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Abstract

Background: Chronic obstructive pulmonary disease (COPD) is underdiagnosed in general practice. Our aim was to implement a
population-based approach for the early detection of COPD and to assess its impact on primary care workload and costs, and the
influence of socioeconomic status (SES).

Methods: An observational study with mixed methods was performed in 10 Dutch general practices of either low or moderate to high
SES. The Respiratory Health Screening Questionnaire was posted during a three-month period to all persons aged 45, 55, and 65 years
(one age group per month). The practices calculated the risk, and patients at high risk of COPD were invited for spirometry at the practice.
The general practitioner used the spirometric results and a consultation to establish a clinical diagnosis. Qualitative and quantitative data
on workload, cost, and barriers were evaluated.  

Results: Ten practices returned 293 (35.3%) COPD risk tests for the three age groups. Participants from low SES practices responded
better than those from moderate to high SES practices (40.8% vs. 30.5%). In practices with low SES 17.9% of the tests indicated high
risk compared with 16.1% in practices with moderate to high SES. Nine patients (23%) were newly diagnosed with COPD. The healthcare
providers’ extra workload averaged 18.5 hours during the three months for one standard practice. The average cost of this survey
programme (three age groups in three months) was €520 for low SES practices and €398 for moderate to high SES practices. All
healthcare providers affirmed that the extra workload in this survey model is acceptable and feasible when finances are compensated.  

Conclusions: Early detection of COPD is feasible in daily life primary care. In moderate to high SES practices the costs of detecting COPD
were less than in low SES practices.   
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Introduction 
Chronic obstructive pulmonary disease (COPD) is a progressive
disease which usually begins many years before it is diagnosed.
Many patients with COPD remain undiagnosed and are potentially
unknown to healthcare providers.1 Previous epidemiological studies
in Europe have shown that COPD affects 9% of the adult
population, of whom most are smokers.2,3 The prevalence of COPD

in Dutch general practices is 2%. In many western countries a
further 2% of COPD cases remain undiagnosed.4

The reasons for underdiagnosis of COPD have mainly been
reported as underuse of spirometry by doctors and the lack of
awareness by patients of signs, symptoms, and risk factors. This is
especially important in the early stages of the disease as early COPD
may already impair daily activities and reduce the quality of life.5
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Early detection is relevant and may lead to people being able to
perceive their symptoms. Besides symptoms, people with
undetected COPD have many lifestyle problems including smoking
and lack of daily physical activity. Smoking is the most preventable
cause of premature death,6 and smoking cessation is a very cost-
effective measure.7 In COPD it can have a positive effect on the
impact and progression of the disease.8 The health benefits and
long-term effects of reduced tobacco consumption are well
documented.9,10

Many people with smoking-related illnesses visit general
practices every year.11 As many as 80% of smokers visit their general
practitioner (GP) once or more annually.12 Thus, general practices
offer a good opportunity for smoking cessation interventions.13

Low socioeconomic status (SES) is an important risk factor for
COPD, and it is not well known how low SES groups cope with their
lifestyle. In people with low SES there is a higher prevalence of
COPD,14 whether or not they smoke.15 Low SES correlates
significantly with lower lung function, even after adjustment for
smoking status, occupational exposures, and race or ethnic origin.16

People with low SES participate less in online mass interventions,
and those with a low educational level use the internet less
frequently, as do addicted young smokers.17 If low SES groups are
recruited, they refrain from follow-up actions more often than
moderate to high SES groups.18 We know that there are many
smokers among undiagnosed COPD patients, especially in low SES
groups. When the target group consists mainly of smokers with low
SES, the most suitable and effective gateway for recruiting
respondents is probably through general practice.19

The process of early detection of COPD in general practice is
complex and requires a structured method of identifying patients
with risk factors and symptoms of COPD in a stepwise manner. 

Mounting evidence suggests that early detection, adequate
diagnosis, and maintenance treatment of COPD – along with
smoking cessation and an increase in daily physical activity – may
help to provide symptom control, lessen disease progression, and
lead to better long-term outcomes for COPD.20 There have been
several initiatives to develop COPD case-finding programmes in
specific risk groups and in different clinical settings.21-25 Stepwise
early detection programmes with a population-based approach
seem to be feasible in an experimental research setting.26-28

An evidence base for an early detection programme of COPD as
such is not enough to introduce this programme successfully into
clinical practice. In general, there is a gap between the introduction
of a guideline and its effective use. Lugtenberg et al. found that,
besides lack of evidence, organisational constraints, lack of
knowledge by the user, and lack of clarity of the guideline itself are
also important barriers for using the guideline.29 It is therefore
important to study and solve potential barriers for implementation
before introducing a new nationwide guideline. 

The aim of the present study was to evaluate the feasibility of
implementing an early detection programme for COPD. Research
questions were:
1. Are there barriers related to organisational factors such as

workload and financial constraints?

2. Are there barriers related to user characteristics such as attitude
or knowledge? 

3. Are there barriers related to patient characteristics such as the
dominant SES signature of the practice? 

Methods 
Setting and design  
An early detection programme for COPD was implemented in 10
general practices in two cities in the south of the Netherlands in
May, June and July 2012. The practices were stratified into two
classes (low SES and moderate to high SES) based on postal codes
according to the Dutch Health Authority public register.30 

The implementation of the programme was studied in an
observational study with a mixed methods design including both
quantitative and qualitative methods.  
Population   
Candidates for the early detection programme were all people aged
40–70 years, excluding those already diagnosed with asthma or
COPD or with other serious lung diseases such as lung cancer,
pneumoconiosis, tuberculosis, bronchiectasis, and pneumonectomy.
People using oxygen supplementation and those with impaired
mobility were also excluded.

Five low SES practices and five moderate to high SES practices
were randomly chosen from the public list of the Dutch Health
Authority30 and recruited. Prerequisites for participation were: (a) no
involvement in another COPD early detection or case finding
procedure in the last five years; (b) obligatory participation in the
study of the GP, practice assistant (PA), and practice nurse (PN); and
(c) available and recent electronic medical records (EMRs).
Intervention   
The script of the early detection programme has been described in the
COPD Prevention Consultation (CPC) model by the Dutch College of
General Practitioners31 and consists of four stages (Figure 1).   

The first stage is to send out the Respiratory Health Screening
Questionnaire (RHSQ), a validated questionnaire for screening
patients at risk of COPD.32,33 It contains 10 simple questions about
age, smoking history, body weight, height, and respiratory
complaints (Table 1). The risk of COPD is determined by adding the
points of individual items of the RHSQ score card: low risk (<16.5
points), medium risk (16.5–19.5 points), or high risk (>19.5 points).
There are two versions of the RHSQ. One version is meant for public
use and includes the score card for self-calculation and was applied
by the Dutch Lung Foundation in a mass media campaign
(www.longfonds.nl/ontdek-copd-op-tijd). The other version is
meant for use by family practices and does not include the score
card. The PA sends the RHQS to eligible people and calculates the
risk scores after return of the RHQS. The latter was used in this
implementation study. 

The second stage is capturing and analysing the RHSQ data in a
Digital Risk Test (DRT) tool. People with a high-risk score are invited
for spirometry. Other people only receive a letter with general
lifestyle advice and a reference to the public website of the Dutch
College of General Practitioners (www.thuisarts.nl).

The third stage is a consultation with the PN. During this
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consultation the Medical Research Council (MRC) dyspnoea scale
and the Clinical COPD Questionnaire (CCQ) are filled out and post-
bronchodilator spirometry is performed. People with an abnormal
spirometry test are then invited in for a doctor consultation.

The fourth stage is a consultation with the family practitioner.
During this consultation the COPD diagnosis and GOLD stage is
confirmed. A COPD diagnosis is based on the combination of a post-
bronchodilator FEV1/FVC ratio <0.7 and the physician’s clinical
evaluation (www.nhg.org). The follow-up procedure is explained
and, when indicated, smoking cessation advice is given and/or
medication is started. All data are recorded in the DRT tool. 
Implementation strategy   
A short care providers’ meeting was arranged in each practice to
explain the aims and methods of the study and to confirm the
prerequisites for participation. The indicated implementation
strategy was to let practices include one age group each month,
thus spreading the workload. For this three-month implementation
study, all eligible people aged 45 were invited in the first month,
those aged 55 in the second month, and those aged 65 in the third
month. Respondents could complete the RHSQ on paper or
electronically on a website. 
Measurement instruments   
Patient data such as RHSQ results, spirometry results, GOLD stage
and advice given were retrieved from the DRT tool. 

The following practice/healthcare provider data were acquired: 
• Workload was measured with a questionnaire (SCIT-z)

administered to the GP, PN, and PA.
• Potential barriers for adoption and implementation of health

innovations in primary care were inventoried by a validated
questionnaire for healthcare providers.34 This questionnaire
includes a total of 27 questions about 24 aspects of the
characteristics of the innovation, the healthcare provider, the
patient, and contextual factors such as regulations and financial
aspects (Table 2). All questions were scored on a 5-point Likert
scale. 

Outcome measures    
1. Outcome measures for organisational feasibility were workload

(in hours per staff member per practice) and cost per practice.
Cost was calculated by the number of RHSQ tests and
spirometry consultations needed to find one positive diagnosis,
divided by their unit cost. 

2. Outcome measures for user-bound feasibility were perceived
barriers based on the scores of practice personnel on different
dimensions of a validated questionnaire for assessing barriers
and facilitators of health innovations. 

Stage 2

Figure 1.  Script of the early detection programme.
RHSQ=Respiratory Health Screening Questionnaire

Start

Stage 1

Stage 3

Stage 4

TreatmentLifestyle advice

highmoderatelow

<70%>70%

RHSQ sent

RHSQ returned

Spirometry
consultations

Pivot
consultation

Question Answer Score

1. What is your age? 40–49 0
Age group, years 50–59 4

60–69 8

2(a) How many cigarettes have you 
smoked per day? ……. cigarettes

2(b) Are you smoking now?  Yes   O    
No    O

3(a) How many years have you smoked? ……. years

3(b) Pack years I have smoked 0–14 0
15–24 2
25–49 3
50+ 7

4. What is your weight? ……… kg

5. What is your height? ……… m

Body mass index, kg/m2 >29.7 0

25.4–29.7 1

<25.4 5

6. Does the weather affect your cough? Yes 3

No 0

Do not cough 0

7. Do you have phlegm without a cold? Yes 3

No 0

8. Do you have phlegm in the morning? Yes 0

No 3

9. Do you wheeze (frequency)? Never 0

Sometimes 
or often 4

10. Have or had any allergies? Yes 0
No 3

Table 1. Respiratory Health Screening Questionnaire
(RHSQ) score card
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3. Outcome measures for patient-bound feasibility were the
differences in response to and the effectiveness of the early
detection programme between low SES and moderate-to-high
SES practices.

These quantitative outcome measures were extended with
qualitative information from the semi-structured interviews of
healthcare professionals.

Analysis of data    
Most analyses were descriptive. Differences in participation rates
were tested with χ2 or Fisher’s exact tests.

Results
Response, effectiveness, and SES   
A total of 831 RHSQ tests were distributed, of which 293 (35%)
were completed and returned (Table 3): 156 (41%) from the 382
low SES practices and 137 (31%) from the 449 moderate-to-high
SES practices (p<0.05). The website was used by 29 of the 156
respondents (19%) in low SES practices and by 56 of the 137
respondents (41%) in moderate-to-high SES practices (p<0.01). 

Overall, 50 respondents (17%) had a high-risk score, 28 (18%)
in low SES practices and 22 (16%) in moderate-to-high SES practices
(NS). The response among high-risk respondents to an invitation for
spirometry was 21 (75%) in low SES practices and 18 (82%) in
moderate-to-high practices (NS). Nine (23%) new COPD diagnoses
were established, seven (33%) in low SES practices and two (11%)
in moderate-to-high SES practices (NS). 
Workload  
The workload for the early detection programme was shared
between the PA, PN, and GP. On average, a PA spent 9.5 hrs on the
programme, a PN spent 6 hrs, and a GP spent 3 hrs during the three
months of the study (Table 4). Thus, in total, a standard practice
team (1 GP + 1 PN + 1 PA) spent 18.5 hrs in three months on the
programme, varying from 14.5 hrs for moderate-to-high SES
practices to 26 hrs for low SES practices. As a result, the direct cost
for practice personnel varied from €398 for moderate-to-high SES
practices to €520 for low SES practices, with an average of €460
per practice.
Perceived barriers and facilitators and health provider
satisfaction   
The barriers for successful implementation perceived by the majority
of teams were the ethnicity and SES of patients and the absence of
financial compensation and limited supporting staff of the practice.
No barriers were perceived in the nature of the programme itself or
in the qualifications of the care providers (Table 2). 

The DRT tool was a welcome support for the early detection
programme. The 45 mins reserved for spirometry consultation was

Domain Aspect

Innovation characteristics

1 Innovation Compatibility
2 Innovation Time investment
3 Innovation Specificity/sensitivity
4 Innovation Didactic benefit
5 Innovation Attractiveness

Care provider characteristics

6 Care provider Attitude/role perception
7 Care provider Knowledge motivation
8 Care provider Doubts innovation
9 Care provider Life/working style
10 Care provider Education
11 Care provider Involvement

Patient characteristics

Context characteristics

Grey boxes indicate significant barriers identified by the responding 
healthcare providers.  

SES=socioeconomic status.

Table 2. Barriers and facilitators’ assessment instrument

12 Patient Age
13 Patient Ethnicity
14 Patient Financial situation/SES
15 Patient Number of patient contacts
16 Patient Health status
17 Patient Motivation to change

18 Context Group norms/socialisation
19 Context Reimbursement/insurance system
20 Context Law/regulations
21 Context Opening hours of practice
22 Context Supporting staff
23 Context Facilities
24 Context Practice building

Results All practices Low SES Moderate-to-high SES

Patients registered in practices 23,100 11,000 12,100

Patients aged 45, 55, 65 years 956 425 513

Patients with exclusion criteria 107 43 64

Number of RHSQs distributed 831 382 449

Responders on RHSQ* 293 (35%) 156 (41%) 137 (31%)

Responders on website* 85 29 56

High-risk score on RHSQ 50 (17%) 28 (18%) 22 (16%)

Underwent spirometry (high-risk) 39 (78%) 21 (75%) 18 (82%)

New COPD cases detected 9 (23%) 7 (33%) 2 (11%)

COPD cases detected per standard general practice (N=2,350) 0.9 1.5 0.4

*p <0.05,  (χ2 test).  COPD=chronic obstructive pulmonary disease, RHSQ=Respiratory Health Screening Questionnaire, SES=socioeconomic status.

Table 3. Response rates and yield of the early detection programme
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considered short because of patient questions and administration.
Healthcare providers would have preferred more time for spirometry
consultation (60 mins). Healthcare providers considered that the
extra workload spent on the programme was feasible for a short
time but, in case the activities became structural, they felt they
would need extra personnel together with financial compensation. 

Discussion
Main findings 
This study showed that early detection of COPD is feasible in daily
general practice in terms of participation, workload, costs, and
provider satisfaction. Practices found the workload to be feasible, but
only had to invite one age group per month. The yield of new cases
of COPD was worthwhile; in all practices the yield was 23% of high-
risk spirometries and 33% in low SES groups, which is in line with the
RCT published also in this issue of the PCRJ.35

The average response to the questionnaire mailing was 35%.
Other population-based detection surveys35 have achieved a similar
rate of 35%, and 33% in the Cardiovascular Prevention
Consultation Survey in 2010. In the high-risk group, 78% were
willing to undergo spirometry; this high percentage may be due to
the direct invitation by the practice. Internet usage was 19% in low
SES groups and 41% in moderate to high SES groups. This trend is
also found in studies using internet interventions for smoking
cessation. 

After evaluation the healthcare providers in the general practices
assessed the script book for implementation as a comprehensive
working tool (Table 2). They were motivated and had enough
knowledge and education for participation. They recommended
previous case finding of all respiratory diagnoses in the Eletronic
Medical Dossier (EMD) before starting the early detection
programme.
Interpretation of findings in relation to previously
published work   
To our knowledge there is no previously published implementation
study measuring workload in a COPD screening programme. 
Strengths and limitations of this study       
The strength of this study is that it took place in a routine healthcare
situation; all procedures took place in the daily practice setting
where all medical activities continued as usual. The health workers
were free to schedule the extra workload in their agenda. All PNs
were qualified nurses and adequately trained spirometrists. Another
strength of this study is the attention paid to the SES of the
participants. A limitation is that we decided not to study the
feasibility of early detection in the whole age cohort of 40–70 years.   
Implications for future research, policy and practice    
Based on this study, we recommend early detection of COPD,
especially in practices with a low SES signature. We advise spreading
the extra workload over a longer period of two years and to invite
only one age cohort per month. Diagnoses of COPD and asthma
should be well documented in the Electronic Medical Record (EMR).
Conclusions   
In this real-life COPD early detection programme the yield of new
COPD diagnoses was substantial – considering the limited number of
patients screened – and the associated workload seemed to be
acceptable. Extra financial means are necessary to compensate for
the extra hours of work.
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Activity Care provider Hours  Total 

Practice Assistant (PA) 9.5

Stage I: Questionnaire mailing

a. Performing computer extraction PA 1

b. Compiling a mailing list using PA 1
exclusion criteria

c. Mailing procedure (addressing, PA 3.5
folding, posting)

Stage II: Assessing questionnaire respondents 

using the Digital Risk Test (DRT) tool

a. Processing the scores into the DRT PA 2

b. Processing website respondents PA 1
scores

c.    Posting lifestyle letter to medium PA 1
and low risk
Posting invitation letter to high risk 
for spirometry

Practice Nurse (PN) 6 

Stage III: Performing spirometry

a. One spirometry takes 45 mins PN 6
(totally 8 spirometries performed)

b. Including processing MRC and 
CCQ score

c. Including making appointment 
with GP

General Practitioner (GP) 3

Stage IV: Physician consultation

a. Interpreting clinical finding GP 1
including spirometry

b. Coaching patient and coordinating GP 2
follow-up

(first month 1hr; second month 
0.5hr; third month: 0.5hr)

Total PA and NP and GP hours 18.5

Table 4. Workload per care provider during three
months
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