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Chronic obstructive pulmonary disease (COPD) causes 
a substantially impaired quality of life, increases the 
risk of premature death and represents a significant 
burden for the healthcare systems as well as for the in-
dividual patient and the patient’s relatives [1, 2].

COPD is characterised by airflow limitation that is 
not fully reversible. 

In recent years, increased awareness and focus on 
COPD has evolved in Denmark because of the recogni-

tion of an even higher incidence of and mortality from 
COPD than in other Western countries [3, 4].

Former studies in general practice in Denmark have 
shown that focusing on relevant aspects of COPD can 
lead to an improvement in the quality of both the diag-
nostic process and treatment [5-7]. To improve the qual-
ity of COPD care, new disease management programmes 
describing correct COPD management in sectors of the 
healthcare system have recently been implemented in 
every region of Denmark. As part of the programme, an 
annual primary care control visit during a stable period 
is recommended for all patients – barring the most dis-
abled patients who are followed at hospital out-patient 
clinics. The most recent agreement between Danish 
 Regions and general practitioners (GPs) supports a tran-
sition of outpatient COPD care from hospitals to GPs. It 
is therefore highly relevant to investigate the present 
quality of COPD care in general practice.

The present study, named OptiKOL (short for regis-
tering treatment in general practice – going through 
COPD parameters), was initiated to investigate the 
quality of real-life management of COPD in a sample of 
Danish general practices. 

METHODS

We aimed to recruit approximately 90 GPs who were 
willing to participate in the study, corresponding to ap-
prox. 2.5% of Danish GPs. To ensure a representative 
sample, we included GPs from all Denmark, including 
both city and countryside practices and a mix of various 
types of GP clinics: solo practices, companionships and 
occupational clinics. A total of 196 GP clinics were invited 
of which 92 accepted to participate and among which 82 
clinics would eventually complete data collection.

The OptiKOL project was approved by the Commit-
tee of Multi-Practice Studies in General Practice, ac-
cording to The European Federation of Pharmaceutical 
Industries and Associations codex, and by the Danish 
Association of the Pharmaceutical Industry. The study 
was approved by the Danish Data Protection Agency. 

Written information about the project together with 
the invitation to participate were distributed to the GPs 
by representatives of the sponsoring company. 

During the six-month study period from March to 
November 2013, the participating GPs were asked to 
enrol a random sample of 20 patients with COPD who 
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ABSTRACT
INTRODUCTION: In recent years, increased awareness and 

focus on chronic obstructive pulmonary disease (COPD) has 

evolved. Alongside, a growing interest has emerged in 

quality of care including early diagnosis, smoking cessation, 

rehabilitation and relevant medication as tools for achieving 

a better prognosis.

METHODS: The aim of this study was to analyse the quality 

of real-life management of COPD in a representative sample 

of Danish general practices. Our main focus was to measure 

the fulfilment of ten specific quality-of-care indicators at the 

annual control visit for management of COPD, as suggested 

by the Danish Society of General Practitioners (DSAM), by 

extracting relevant data from the electronic patient medical 

records (PMR) of the general practitioners’ (GP) electronic 

patient filing systems.

RESULTS: In total, 82 GP clinics participated in the study. 

Approximately half were solo clinics and the rest were 

various types of partnership clinics. The records of 1,556 

COPD patients (51.3% males) with an average age of 69.7 

years (range: 36-97 years) were included. We found the level 

of registration of the quality-of-care standards to be very 

low, as only 11.1% (95% confidence interval: 7.9-15.8%) of the 

PMR recorded an acceptable (80-99%) or excellent (100%) 

registration.

CONCLUSIONS: Improvement of adherence to COPD 

guidelines among GPs is of paramount importance to 

improve management and reduce the overall burden of 

COPD. However, this study demonstrates that substantial 

room for improvement remains.

FUNDING: This study was sponsored by Boehringer 

Ingelheim, Denmark, and the authors have all received 
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had visited the clinic for annual control of their known 
COPD at some point in 2012. The eligibility criteria for 
the study were as follows:

Inclusion criteria

• COPD for at least two years
• Age > 35 years.

Exclusion criteria

• Asthma
• Terminal illness or living at a nursing home
• Patients not expected to be mobile enough to attend 

a COPD control visit at their GP.

COPD patients were identified through the GPs elec-
tronic record systems by searching for the International 
Classification of Primary Care code (ICPC code) R95: 
COPD.

If the GP clinic did not use ICPC codes as a standard, 
we searched for the COPD medication considered by the 
individual GP clinic to be the first and second choice of 
treatment for COPD patients in the particular GP clinic 
(see Figure 1 for an overview of the inclusion strategy). 

Subsequently, all electronic patient record forms 
(PMR) and/or additional patient record-related ma-
terial (e.g. spirometry printout and paper notes) were 

carefully revised to secure the correct diagnosis and to 
check if the patient met the inclusion and/or exclusion 
criteria. 

This review performed by the GP produced a net list 
comprising patients who were eligible for the study. 
Twenty eligible patients were identified at random 
from the net list and included in the study. If the net list 
comprised fewer than 20 patients, all patients who met 
the inclusion criteria and none of the exclusion criteria 
were included in the study.

The quality of registration was assessed for each pa-
tient as the percentage of the ten predefined annual 
COPD control quality-of-care standards registered in 
the patient-relevant material within the year in which 
the patient had been examined in the clinic as part of 
the annual control: 

• 0-49% quality-of-care registration:  
poor registration

• 50-79% quality-of-care registration:  
inadequate registration

• 80-99%: quality-of-care registration:  
acceptable registration

• 100% quality-of-care registration:  
excellent registration.

Data analysis

The focus of the study was to measure the fulfilment of 
ten specific quality-of-care standards for management 
of COPD at the annual control visit as suggested by the 
Danish Society of General Practitioners (DSAM) [8]. 
For each of the ten predefined annual COPD control 
quality-of-care standards, the number of patients hav-
ing this particular standard registered somewhere in 
their patient record form was reported. Also, the num-
ber of patients with one and up to ten annual control 
quality-of- care standards registered was counted. 
 Finally, we recorded the number of patients falling in 
each of the four quality-of-care categories: Poor, In-
adequate, Acceptable and Excellent.

Percentages with 95% bootstrap confidence interval 
(CI) relating each reported number of patients to the 
total number of patients (1,556) was given. The boot-
strap CIs reflect the hierarchical nature of the collected 
data, i.e., patients were sampled from 82 clinics [9]. 

Trial registration: The trial was approved by the Danish 
Health Authority and the Danish Data Protection Agency.

RESULTS

Among the 82 participating GP clinics, approximately 
half were solo general practices and the rest were part-
nership clinics. Records of 1,556 COPD patients (51.3% 
males) with an average age of 69.7 years (range: 36-97 
years) were included in the study (Table 1). 

FIGURE 1 / Flow diagram displaying the search strategy used by the general 

practitioners to identify chronic obstructive pulmonary disease patients eligible for enrolment 

in the study.

Searching for ICPC-code: R95 COPD in the GP clinic’s electronic PMR

Has the clinic been coding for COPD in the patient for at least two years?

Search completed – COPD patient found – 
verified by checking the PMR

The GP is asked about which medication they 
normally use as first- and second-choice 

treatment for COPD
A search for the preferred COPD medication is 

performed using ATC-codes in the PMR

Yes

ATC = anatomical therapeutic chemical; COPD = chronic obstructive pulmonary disease; ICPC = International 
Classification of Primary Care; PMR = patient medical record.

No

Is the second-choice treatment for COPD an add-on to the first choice?

Search completed – COPD patient found – 
verified by checking the PMR

Each PMR is evaluated to establish if the 
patient hos COPD or not

Yes No
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Table 2 describes the degree of fulfilment for the 
ten quality-of-care standards among the 1,556 patients 
who were seen at their GP for the annual COPD control 
visit in 2012. For each of the quality-of-care standards, 
the number and percentage of patients who had this 
particular parameter registered in the patient journal is 
given. Wide differences were seen among registrations 
of quality-of-care standards, ranging from 100% for ex-
acerbations (this was done by looking up for every pa-
tient if prescription of prednisone and/or antibiotics 
had been issued or not) to 12.3% for measurements of 
peripheral oxygen saturation using pulse oximetry. 
In-between these extremes fell, among others, smoking 
status (75.8%) and lung function (approx. 40%).

Table 3 shows the number of patients according to 
the number of control quality-of-care standards that 
were registered in their patient journal.

In more than 50% of the patient journals, no more 
than three of the ten quality-of-care standards were reg-
istered at the annual COPD-control visit. These were: 
number of exacerbations during the past year, smoking 
status and vaccination against influenza. The remaining 
seven quality-of-care standards were recorded only be-
tween 12% (95% CI: 8.9-17.1%) and 43% (95% CI: 
38.0-47.4%) with the measurement of peripheral oxy-
gen saturation by pulse oximetry as the lowest. Only 
1.3% (95% CI: 0.4-4.7%) of the 1,556 patients had all 
ten standards of care documented in their electronic 
 record form. Only 28% (95% CI: 23.1-33.0%) of the 
 patients had six or more quality-of-care standards regis-
tered, whereas 10% had just one quality-of-care stand-
ard registered. The mean number of registered quality- 
of-care standards was four.

The overall quality of registration of the standards 
with respect to the four predefined groups that were 
mentioned in the Methods section was as follows: poor 
72.3%; inadequate 16.6%; acceptable 9.8%; and excel-
lent 1.3%

DISCUSSION

This real-life study of the quality of COPD care in Dan-
ish general practices, focusing on the fulfilment of ten 
specific quality-of-care standards, shows that the level 
of registration was very low, as only 11.1% (95% CI: 
7.9-15.8%) of the 1,556 COPD patient records had ac-
ceptable or excellent documentation of the quality-of- 
care standards. This result is disappointing – especially 
when considering the fact that we are studying the 
PMRs of known COPD patients attending an annual 
control for their COPD. 

We can speculate as to the reason for the poor result. 
All of the included GPs had electronic PMR, which should 
facilitate easy registration. It is possible, however, that 
some quality-of-care standards were actually measured 
at an earlier visit, but not registered. However, the in-

cluded GPs were paid for the time spent going through all 
relevant patient-related material. Yet, we cannot entirely 
dismiss the possibility that the GPs included  patients for 

TABLE 1 / Basic characteristics of the enrolled general practitioners and the number of 

patients recruited. 

Type of clinic  Solo  Partnership
 Co-working 
clinics  Total

Included clinics, n  40  36  6  82

Patients in clinic, average, n  1,784  4,314  2,242  2,928

Patients included in the present project, n  729  709  118  1,556

Males/females, n  377/352  365/344  53/65  799/761

Age, average, yrs  69.5  69.8  70.1  69.7

TABLE 2 / Number of patients for whom each of ten 

predefined quality-of-care  standards were registered at the 

annual control visita (82 general practitioner clinics).

n % (95% CI)

Exacerbations during the last yr 
registered, total

1,556  100 (-)

Smoking status registered 1,180  75.8 (70.6- 80.2)

Influenza vaccination 876  56.3 (52.0-60.4)

FEV1, % of predicted 664  42.7 (38.0-47.4)

FEV1, volume 617  39.7 (34.8-44.6)

Weight or BMI 573  36.8 (32.1-42.2)

MRC dyspnoea scale registered 321  20.6 (16.2-26.0)

Inhalation technique checked 300  19.3 (14.9-24.8)

Rehabilitation offered 222  14.3 (11.6-18.1)

Pulse oxymetry performed 192  12.3 (8.9-17.1)

CI = confidence interval; FEV1 = forced expiratory volume in 1st sec.; MRC = 
Medical Research Council.
a) The annual control quality-of-care standards number of exacerbations 
during the last year was registered for all patients, and no bootstrap 
confidence interval could be obtained.

TABLE 3 / Number of patients listed according to the 

number of chronic obstructive pulmonary disease control quality-

of-care standards, which were registered at the annual control 

visit (1,556 patients, 82 general practitioner clinics).

Registered COPD annual control 
quality-of-care standards, n

Patients

n % (95% CI)

1 149  9.6 (7.7-11.9)

2 271  17.4 (15.3-19.9)

3 319  20.5 (17.8-23.7)

4 221  14.2 (12.0-16.8)

5 165  10.6 (8.9-12.6)

6 147  9.4 (7.7-11.5)

7 111  7.1 (5.5-9.2)

8 93  6.0 (4.2-8.6)

9 59  3.8 (2.5-5.7)

10 21  1.3 (0.4-4.7)

CI = confidence interval; COPD = chronic obstructive pulmonary disease.
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whom the annual check-up was easy to identify, and this 
probably favours selection of patients with a higher num-
ber of fulfilled indicators.

One could argue that not all of the quality-of-care 
standards are equally relevant (e.g. oxygen saturation). 
However, the remaining selected quality-of-care stand-
ards are all recommended by the Danish College of 
General Practitioners [8] and are very reasonable to as-
sess at least once annually in patients with COPD. For 
example, training in correct inhalation technique is 
highly relevant for all COPD patients but was only docu-
mented in 19.3% (95% CI: 14.9-24.8%) of the cases. 
Spirometry results were only registered in 39.6% (95% 
CI: 34.8-44.6%) concerning forced expiratory volume 
in the first second (FEV1) (litres) and 42.7% (95% CI: 
38.9-47.4%) for FEV1 (% of predicted) although al-
most every GP in Denmark does have a spirometer. Fur-
thermore, the standards are more or less the same as 
identified by the national Danish Registry of COPD 
(DRKOL) as indicators of good quality of care, and all 
GPs in Denmark are supposed to fill in from 2020 (with 
exception of saturation and vaccination status). Within 
a few years, valid data from the GP sector will begin to 
emerge in DRKOL, and it will be highly interesting to 
see if these measurements reveal a higher level of fulfil-
ment from the very beginning or will need some time 
and focus to rise above this level.

The GP’s participating in this study volunteered and 
are therefore likely to have a special interest in and 
knowledge about COPD – although we do not know for 
sure as they have not been asked about this. Even so, 
the results obtained in this study likely represent maxi-
mum obtainable values. Likewise, we strongly believe 
that any missing values are truly missing – the meas-
urements were never done because the GPs were paid 
for the time spent going through all their patient-re-
lated documentation. This assumption seems to be 
under pinned by an observational study from 2013 by 
Koefoed et al demonstrating that a very low proportion 
of patients who received a first-time prescription of in-
halation medication, had a spirometry performed [10]. 
Hence, our results may probably be generalised to the 
whole population of general practices in Denmark and 
probably to similar healthcare systems in other coun-
tries.

Previous Danish studies have focused on educational 
COPD programmes in general practice as a way to im-
prove the quality of treatment and adherence to COPD 
guidelines. The study by Ulrik et al [7] only showed a 
significant impact of the educational programme with 
regard to use of spirometry in a subgroup of participat-
ing clinics with a high potential for improvement. Previ-
ous studies of COPD treatment in general practice in 
Denmark (KVASIMODO I and II) showed that the treat-
ment regime for the majority of COPD patients included 

inhaled corticosteroids, irrespective of disease severity 
[5, 6]. Studies from England, Australia and the United 
States recorded similar results, and concluded that 
guidelines are followed only to a very limited degree 
[11-13].

Kayyali et al studied COPD care delivery in five 
 European countries [3] and showed that COPD is hugely 
demanding for all healthcare systems across countries, 
resulting in limited conventional management. They 
therefore pointed to new, more innovative approaches, 
such as telehealth and telemedicine, as possible means 
to improving management. Although it remains – 
among a wide range of other issues – to be elucidated 
which patients actually benefit from telemedicine [14], 
this is going to be implemented nationwide for COPD in 
Denmark from 2020 following a political decision. If this 
will bring any benefit remains to be seen.

Furthermore, Kayyali et al and others [15, 16] sug-
gest prioritizing and optimizing current care pathways, 
services and professional integration between care set-
tings as well as focusing on improved communication 
between healthcare providers and between patients 
and healthcare providers.

Another possible solution identified is to delegate 
the somewhat time-demanding task of managing pa-
tients with COPD to other medical staff than GPs – es-
pecially nurses [17]. However, this is already being 
done in a number of GP practices in Denmark – a tran-
sition that has been underway for a number of years.

A more radical approach was adopted in The 
Nether lands where a referral service was established 
for GPs, allowing them to refer patients with COPD and 
asthma with a view to establishing the correct diagno-
sis, performing spirometries,  evaluating the need for 
medication, etc. [18]. This has been a considerable suc-
cess. However, this solution is relatively resource- 
demanding and also requires a specialist set-up that 
might be hard to establish outside cities – although it 
may be cost effective and a perfect solution, accommo-
dating the patients, the GPs as well as the specialists.

Finally, as mentioned in the introduction, the most 
recent agreement between Danish Regions and the GPs 
supports a transition of outpatient COPD care from hos-
pitals to GPs. If this, along with the flow of patient data 
from the GPs to DRKOL, can improve overall quality of 
care in COPD will be established in the near future. 

In summary, the management and outcomes for pa-
tients with COPD in GP have been moving in the right 
direction for quite some time now, as documented by 
James et al [19]. Unfortunately, these positive changes 
are occurring very slowly and, as this study demon-
strates, there is room for substantial improvement.

Under-diagnosis and insufficient management of 
COPD are still common in primary healthcare. Time 
pressure due to a high number of patients and complex 
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multi-morbid conditions are causing omission of rele-
vant investigations and procedures like lung-function 
measurements, smoking-cessation advice, etc. Better 
local routines, extended consultation time and a holis-
tic approach are needed when managing multi-morbid 
patients with COPD [20].

CONCLUSIONS

Improvement in the adherence to COPD guidelines, in-
cluding both diagnosis and management, among GPs is 
of paramount importance to reduce the overall burden 
of COPD.

However, this study demonstrated that even in GP 
clinics volunteering to participate in the OptiKOL pro-
ject, there is still substantial room for improvement of 
the documentation of relevant and important quality- 
of-care standards for patients with COPD.
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