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Abstract 

Background  Asthma and chronic obstructive pulmonary disease (COPD) are common diseases mostly treated 
in primary care. However, the usage patterns of drugs for obstructive airway diseases (R03 drugs) at the national level 
are not known.

Objective  The aims of this study were to describe (1) for which diagnoses each class of R03 drugs were used, (2) 
the usage pattern of different drug classes for asthma and COPD, and (3) how often these medications were used 
without a diagnosis of asthma or COPD in Finland.

Methods  We sent questionnaires that included questions on physician-diagnosed asthma and COPD to a random 
sample of 2000 Finnish subjects who had been dispensed R03 medications in the previous year. Details of R03 medi-
cations dispensed were retrieved from national registries.

Results  Altogether, 803 subjects (40.6%) responded. Of these, 61.6% had asthma, 5.7% had both asthma and COPD, 
5.1% had COPD, and 27.5% had neither asthma nor COPD. Among subjects with asthma or asthma and COPD, 
inhaled corticosteroids (ICS) were the most frequently dispensed class of drugs (93.7% and 97.8%, respectively). 
Even among subjects with COPD, ICS were dispensed as frequently (68.3%) as long-acting bronchodilators (70.7%). 
Antileukotrienes were dispensed mainly to asthmatic individuals only (18.4%) but far less frequently than ICS. The use 
of theophylline and roflumilast was rare.

Conclusions  R03 medications are dispensed far more frequently for asthma than for COPD and often also for sub-
jects without asthma or COPD. In line with guidelines, asthma is treated mainly with ICS, but there seems to be 
overuse of ICS for COPD.
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Background
Obstructive airway diseases are among the most com-
mon chronic diseases worldwide. An estimated 300 
million people worldwide have chronic obstructive pul-
monary disease (COPD), and 262 million people have 
asthma [1]. In Finland, the prevalence of physician-diag-
nosed asthma and COPD was 11.2% and 2.6%, respec-
tively, among adults in 2016 in a questionnaire study [2].

Much work has been done in Finland to improve 
asthma and COPD awareness, recognition and 
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diagnostics through the National Asthma Programme 
(1994–2004), the National COPD Programme (1998–
2007) and national guidelines [3, 4]. Among adults, both 
asthma and COPD are diagnosed and treated mainly in 
primary care and occupational health care. Physicians are 
always instructed to confirm asthma and COPD diagno-
ses with lung function tests [5, 6], and both spirometry 
and peak expiratory flow (PEF) monitoring are widely 
available in primary care [3]. Special reimbursement for 
asthma or COPD medications is dependent on diagnosis 
based on lung function measures. Thus, there is an eco-
nomical incentive to always confirm the diagnosis with 
objective tests.

Group R03 drugs in the Anatomical Therapeutic 
Chemical (ATC) Classification System consist of drugs 
for obstructive airway diseases, including inhaled cor-
ticosteroids (ICS), long- and short-acting beta-agonists 
(LABA and SABA), long- and short-acting muscarinic 
antagonists (LAMA and SAMA), leukotriene receptor 
antagonists (LTRA), theophylline and roflumilast [7]. 
Most of these are indicated for both asthma and COPD, 
but their roles are different in these diseases. Treatment 
of asthma is based on maintenance treatment with ICS, 
and other classes are used as add-on maintenance drugs 
or as relievers [8]. Treatment of COPD is based on main-
tenance use of long-acting bronchodilators (e.g., LABA 
and LAMA), and ICS are used only if there is evidence 
of eosinophilic airway inflammation and recurrent acute 
exacerbations [9]. According to clinical experience, off-
label use of R03 medications is quite common. There 
is little published data on how the use of these drugs 
is divided between diagnosed and undiagnosed adult 
patients, and off-label use is often related to the treat-
ment of symptoms associated with airway infections 
[10–12]. Published data from paediatric populations 
also suggest that off-label use as short courses for airway 
infections is remarkable (19.2–38.1%) [13, 14].

The aims of this study were to describe (1)  for which 
diagnoses each R03 drug class is used, (2) the usage pat-
tern of different R03 drug classes for asthma and COPD, 
and (3)  how often R03 medications are used without a 
diagnosis of asthma or COPD in Finland.

Methods
Study design and population
A postal questionnaire study was conducted in April 
2017 [15]. The target group was a random sample of 2000 
Finnish-speaking subjects aged 18–80  years to whom 
ATC group R03 medications were dispensed by pharma-
cies during the previous year and who resided in Finland. 
Reminders were sent twice. The exclusion criteria for 
the study were unsuccessful postal delivery of the ques-
tionnaire or nonanalysable data. The study protocol was 

approved by the Ethics Committee of Tampere University 
Hospital (approval number R15186). The sample size was 
originally determined based on another research ques-
tion already published [15]. Based on a post-hoc power 
calculation the proportion of subjects reporting having 
asthma (67.4%) in this sample reflects the proportion in 
the population with an error margin of about 3% (95% CI 
from 64.0% to 70.6%).

Postal questionnaire
The Finnish-language questionnaire was divided into four 
major sections: characteristics of the responder, differ-
ent disease-specific questions, questions on medications 
used for treating obstructive airway diseases, and comor-
bidities. The English translation of the questionnaire has 
been previously published [15].

Dispensing data
In Finland, all R03 medications are provided by pharma-
cies only with a prescription, and the dispenses with the 
identity of the subject are recorded by the Finnish Social 
Insurance Institution (FSII). The Finnish Social Insurance 
Institution (FSII) issues each person in Finland a unique 
social security number if they are permanent residents 
or entitled to it based on their employment status. The 
FSII collects registry on all prescription drug purchases 
made in the Finnish pharmacies. Each time a person 
buys a prescription medicine, the entitlement to reim-
bursements is checked. For each purchase, the personal 
identification data (i.e. the social security number) and 
the pharmaceutical information on the medicine are reg-
istered. The entitlement to the drug reimbursement is 
not related to persons socio-economic status or optional 
health insurances. The entitlement for special reimburse-
ment of medical expenses is issued after the doctor has 
verified that the patient meets the predetermined disease 
specific criteria. For example, for asthma, patients may 
be issued entitlement for the special reimbursement of 
medical expenses if they have a doctor-verified asthma 
(based on typical symptoms and lung function testing), 
the patient has used anti-inflammatory medication for 
over six months and needs regular maintenance medica-
tion [16]. For both the responders and nonresponders, 
all dispensed medications in class R03 during 03/2016–
02/2017 were requested from the FSII.

Definitions
Age was defined as the age at the end of the year of the 
survey.

Smoking status was evaluated by two questions: “Have 
you ever smoked regularly?” and “Do you currently 
smoke?”. The responders were divided into never, former 
and current smokers.
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Asthma was defined by a positive answer to the ques-
tion “Do you have physician-diagnosed asthma?”.

COPD was defined by a positive answer to the question 
“Do you have a physician-diagnosed chronic obstructive 
pulmonary disease/COPD?”.

Other pulmonary diagnoses were assessed by the ques-
tion “Do you have other physician-diagnosed pulmonary 
disease(s)? If yes, which?”.

In the statistical analysis, the responders were divided 
into four groups based on the pulmonary diagnoses they 
reported in the questionnaire (asthma, COPD, asthma 
and COPD, no obstructive airway disease).

Statistical analysis
Statistical analyses were performed using SPSS Statistics 
version 26 (IBM Corp. Released 2019. IBM SPSS Statis-
tics for Windows. Armonk, NY: IBM Corp). The Mann‒
Whitney U test or Kruskal‒Wallis H test was used for 
continuous variables, and Pearson’s chi-square test or 
Fisher’s exact test was used for categorical variables (fur-
ther post hoc analyses involved pairwise comparisons 
using the z test of two proportions with a Bonferroni 
correction or multiple Fisher’s exact tests (2 × 2) with a 
Bonferroni correction). A p value < 0.05 was considered 
statistically significant.

Results
Characteristics of responders and nonresponders
After excluding subjects due to death (n = 15) or unsuc-
cessful postal delivery (n = 7), the corrected total sample 
size was 1978, and a total of 803 subjects responded to 
the questionnaire, yielding a response rate of 40.6%. The 
characteristics of the responders and nonresponders are 
shown in Table  1. Responders were slightly older and 
more often female than nonresponders. A higher propor-
tion of responders had been dispensed ICSs, LTRAs and 
LABAs in comparison to nonresponders, but there were 
no differences in the dispensing of other drug classes 
between the groups.

Obstructive airway disease diagnoses among the users 
of R03 medications
The frequency of diagnoses of obstructive airway dis-
eases and corresponding subject characteristics of the 
responders are presented in Table 2. Approximately two-
thirds of the subjects reported having doctor-diagnosed 
asthma (61.6% reported asthma only and 5.1% reported 
both asthma and COPD), while only approximately 
5% reported having COPD without asthma. Approxi-
mately one-quarter of the subjects reported no doctor-
diagnosed obstructive airway disease. Seven (0.9%) 
responders reported having another physician-diagnosed 

Table 1  Characteristics of the responders and nonresponders

ICS Inhaled corticosteroid, LABA Long-acting beta-agonist, LAMA Long-acting muscarinic antagonist, LTRA Leukotriene receptor antagonist, OCS Oral corticosteroid, 
SABA Short-acting beta-agonist, SAMA Short-acting muscarinic antagonist
a Median with IQR
b Subjects with complete answers regarding smoking habits

Responders Nonresponders p value

Total N (% of the corrected total 
sample)

803 (40.6) 1175 (59.4) n/a

Females N (%) 492 (61.3) 642 (54.6) 0.003

Agea Years 62 (50–70) 54 (41–66)  < 0.001

BMIa kg/m2 27.3 (24.4–31.3) n/a n/a

Smoking statusb N (%) n/a n/a

  Current 120 (14.9)

  Former 269 (33.5)

  Never 411 (51.2)

Number of subjects dispensed different 
drug classes

N (%)

  ICS 662 (82.4) 854 (72.7)  < 0.001

  LTRA​ 116 (14.4) 115 (9.8) 0.002

  LABA 397 (49.4) 518 (44.1) 0.019

  LAMA 78 (9.7) 119 (10.1) 0.763

  SABA 513 (63.9) 771 (65.6) 0.428

  SAMA 10 (1.2) 17 (1.4) 0.705

  Theophylline 7(0.9) 14 (1.2) 0.496

  Roflumilast 1(0.1) 3 (0.3) 0.525
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pulmonary disease (one with pulmonary sarcoidosis, two 
with a history of lung transplantation, one with bronchi-
ectasis, one with pleural plaques due to asbestosis, one 
with emphysema, and one with unspecified pulmonary 
fibrosis).

Subjects with COPD or both asthma and COPD were 
more often males, slightly older and, as expected, far 
less often never smokers in comparison to subjects with 
asthma or no obstructive airway disease.

Diagnoses of obstructive airway diseases among subjects 
dispensed different classes of R03 medications
The total numbers of subjects who were dispensed differ-
ent classes of R03 medications are presented in Table 1. 
The distribution of diagnoses of obstructive airway dis-
eases among subjects dispensed each R03 drug class is 
presented in Table 3. Asthma was by far the most com-
mon diagnosis among the users of every drug class 
except LAMA, and at least three-quarters of users of 

ICS (76.9%), LTRA (81.8%) and LABA (76.1%) had doc-
tor-diagnosed asthma or asthma and COPD. Among the 
subjects who were dispensed LAMA, COPD was as com-
mon as asthma, and the proportion of subjects with no 
obstructive airway diseases was clearly lower than for 
other drug classes. Almost a third of short-acting bron-
chodilator users (28.5% of SABA users and 30% of SAMA 
users) had no obstructive airway diseases.

Dispensed R03 medications according to diagnosis
Proportions of subjects dispensed different classes of R03 
medications among subjects with asthma, asthma and 
COPD, and COPD are presented in Fig. 1. Exact numbers 
and data on subjects without a diagnosis of an obstruc-
tive airway disease are presented in Supplementary 
Table 1.

Among subjects with asthma, the most frequently dis-
pensed class of medication was ICS (93.7%), followed by 
SABA (62.4%) and LABA (54.1%). The pattern of drug 

Table 2  Characteristics of the responders who were dispensed R03 medications according to their diagnoses

Asthma (A), COPD (C), Asthma and COPD (A & C), no obstructive airway disease (No Dg)
a N (% of the corrected total sample)
b N (% within the DG Group)
c Median with IQR
d Subjects with complete answers regarding smoking habits

Asthma Asthma and COPD COPD No obstructive 
airway disease

Overall p value Post hoc p value < 0.05

Totala 495(61.6) 46(5.7) 41(5.1) 221(27.5) n/a n/a

Femalesb 313(63.2) 20(43.5) 10(24.4) 149(67.4)  < 0.001 p < 0.05 for
A and C
C and No Dg
A & C and No Dg

Agec Years 61(49–70) 64(60–70) 69(65–76) 60(49–68)  < 0.001 p < 0.05 for
C and No Dg
A and C
A & C and No Dg

BMIc kg/m2 27.5 (24.4–31.2) 26.7 (23.8–30.7) 28.4 (22.9–31.9) 27.1(24.5–31.6) 0.741

Smoking statusd,b  < 0.001 n/a

  Current 53 (10.7) 21 (45,7) 15 (36.6) 31 (14.4)

  Former 157 (31.7) 20 (43.5) 25 (61.0) 67 (31.0)

  Never 285 (57.6) 5 (10.9) 1 (2.4) 118 (54.6)

Table 3  Diagnoses of obstructive airway diseases among subjects dispensed each R03 drug class (N (%))

ICS inhaled corticosteroid, LABA long-acting beta-agonist, LAMA long-acting muscarinic antagonist, LTRA​ leukotriene receptor antagonist, OCS oral corticosteroid, 
SABA short-acting beta-agonist, SAMA short-acting muscarinic antagonist

ICS LTRA​ LABA LAMA SABA SAMA

Asthma (n = 495) 464 (70.1) 91 (78.4) 268 (67.5) 20 (27) 309 (60.2) 4 (40)

Asthma and COPD (n = 46) 45 (6.8) 4 (3.4) 34 (8.6) 27 (36.5) 34 (6.6) 1 (10)

COPD (n = 41) 28 (4.2) 1 (0.9) 29 (7.3) 21 (28.4) 24 (4.7) 2 (20)

No obstructive airway diseases 
(n = 221)

125 (18.9) 20 (17.2) 66 (16.6) 6 (8.1) 146 (28.5) 3 (30)
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classes dispensed to subjects with both asthma and 
COPD was similar except for a much higher proportion 
of subjects who were also dispensed LAMA (60.9% for 
asthma and COPD vs. 4% for asthma, p < 0.001). In com-
parison, subjects with COPD only were less frequently 
dispensed ICS (68.3%), but among subjects with asthma 
and COPD, COPD patients were frequently dispensed 
both classes of long-acting bronchodilators (LABA and 
LAMA).

SABA were much more frequently dispensed in each 
diagnosis group in comparison to SAMA, and there was 
no difference between the diagnosis groups in terms of 
these drug classes. LTRA were dispensed most frequently 
among subjects with asthma (18.4%), but this was still far 
less common than the dispensing of ICS.

Among subjects with asthma, only 1% (n = 5) were 
dispensed LTRA without concomitant ICS. Only 5% 
(n = 27) of subjects with asthma or asthma and COPD 
were dispensed neither ICS nor LTRA. One subject was 
dispensed both SABA and LAMA, and the rest were 
dispensed SABA only. Among subjects with asthma or 
asthma and COPD, none were dispensed LABA only.

Discussion
In this study, we found that approximately 60% of the 
subjects dispensed R03 medications in Finland reported 
having doctor-diagnosed asthma, 5% reported both 
asthma and COPD, and 5% reported COPD only. 
Approximately a quarter reported not having a doctor-
diagnosed obstructive airway disease. In line with this, 
for all other R03 drug classes except LAMA, asthma 
was the most frequent indication. Among subjects with 

asthma or asthma and COPD, ICS were by far the most 
frequently dispensed class of drugs. Even among subjects 
with COPD, ICS were equally frequently dispensed as a 
long-acting bronchodilator. LTRA were dispensed mainly 
for asthmatic individuals only but far less frequently than 
ICS. The use of SAMA, theophylline and roflumilast was 
very infrequent.

Among the subjects who were dispensed R03 medica-
tions in this study, the proportion of patients with asthma 
(67.3%) was approximately six times higher than the 
proportion of patients with COPD (10.8%). This roughly 
six-to-one ratio was even higher than epidemiological 
data showing the prevalence of doctor-diagnosed asthma 
(11.2%) as approximately 4 times higher than that of 
COPD (2.6%) in surveys among Finnish adults [2]. One 
reason for the higher proportion of asthma patients in 
the current study in comparison to epidemiological data 
may be that a higher proportion of patients with mild 
COPD in comparison to mild asthma may not use any 
R03 medications and hence were not included in this 
study based on dispensed R03 medications.

One previous study from Portugal examined dispensed 
medications for respiratory diseases at the national 
level and estimated diagnoses based on treatment pat-
terns [17]. In the study, the proportions of patients with 
likely any asthma (asthma only or asthma and COPD) 
and likely any COPD (COPD only or asthma and COPD) 
were approximately the same (51% vs. 54%, respectively). 
This one-to-one ratio between patients with asthma and 
COPD is much closer to the global estimate of asthma 
and COPD prevalence being approximately the same 
[1]. The difference between Finnish and global relative 

Fig. 1  Proportions of subjects dispensed different classes of R03 medications according to obstructive airway disease diagnosis. (Note: 
only statistically significant pairwise comparisons are shown in Fig. 1. Post hoc analysis involves pairwise comparisons using Fisher’s exact tests 
(2 × 2) with a Bonferroni correction and statistical significance is accepted at p < 0.016667.)
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proportions of COPD and asthma is likely related to 
lower levels of smoking, better occupational hygiene, and 
higher rates of allergic diseases and asthma in Finland. In 
addition, local diagnostic practice favours the diagnosis 
of asthma in any subject with a significant bronchodilator 
response, although internationally, a fair proportion of 
subjects labelled as having COPD show significant revers-
ibility [18]. In Finland, during the time of the study, it was 
easier to obtain special reimbursement for R03 medica-
tions if one had asthma in comparison to having COPD. 
Any asthma that had met the diagnostic criteria, patient 
had used anti-inflammatory maintenance medication for 
at least 6 months and needed regular maintenance medi-
cation, was granted the special reimbursement. On the 
contrary, in cases of COPD, the patient needed to have a 
fairly severe disease (FEV1 < 40% predicted, or FEV1 < 50% 
predicted and recurrent exacerbations despite of treat-
ment) to get the special reimbursement. This discrepancy 
in the criteria may have directed physicians to make a 
diagnosis of asthma instead of COPD in cases with chal-
lenges in differential diagnostics or features of both dis-
eases. The possible COPD related stigma may also have 
favoured the self-reporting of asthma over COPD.

Among patients with asthma or both asthma and 
COPD, ICS were the most frequently dispensed class 
of drugs. This is in line with national and international 
guidelines promoting the importance or maintenance of 
anti-inflammatory treatment [6, 8]. However, patients 
with COPD without asthma were dispensed ICS almost 
as frequently as LABA, which probably reflects previous 
guidelines in which ICS/LABA combinations were often 
recommended, and the use of dual bronchodilators was 
not as well established [19]. Thus, there is probably some 
degree of overuse of ICS in the treatment of COPD in 
Finland compared to what the current guidelines recom-
mend [9].

Approximately 60% of patients with COPD or asthma 
and COPD were dispensed LAMA in line with current 
guidelines [9]. Although some LAMA-containing inhal-
ers are also indicated for asthma, only 4% of patients with 
asthma were dispensed LAMA. This is a fairly low num-
ber, although tiotropium has been recommended for the 
treatment of asthma in the Finnish national guidelines 
since 2012 [20]. However, as the total number of sub-
jects with asthma was much higher than the number of 
patients with COPD only, the number of LAMA users 
with only asthma was almost as high as the number of 
patients with only COPD.

Among the patients with asthma, SABA were dispensed 
to fewer patients than ICS, and none of the subjects used 
LABA without concurrent ICS. This is important since 
both overreliance on SABA and maintenance use of 
LABA without concurrent ICS are related to poor asthma 

outcomes [8, 21]. The use of SAMA was very infrequent 
for asthma, but approximately 5% of patients with COPD 
used SAMA. Overall, the role of anticholinergics has 
been advocated more in the treatment of COPD due to 
discussions on the role of increased cholinergic tone in 
COPD [22], but, actually, many asthmatic individuals also 
respond favourably to both short-acting and long-acting 
anticholinergics [23, 24]. The use of theophylline was 
also very infrequent and in line with current guidelines 
not recommending its use [8, 9]. Additionally, the use of 
roflumilast was very infrequent, although it is included in 
both national and international guidelines for the treat-
ment of COPD [5, 9]. Its use is probably restricted by 
side effects and by the fact that a separate application for 
reimbursement of roflumilast is needed in Finland.

More than a quarter of the subjects who were dis-
pensed R03 medications reported not having a diagnosis 
of asthma or COPD. Such use may include short courses 
of relievers or ICS for prolonged cough or airway infec-
tions, although there is no evidence to support this kind 
of prescription practice. Two previous studies, one from 
Australia [10] and one from the Netherlands [11], evalu-
ated the prescribing of ICS to treat respiratory infections 
among subjects without chronic airway diseases. Both 
studies suggested that off-label use of ICS is common. In 
previous studies among children, acute airway infections 
have been a frequent off-label indication for R03 medi-
cations [13, 14]. In a Spanish study by Villamañán et al., 
the off-label prescription of inhaled bronchodilators 
was common among hospitalised patients, and the most 
common indications were dyspnoea that was not related 
to asthma or COPD, respiratory infections, and heart 
failure [12]. In Finland, diagnostic assessment of sus-
pected asthma in adults includes a two-week PEF moni-
toring with twice-daily measurements before and after 
SABA use [6]. Part of the reason for dispensed SABA 
to subjects without asthma or COPD may be related to 
investigations for possible asthma in which SABA are 
used to conduct the two-week PEF monitoring. A treat-
ment trial with anti-inflammatory medication is used in 
asthma diagnostics [6, 8], so it is possible that part of the 
use of ICS among subjects not having reported asthma is 
explained by this.

A strength of this study is that it was based on a ran-
dom sample of all subjects who were dispensed R03 med-
ications in Finland. As there are no over-the-counter R03 
medications available in Finland, all users of R03 medica-
tions were represented in the sample. The limitations of 
the study are that the overall response rate was approx-
imately 40% (which is in line with that in other surveys 
these days), the diagnoses were self-reported and could 
not be verified from patient records and that the patients 
with milder COPD or asthma might be excluded from 
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the study because of less frequent medicine purchases. 
Nonresponders were on average slightly younger and 
more often men. Nonresponders used anti-inflammatory 
medication and long-acting beta-2-agonists slightly less 
often, but there were no significant differences in the 
use of short-acting relievers or long-acting anticholiner-
gics. We concluded that the responders represented the 
population of Finnish subjects using R03 medications, 
but there may have been a slight bias towards a more 
severe chronic airway disease among the responders and 
possibly a higher proportion of asthmatic individuals in 
comparison to COPD among responders when compared 
to nonresponders. Since special reimbursement for R03 
medications in Finland is dependent on a firm diagnosis 
of asthma or COPD based on lung function measures, 
these diagnoses are generally reliable.

Conclusions
Most of the subjects who were dispensed R03 medica-
tions reported being treated for asthma and far less fre-
quently for COPD. Nevertheless, a quarter of subjects 
who were dispensed R03 medications reported not hav-
ing a diagnosis of asthma or COPD. Among subjects 
reporting asthma, ICS were used most frequently, and 
guideline-based anti-inflammatory treatment was well 
adopted. Among subjects reporting COPD, the use of 
ICS was equally frequent as the use of long-acting bron-
chodilators, suggesting possible overuse of ICS.
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