the prevalence of previously unknown COPD in medium-
and high-risk groups.

The research questions were:

How many persons are found to be at risk of having COPD in
a general practice population, if every person aged 40 to
75 years who is not known to have COPD is assessed by
telephone using the RHS questionnaire?

In how many persons who are at risk according to the RHSQ
scores can the presence of COPD be confirmed? What extra
workload does this approach involve, in terms of time?

METHODS

A cross-sectional observational study was undertaken in two
general practices sharing the same building. The 2 practices are
very similar and include a total of 4,200 patients. The surgery
is located in a rural village in the center of the Netherlands.

All patients aged between 40 and 75 years were extracted
from the electronic patient files. We excluded those persons
who had already been diagnosed with asthma or COPD, those
who had serious and complicated diseases such as a history
of lung cancer, pneumoconiosis, tuberculosis, bronchiectasis or
pneumonectomy, as well as those using oxygen supplementation
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and those who were unable to visit the practice due to lack
of mobility. An experienced call center was selected, which
operated in accordance with Dutch privacy regulations. The call
center was asked to contact the eligible persons by telephone.

Unknown telephone numbers were, where possible, traced
through the national internet telephone book. Known telephone
numbers where there was no answer were called up to 3 times,
including in the evenings up to 8§ pm. No attempt was made to
contact those for whom no telephone number was available. All
persons were phoned personally. All respondents were asked to
give informed consent. They were also told that the questions
were asked on behalf of their own GP. It was explained to them
that the purpose of the survey was to detect COPD, even if
they had no complaints. They were also told that the outcome
would be used to determine whether they would need to undergo
spirometry at the surgery at a later date.

The average phone call was planned to last 6 minutes. During
the telephone call, data were directly entered in Excel. The call
center used 8 operators for the interviews. Within 2 weeks, all
eligible persons had been contacted. After data processing, an
RHS risk score was calculated for each respondent.

Only respondents at medium and high risk were then in-
vited for spirometry by the practice receptionists, who tried to
contact them by phone for a maximum of three times, on differ-
ent days, between 9 am and 5 pm. Two well-trained, qualified
asthma/COPD practice nurses performed spirometry over a pe-
riod of 4 months. Each spirometry session took 30 minutes.
Three evening spirometry sessions were offered to people who
were too busy during the daytime.

The practice nurse and the doctor evaluated all spirometries
with the accompanying questionnaires and clinical findings once
a week. The GP also used his own Electronic Medical Record
(EMD). Each new diagnosis was assessed by this GP with a
special interest in COPD.

Instruments

The telephone calls used the ‘Respiratory Health Screening’
questionnaire (RHSQ) (see Table 3). This is a short list with
ten questions relating to important determinants of COPD. The
criteria in this list are age, smoking, BMI, coughing, wheez-
ing, sputum and allergy. The answers on the Respiratory Health
Screening questionnaire were transformed into a score; there-
fore, the validated COPD case finding scorecard has been used
(21). First, 0-16.5 points was regarded as a low score, 16.5-19.5
points was a medium score and more than 19.5 points was a high
score. Only respondents with medium or high scores were con-
sidered ‘at risk’ of having COPD, and only these 2 groups were
asked to visit the surgery for spirometry. No spirometry was
carried out in the low-risk group.

Each spirometry consultation took 30 minutes, and was based
on the COPD guideline of the Dutch College of General Prac-
titioners. Spirometry was performed before and 15 minutes af-
ter bronchodilation with four puffs of salbutamol 100 mcg by
dosisaerosol. We used the Welch Allyn spirometer that was cal-
ibrated each morning. The FER index ( = Forced Expiratory
Rate) was assessed using post-bronchodilatory data. Significant
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bronchodilation was considered present when FEV post minus
FEVpre, divided by FEV;pre and multiplied by 100% was
12% or more. The diagnosis of COPD was accepted when the
FER index was lower than 70%, after reading the flow volume
curve and the time volume curve by a qualified nurse. These
results in the presence of clinical signs suggestive of COPD
were assessed by the attending doctor. The doctor also evalu-
ated whether asthma could be diagnosed.

RESULTS

Of the 1,412 patients aged 40-75 years registered with the
general practices, 1,252 were not known with a diagnosis of
COPD or asthma, or serious invalidating co-morbidity leading
to immobility. Two hundred-and-twenty persons could not be
reached by telephone, so 1,032 persons were eventually con-
tacted. Of these, 813 (= 78.8%) answered all the questions in
the questionnaire as read to them by the call center operators
(diagram 1). Reasons for non-response were “refusing to answer
questionnaires” or being unable to answer all items of the ques-
tionnaire. Some respondents refused to answer because they
did not experience any respiratory symptoms or felt healthy and
therefore felt that they could not answer the screening questions.
Some of them thought that COPD had to do with smoking, and
since they did not smoke, further questions did not make sense
to them.

The questionnaire scores identified a high-risk group (11%),
a medium-risk group (20%) and a low-risk group (69%) (di-
agram 2). Men and those aged over 60 were overrepresented
in the high- and medium-risk groups (Table 1). Forty-nine per-
cent of the entire study population were former and/or current
smokers, against 75% of the high-risk group. The smokers had
an average of 31 pack-years. The medium-risk group included
59% smokers, with an average of 23 pack-years. Allergy was
less frequent in the high- and medium-risk groups than in the
study population as a whole, while coughing and wheezing were
much more frequent than in the total study population.

Sixty-seven percent 67% of the high-risk group and 54% of
the in the medium-risk group underwent spirometry (diagram
2). Most of those who did not show up for spirometry could not
be reached via their home telephone number during the daytime.
Of those who were contacted, hardly anyone refused spirometry
in the end. Ten persons (2 in the high-risk group and 8 in the
medium-risk group) were excluded from analysis because no
valid spirometric findings could be obtained.

A diagnosis of COPD was established in 39.6% of the high-
risk group and 15.7% of the medium-risk group (diagram 2).
In both risk groups, about two thirds had GOLD-I COPD and
about one third had GOLD-II COPD. GOLD III and IV were not
detected. In the newly detected COPD group, 30,6% had COPD
and asthma. The average FEV| was 88,3% and FER 63,1%.

Even in the high-risk group, the score in terms of symptoms
and allergy was rather low (Table 1). Very few of those in whom
COPD was detected by this survey mentioned symptoms: 36%
of them had a cough, 31% had productive sputum and 44%
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had symptoms of wheezing. Eighty-nine percent of them were
current smokers. They had an average BMI of 24.6.

The results after questionnaires in this survey identified a
risk of having COPD in 31% of the study population aged 40 to
75 years. Combining both risk groups after spirometry, 25% of
the respondents were newly diagnosed with COPD. According
to these data, 4 spirometries would be needed in the total risk
group to find one COPD diagnosis.

The prevalence of COPD in the survey practices was 3.3%
(139/4200) before the screening, rising to 4.2% (37/4200 =
0.9%) after the screening. The newly detected COPD patients
comprised 21% of all COPD patients.

Impact on Resources

Time aspects and workload in this survey were assessed in a
research setting. To translate the findings to routine general prac-
tice, we assumed that the screening and measurements would be
spread out over one year (40 working weeks, or 200 days). We
also assumed that the survey would not be done by a call center,
but by the practice receptionist and practice nurse. An average
practice in the Netherlands includes 700 persons in the target
age group of 40 to 75 years. According to our findings (diagram
1), these would include (160/2) 80 persons with a previous
diagnosis of asthma or COPD and/or known relevant comorbid-
ity. Hence, 620 persons would have to be contacted, and 60%
of these would provide completed questionnaires, while 60%
would respond to a request for spirometry.

Extra time required by the receptionist for the
telephone questionnaires

Since there would be 620 persons to be contacted by phone,
and each takes about 6 minutes, the phone calls would require 62
extra receptionist hours. This corresponds to 90 minutes a week,
which means 3 additional calls a day. In this scenario, the advan-
tage is that when the receptionist makes the calls, she can iden-
tify medium or high risk using the questionnaire and make an
appointment for spirometry at the surgery within the same call.

Time required for extra spirometries by the
practice nurse

Sixty percent of the indicated population at risk were willing
to complete a symptom questionnaire, corresponding to (60% of
620) 372 completed questionnaires in an average practice. This
would identify (31%) 115 persons at risk, requiring (60% of
115) 69 spirometries. Since each spirometry consultation takes
30 minutes, the workload for 69 extra spirometries would be 35
extra practice nurse hours. Spread out over one year (40 wks)
this would imply fewer than 2 extra spirometries a week.

Extra time investment for the GP

In 25% of the above-mentioned 69 spirometries, the GP
would be involved to finalize the diagnosis of COPD; this means
17 additional new (20-minute) COPD consultations in one year,
or 6 extra GP consultation hours. Furthermore, the GP would
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2 Practices
4200 persons

age selection all persons

40-75y
1412

Total list

1252

all persons without COPD/asthma

known diagnosis 139
comorbidity 21+
160

telephone answer list
1032

incomplete/ refuse answer

researchgroup
813

Diagram 1. Flowchart.

No telephone contact
220
unknowntelnr 43
known telnr 177

have to invest time to coach the practice nurse during the screen-
ing programme. In the first 8-week period this might take 30
minutes each week, and 1 hour every 4 weeks in the remaining
8 months. The total investment would thus be 12 GP coach-
ing hours a year. After calculating this extra time workload in
costs in the average Dutch general practice, it became clear that
the process of detecting new COPD patients generates more
income.

Follow-up on newly established diagnoses

A new GP appointment was made after each spirometry con-
sultation when a new diagnosis was established. Two persons
were referred to a pulmonologist directly after the GP consulta-
tion. These 2 later proved to have lung cancer. All persons with
COPD were asked to come back for a new practice nurse consul-
tation, where seven patients failed to show up within 3 months.

COPD: Journal of Chronic Obstructive Pulmonary Disease

All smokers were asked to come back for a stop smoking inter-
vention. Six persons with newly found COPD were never smok-
ers, 10 former smokers (27%) and 21 smokers (57%). Sixteen
persons (43%) had complaints, while 7 of them did not receive
medication. In the 37 persons with newly detected COPD, 11
persons (30%) also had asthma.

Three times during the present survey, doctors and nurses
were asked to evaluate the consultations, spirometries and pa-
tient compliance. The nurses were very enthusiastic and mo-
tivated to do this extra work. No specific additional problems
were identified in this survey, compared with the everyday work
of the nurses.

DISCUSSION

This study showed that case finding results in the detection
of new, undiagnosed COPD patients in normal general practice.
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research group 813

highrisk group n=87
10,7%

spirometry n=58
66,7%

COPD n=23
39,6%

medium risk group n=164

spirometry n=89

Diagram 2. ‘Research group’ outcome after telephone questionnaire.

low riskgroup n=562
69,1%

20,2%

54,3%

COPD n=14
15,7%

The use of a telephone questionnaires call center was helpful
in assessing the risk of COPD by means of a questionnaire and
to select medium- and high-risk patients who could be invited
for a consultation at the practice surgery (including spirometry).
The strength of this study was that the personal approach, that
is, asking questions by telephone to all people aged between 40
and 75 yrs registered with a GP practice, led to a very reasonable
response rate.

The call center told every respondent that their own doctor
had asked them to do this. The personal approach resulted in
few incomplete questionnaires, although some people refused
to answer. The most probable explanation for this is that people
were being called by a person from an unknown call center
rather than by their own doctor’s practice receptionist. Another
reason was that many people told the telephone operator that
they had no symptoms. They argued that they were not the
right person to answer the questions, because they did not feel
ill and because they did not smoke. This is a difference with
surveys in a different clinical setting, like interviews in waiting
rooms, which focus on patients who visit their doctor with a
“reason for encounter”. Persons with another known disease, or
persons in the waiting room, including smokers, are probably
more motivated to respond to questionnaire surveys.

The non-response to the receptionist’s invitation for spirom-
etry was in all cases due to the inability to reach these persons by
telephone during the daytime. Many people in this age bracket
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work during the day, and of those who were reached by phone,
very few refused spirometry.

If practices performed a screening programme all by them-
selves (without using a call center), we would expect a much
higher response, as the receptionist could administer the tele-
phone questionnaires herself, persons at risk could instantly
make an appointment for spirometry, the receptionist could
spread out her efforts to contact people at risk over one year
and could also send a letter in case telephone contact fails, and
the spirometries could also be spread out over one year.

We statistically compared the characteristics within the two
risk groups between people who did undergo spirometry and
those who did not. There were no significant differences, except
for ahigher average age and more pack-years in the medium-risk
group without spirometry, which may have led to an underesti-
mation of obstruction in this group.

What would have been the consequence of this screening in
general practices for the prevalence of COPD? Based on the
findings of the second Dutch National Survey (27), the 40- to
75-year age group represents 33% (700 of 2,100 persons) of
the total population registered with the general practices in our
study. We assume that a maximum of 10% (700-70 = 630)
of the persons of this group were already known with COPD.
According to our data, 31% are at risk (195 out of 630) for
COPD. One in 4 of these persons (49 persons) will have the
diagnosis of COPD confirmed by spirometry. In an average GP
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Table 1.

Distribution in the population of risk on COPD according to questionnaire data

Indicators totaln =813 high risk n = 87 medium risk n = 163 low risk n = 563
Age 55.2sd 9.2 64.8 sd 6.3 61.2sd 7.4 51.9sd 8.0
40-49 33.3 0 6.7 46.1
50-59 30.5 11.5 21.5 36.1
60-69 27.9 55.2 54.6 16.0
70-76 8.2 33.3 171 1.8
Gender% male 48.7 48.3 55.8 46.7
Smoker current and 49.2 74.7 58.9 42.5
former
Pack-years 8.8 sd 14.9 23.1 sd 12.3sd 14.7 5.3sd 9.1
0 52.3 22.9 41.9 59.8
1-10 171 25.6 13.1 19.0
11-24 18.3 12.8 25.0 15.3
25-49 12.3 23.3 20.0 5.9

38.4
BMI 26.1sd 4.1 24.2sd 3.0 25.8sd 3.8 26.4sd 4.2
Symptoms
cough 18.3 34.5 25.8 13.7
sputum 13.8 23.0 20.9 10.3>
wheeze 15.7 425 27.0 8.3
allergy 23.4 8.0 16.6 27.7

practice, this would mean 119 (49+70) COPD patients after
screening, with 41% (49/119) of all COPD patients not previ-
ously detected.

The average prevalence of COPD in Dutch general practices
is 3% (28). According to our survey, a screening programme
would result in the prevalence in average practices rising from
3.3% (70/2100) to 5.7% (119/2100). This implies a considerable
effect of our programme in terms of increasing the percentage
of COPD cases identified, especially in the earlier stages of the
disease.

Our study was subject to some potential limitations. The
burden of effort in this survey in general practice was in the

Table 2. Indicators after spirometry and diagnosis
Indicators Total High risk Medium risk
n=149 n=58 n=91
Pulmonary function
FEVq (% pred post) 102.0sd 17.0 100.7 sd 102.7 sd
17.7 16.6
FVC (% pred post) 107.3 sd 15.8 110.1 sd 105.7 sd
12.8 17.1
FEV{/FVC (post) 74.6 sd 8.4 722sd9.3 76.2sd7.4
FER < 70 24.5 39.7 14.6
Significant 4.4sd4.8 4.1sd4.3 4.6sd5.1
bronchodilation
Diagnose
normal lung function 70.6 56.9 80.0
COPD 17.5 31.0 8.2
COPD and asthma 7.7 8.6 71
asthma 4.2 3.4 4.7
GOLD classification
GOLD | 68.2% 66.7%
GOLD Il 31.8% 33.3%
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telephone questionnaire, as many persons had to be called in a
short time. The cost of engaging a call center for a general prac-
tice setting is a large expenditure. We did not offer spirometry
to the low-risk group because of the large additional workload;
the aim of this study was to detect only patients in the high-and
medium-risk groups. The response rate for spirometry among
those identified as high- or medium-risk by the questionnaire
was rather low: this could be improved by sending those who
could not be reached by phone a letter. Patients seem to respond
more easily to phone calls by the practice receptionist than by
a call center, which may have reduced the response rate. Time
and cost restrictions did not seem to be insuperable in this sin-
gle survey. The method of contacting persons by phone in this
survey could be refined.

Patient satisfaction about the questionnaires was not as-
sessed, but after spirometry, all respondents were asked by the
practice nurse about their expectations and satisfaction.

Nearly all persons said they appreciated coming to the
practice to undergo spirometry. Patients’ opinions about their
spirometry consultation were nearly always positive. They
found it important that doctors and nurses were interested in
their health status. Patients appreciated the time that was avail-
able for support and advice in response to their questions during
the consultation with the nurse. After the spirometry, most peo-
ple said they wanted to return for further consultations. After
spirometry, all smokers were offered assistance to give up smok-
ing. Smokers with abnormal spirometry values, but also those
with normal values, asked for more support to give up smoking.
Since many of them had already tried a few times to quit, some
did not want to make a new appointment immediately.

A recommendation to other GPs would be to invest greater
efforts in detecting COPD patients in the 40—75-year-age group.
Since our survey shows many more unknown COPD patients
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Table 3. Respiratory Health Screening Questionnaire and Scorecard.
[list 1]

Items Score Pnts
1. Age group, yr

40-49 /50-59 / 60—69 / 70+ 0/4/8/10
2. Smoking intensity, pack-yr

0-14 15-24 25-49 50+ 0/2/3/7
3. Body mass index, kg/m?

<25,4 /25,4 -29,7/>29,7 5/1/0
4. Does the weather affect your cough

Yes / No /| don’t cough 3/0/0
5. Do you have phlegmone (sputum)

without a cold Yes / No 3/0
6. Do you have phlegmone in the
morning

Yes / No 0/3
7. Do you wheeze (frequency)

Never / Sometime 0/4
8. Have or had any allergies

Yes / No 0/3

can be detected, the approach should be refeatured in other
practices. Table 2 [Dummy citation] Table 3[List 1]

CONCLUSION

The personal approach of using a telephone questionnaire to
detect new COPD cases leads to a high response. The number of
undiagnosed COPD patients in the general practice population
is considerable. Time aspects do not appear to be an obstacle
for starting a practice-led COPD case-finding project in the
Netherlands. More research in GP practices should be done
to detect regional differences, to assess cost-effectiveness and
to focus on an approach involving only the GP’s office itself,
without external agencies like call centers.
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