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ABSTRACT
Inhaled corticosteroids (ICS) for COPD have been much debated. Our aim was to investigate 
characteristics of ICS prescribed COPD patients managed only in general practice compared to 
those also managed in secondary care. Participating general practitioners recruited patients with 
COPD (ICPC 2nd ed. code R95) currently prescribed ICS (ACT code R03AK and R03BA). Data on 
demographics, comorbidities, smoking habits, spirometry, dyspnea score and exacerbation history 
were retrieved from medical records. Logistic regression analysis was applied to detect predictors 
associated with management in secondary care. 2,279 COPD patients (45% males and mean age 
71 years) were recruited in primary care. Compared to patients managed in primary care only 
(n = 1,179), patients also managed in secondary care (n = 560) were younger (p = 0.013), had lower 
BMI, more life-time tobacco exposure (p = 0.03), more exacerbations (p < 0.001) and hospitalizations 
(p < 0.001) and lower FEV1/FVC-ratio (0.59 versus 0.52, respectively). Compared to patients managed 
in only primary care, logistic regression analysis revealed that management also in secondary care 
was associated to MRC-score ≥3 (OR 2.70; 95% CI 1.50–4.86; p = 0.001), FEV1%pred (OR 0.98; 95% 
CI 0.95 to 0.99; p = 0.036), and systemic corticosteroids for COPD exacerbation (OR 1.44; 95% CI 
1.10–1.89; p = 0.008). In COPD patients prescribed ICS recruited in primary care, patients also 
managed in secondary care had more respiratory symptoms, lower lung function and exacerbations 
treated with systemic corticosteroids indicating that the most severe COPD patients, in general, 
are referred for specialist care.

Introduction

Chronic obstructive pulmonary disease (COPD) is a leading 
cause of mortality and morbidity world-wide and charac-
terized by airflow limitation and persistent respiratory symp-
toms due to airway abnormalities usually caused by exposure 
to noxious gases and/or particles [1]. COPD exacerbations 
are defined by the Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) as an acute worsening of respiratory 
symptoms that leads to additional treatment [1]. COPD 
usually entails progressive excess decline in lung function, 
in some cases even after smoking cessation [1–3].

The overall aim of the GOLD strategy document is to 
facilitate best possible management of COPD patients [4]. 
However, a previous study investigating adherence to GOLD 
strategy document found that 44% of COPD patients could 
be regarded as undertreated, while almost one-fourth 
received treatment inconsistent with recommendations [5]. 
Low adherence to recommended treatment has also been 
reported in a recent multicenter observational study, which 
found that more than 65% of group B patients received 
LABA/ICS (long-acting β2-agonst in combination with 

inhaled corticosteroid) [6]. In many countries, including 
Denmark, COPD is usually managed in primary care, while 
chronic care of severe COPD is provided in secondary care 
by specialists in respiratory medicine [7–11]. Appropriate 
management of COPD patients may sometimes vary depend-
ing on whether patients are followed by a respiratory spe-
cialist or non-respiratory specialist, including general 
practitioners (GPs) [12–16]. Multiple causes for poor adher-
ence to strategy document in COPD management in primary 
care have been suggested including short consultation time 
and physician’s disagreement with strategy document [8, 9, 
17–19]. While it is fundamental to follow a stepwise 
approach as recommended by GOLD, only 35% of GPs 
choose a long-acting bronchodilator, which is considered 
the primary COPD maintenance treatment, when COPD 
patients have insufficient symptom relief on short-acting 
bronchodilators as needed [14]. Studies also indicate that 
spirometry is poorly utilized in primary care even though 
most COPD patients are managed by their respective GP 
[13, 20–22]. Furthermore, findings of previous studies 
underline the difference in management of COPD between 
primary and secondary care and reveal that specialist 
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respiratory physicians are more likely to adhere to recom-
mended interventions regarding treatment than 
non-respiratory physicians [23–25]. We, therefore, hypoth-
esized that certain characteristics determine referral to sec-
ondary care for further disease management in ICS 
prescribed COPD patients managed in primary care.

The aim of this study was to examine whether COPD 
patients currently prescribed ICS managed in primary care 
are referred to secondary care for further management in 
accordance with current recommendations based on patient 
characteristics.

Methods

Study cohort and patient selection

Eligible patients had been diagnosed with COPD by their 
respective GPs and were currently on ICS treatment (coded 

as International Classification of Primary Care, 2nd ed. code 
R95 in electronic patient journals and the ACT code R03AK 
and R03BA, specifying ICS therapy). Participating GPs per-
formed searches in their designated Electronic Patient 
Journal (EPJ) system for the codes indicating COPD and 
current ICS treatment. Some patients were only managed 
by their GP, that is in general practice only, while other 
patients were also managed by respiratory specialists in 
outpatient clinics. The selection process of patients partic-
ipating in the study is summarized in Figure 1, also demon-
strating the focus of the present study. Further details of 
the recruitment process have been published previously [26]. 
Participating GPs included in the final analysis (n = 138) 
provided relevant data, if available, on demographics, clinical 
characteristics, blood-eosinophils, pharmacological treatment, 
hospital admissions for COPD, previous COPD exacerba-
tions, smoking status, comorbidities, and duration of COPD 
for all enrolled patients. Among all patients fulfilling criteria 

Figure 1. flowchart of the selection process in the study. GOlD: Global initiative for Chronic Obstructive lung Disease; GP: general practitioner.
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for inclusion, every general practice enrolled up to a max-
imum of twenty randomly selected patients. If less than 
twenty patients were identified, data were registered for all 
patients. All patients were given a unique project ID number 
to guarantee anonymity with only the specified GP being 
unblinded.

Statistical analysis

Data are reported as mean values ± one standard deviation 
(SD). Categorical variables are presented as numbers and 
percentages. Clinical variables and characteristics of patients 
managed by GPs in general practice only were compared 
to patients also managed by respiratory physicians in sec-
ondary care using independent sample t-test for continuous 
variables and chi-square test for categorial variables. 
Characteristics of possible clinical relevance in included 
COPD patients associated with management in secondary 
care was assessed by logistic regression and reported as an 
odds ratio (OR) and 95% confidence intervals (CI). A 
p-value < 0.05 was considered statistically significant. Data 
were analyzed using the statistical program IBM SPSS ver-
sion 25 (IBM Corporation, Armonk, NY, USA) and trans-
ferred to Excel (Microsoft, Redmond, WA) spreadsheet for 
figure development.

Results

Of the COPD patients currently on ICS therapy recruited 
in primary care for the present study (n = 2,279), 560 (24.6%) 
were also managed in secondary care, that is followed in a 
respiratory outpatient clinic. Further details and baseline 
characteristics of the patients are given in Table 1.

Lung function

COPD patients on ICS managed in secondary care had 
lower FEV1/FVC ratio (mean 0.52 (SD 0.15)) compared to 
those managed only in primary care (mean 0.59 (SD 0.14)) 
(p < 0.001). More information is outlined in Table 1.

GOLD classification

Distribution of airflow limitation and severity classification, 
based on symptoms and exacerbation history according to 
GOLD, in patients managed in primary care compared to 
secondary care is presented in Figures 2 and 3, signifying 
a difference between the two groups for both severity clas-
sification and airflow limitation.

Comorbidities

The most prevalent comorbidities for both groups were car-
diovascular disease (22.1% and 7.4%, respectively, for primary 
care only and secondary care) and concomitant asthma (17.6% 
for primary care and 6.1% for secondary care). Looking at 
both groups individually, 29.3% of COPD patients followed 
in primary care alone had cardiovascular disease, while 30.2% 
of patients also followed in secondary care had cardiovascular 
disease. More details on comorbidities are provided in Figure 4.

Exacerbation history

In the previous year, ICS prescribed COPD patients managed 
in secondary care had overall slightly more hospitalizations 
due to exacerbations (7.5%) than patients managed in pri-
mary care alone (6.9%). Looking at both groups individually, 

Table 1. Characteristics of enrolled patients (n = 2,279) with chronic obstructive pulmonary disease (COPD) and currently prescribed inhaled corticosteroids 
(iCs) according to whether patients were managed in secondary care by a respiratory specialist or only in primary care by a general practitioner (GP).

Managed only in  
primary care (n = 1719)

Also managed in an outpatient clinic in 
secondary care (n = 560) P-value

sex 0.225
 female (n) 938 322
 male (n) 781 238
age (years) 71.3 (sD 10.94) 70.0 (sD 10.36) 0.013
bmi (kg/) 27.15 (sD 6.23) 26.48 (sD 6.55) 0.071
Pack-yearsa 32.1 (sD 21.82) 35.7 (sD 23.45) 0.033
fev1 (l) 1.59 (sD 0.65) 1.27 (sD 0.64) <0.001
fev1%predicted (%) 63.5 (sD 23.11) 50.1 (sD 21.51) <0.001
fev1/fvC 0.59 (sD 0.14) 0.52 (sD 0.15) <0.001
blood-eosinophils (109/l) 0.25 (sD 0.21) 0.25 (sD 0.21) 0.953
time since diagnosis (%) <0.001
 ≤4 years 19.6 4.8
 5–10 years 29.9 8.3
 >10 years 20.2 9.9
Diagnoses verified by spirometry (%) 51.7 17.1 <0.001
annual control visits,b (%) 40.3 9.5 <0.001
no annual control visits,b (%)

34.8 14.9

notes: mean values unless otherwise stated.
abbreviations: COPD, chronic obstructive pulmonary disease; bmi, body mass index; fev1, forced expiratory volume in 1 second; fvC, forced vital capacity; mrC, 

medical research Council.
aPack-years include current smokers and ex-smokers.
bDuring the preceding year.
bold text indicates statistical significance with a p-value less than 0.05.
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61.4% of patients managed in secondary care had exacerba-
tions and 30.6% had hospitalizations due to exacerbation. In 
comparison, 38.6% of patients managed in primary care alone 
had exacerbations and 9.3% had hospitalizations due to exac-
erbation. More details are outlined in Table 2.

Predictors of secondary care management

Logistic regression analysis indicated that ICS prescribed 
COPD patients with an MRC-score three or more were 
almost three times as likely to be managed in secondary 
care than in primary care (OR 2.70; CI 1.50–4.86; p = 0.001). 
In addition, patients managed in secondary care were more 
likely to be treated with rescue courses of corticosteroids 
due to COPD exacerbation (OR 1.44; CI 1.10–1.89; p = 0.008). 
Details are provided in Table 3.

Discussion

The present study of ICS prescribed COPD patients in pri-
mary care showed that predictors for referral to secondary 
care outpatient respiratory clinics for further management 
were more dyspnea, lower lung function, and higher risk 
of steroid treatment due to COPD exacerbation.

A study found that COPD patients followed by their 
respective GP had more control visits per year than those 
controlled by pneumologist suggesting a diversity in clinical 
follow-up and management of COPD patients between sec-
ondary and primary care [27]. In line with this, our study 
similarly found that COPD patients attending their GPs had 
an annual control visit in 54% of cases of those managed 
in primary care in the previous year, while only 39% of 
cases of those managed in secondary care had an annual 
control visit in the previous year.

Figure 2. airflow limitation and severity classification according to GOlD grade. GOlD: Global initiative for Chronic Obstructive lung Disease; GP: general 
practitioner.

Figure 3. GOlD group classification based on symptoms and exacerbation. GOlD: Global initiative for Chronic Obstructive lung Disease; GP: general 
practitioner.
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Previous studies report on reasons for misdiagnosis and 
misclassification of COPD in primary care including lack 
of adherence to use of spirometry [21, 28–30]. Our study 
accordingly found that of those with information on ver-
ification of COPD diagnosis with spirometry 15% of cases 
of COPD patients managed in primary care had not under-
gone spirometry to confirm diagnosis. It has previously 
been suggested that an educational program in general 
practice significantly improves adherence to use of spirom-
etry and could potentially reduce risk of misdiagnosis [31].

Compared to a previous study, which found that a diag-
nosis of COPD was associated with a greater risk of anxiety 
(OR 1.85) [32], our study found that patients had more 
than 2 times the odds of having a doctor’s diagnosis of 
anxiety when managed in secondary care compared to 
primary care. This study also found that a diagnosis of 
anxiety in COPD patients was related to higher risk of 

exacerbation [32]. These findings are similar to those pre-
sented in this study, which indicate that patients managed 
in secondary care with higher risk of anxiety usually also 
have a higher MRC-score, worse lung function and higher 
risk of exacerbations as well as hospitalizations compared 
to patients managed in primary care. According to previous 
studies both anxiety and depression occur rather commonly 
among COPD patients [33, 34] and are increasingly 
acknowledged as risk factors for impaired quality of life 
and morbidity in COPD patients [35]. In general, COPD 
patients with three or more comorbidities, such as anxiety 
and depression, but also including cardiovascular disease 

Figure 4. Comorbidity distribution. according to whether COPD patients were managed by their respective general practitioner or for some COPD patients 
also managed in a secondary care outpatient clinic.

Table 2. hospitalization admission due to exacerbation, treatment with corti-
costeroid and antibiotics in iCs prescribed COPD patients managed by their 
respective general practitioner and, for some, also managed in an outpatient 
clinic in secondary care.

Managed only 
in primary 

care (n = 1719)

Also managed in 
an outpatient 

clinic in 
secondary care 

(n = 560) P-value
exacerbations 29.0 14.9 <0.001
no exacerbations 46.2 9.3
admission to hospital 

due exacerbation
6.9 7.5 <0.001

rescue course of 
corticosteroid due 
to exacerbation

18.3 11.5 <0.001

antibiotic treatment 
for airway 
infection

26.0 13.6 <0.001

notes: all variables include percentage of subjects and are based on the 
preceding year.

bold text indicates statistical significance with a p-value less than 0.05.

Table 3. Characteristics of clinical relevance in included COPD patients asso-
ciated with management in secondary care (n = 560) assessed by logistic regres-
sion and reported as an odds ratio (Or) and 95% confidence intervals (Ci).

Characteristics associated 
with secondary care OR (95% CI) P-value
age (years) 1.015 (0.983 − 1.048) 0.376
Pack-years 1.005 (0.993 − 1.017) 0.432
mrC ≥ 3 2.700 (1.500 − 4.857) 0.001
fev1%pred 0.976 (0.954 − 0.998) 0.036
fev1 (l) 1.599 (0.714 − 3.583) 0.254
hospitalizations due to 

exacerbationsa
1.428 (0.958 − 2.126) 0.080

steroid treatment due to 
exacerbationsa

1.443 (1.100 − 1.893) 0.008

antibiotic treatment due to 
airway infectiona

0.885 (0.686 − 1.143) 0.350

Concomitant asthma 0.995 (0.530 − 1.867) 0.988
type two diabetes 0.796 (0.398 − 1.590) 0.518
Cardiovascular disease 1.136 (0.647 − 1.995) 0.656
Depression 0.543 (0.242 − 1.221) 0.140
Osteoporosis 0.896 (0.471 − 1.705) 0.738
anxiety 2.116 (0.971 − 4.609) 0.059

notes: the 95% confidence intervals (Ci) and p-values for odds ratios (Or) 
were obtained from logistic regression with “secondary care” set as the 
reference category. for every unit added to a variable included in this 
analysis there is either an increase or decrease in odds.

abbreviations: COPD, chronic obstructive pulmonary disease; mrC, medical 
research Council; fev1, forced expiratory volume in 1 second.

aDuring the preceding year.
bold text indicates statistical significance with a p-value less than 0.05.
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and concomitant asthma, which were the most prevalent 
in the current study, have higher mortality and risk of 
hospitalization compared to those with fewer comorbidi-
ties [36].

Another study from the UK concluded that almost 60% 
of COPD patients were prescribed inhaled medications in 
accordance with GOLD strategy document [37]. However, 
numerous studies have reported overprescribing of ICS in 
COPD [6, 13, 26, 31, 38] with our study being no excep-
tion as we found that COPD patients in GOLD groups A 
and B in both primary and secondary care were treated 
with ICS independent of GOLD strategy document 
(Figure 3).

A few strengths of the current study are worth men-
tioning. First, to our knowledge no other cross-sectional 
population-based study has previously presented differences 
in characteristics in as many COPD patients in primary 
care compared to secondary care. Additionally, our study 
has presented significant findings, which further strengthen 
and elaborate the findings of previous studies researching 
outcomes and differences in subgroups of COPD patients, 
and hopefully underline the need for improvement in the 
management of COPD patients, perhaps through imple-
mentation of self-management plans and educational activ-
ities, which have revealed overall promising results 
especially for patient’s satisfaction to services of health care 
providers [39, 40]. Certain weaknesses in the current study 
should be emphasized. We had, unfortunately, missing val-
ues for some variables as almost one-fifth of COPD patients 
only followed in primary care and almost one-fourth of 
COPD patients also followed in secondary care had missing 
values on spirometry use for diagnosis verification. 
Furthermore, our study was dependent on data from elec-
tronic patient journals (EPJ’s) from general practice. EPJ’s 
contain both data provided by general practitioners and, 
for patients also followed in secondary care, also data pro-
vided by physicians in outpatient clinics. Some of the sig-
nificant associations between the two subgroups of patients 
(i.e. ICS prescribed COPD patients followed in primary 
care versus secondary care) could be assigned to the lack 
of data from respiratory outpatient clinics being sent back 
to general practice once patients have had a doctor’s visit 
in secondary care. As an example, approximately 60% of 
patients followed in primary care alone had both data 
registered on GOLD classification I-IV (Figure 2) and 
FEV1. Of patients also followed in secondary care, 21% of 
patients had data on FEV1 registered, but only 5.5% had 
data on GOLD I-IV classification. Another limitation, 
which could have interfered with results and perhaps over- 
or underestimated prevalence of ICS prescribed COPD 
patients in both subgroups, might be attributed to whether 
patients were managed in primary care alone or for some 
in secondary care at the time of data collection. It is plau-
sible that at the time of data collection some patients clas-
sified as having less severe disease were followed in 
secondary care while other patients classified with more 
severe disease in primary care had not yet been referred 
to secondary care outpatient clinics. In keeping with this, 
our results indicated that a small proportion of patients 

classified as GOLD groups A and B were followed in sec-
ondary outpatient clinics for adequate disease management, 
perhaps due to recent exacerbation(s), and GOLD classi-
fication was hence not reassessed (Figure 3). Nevertheless, 
our findings indicated a high prevalence of ICS overpre-
scription in COPD patients, which is unlikely linked to 
the cross-sectional design of this study but rather discor-
dance with applicable GOLD strategy document.

Our findings suggest that ICS prescribed COPD patients 
with more severe disease usually are referred to secondary 
care for further management, which is in accordance with 
GOLD strategy document. However, there is a need for 
further research to elaborate accurate treatment control and 
diagnosis of ICS prescribed COPD patients with the hopes 
of gaining a better understanding and reduce risk of over-
treatment, overdiagnosis, and burden of COPD.
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