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RESEARCH ARTICLE

Adherence to treatment guidelines and good asthma control in Finland
Johanna Pakkasela a,b, Petri Salmelaa, Pekka Juntunenb, Jussi Karjalainenb,c and Lauri Lehtimäki b,c

aDepartment of Respiratory Medicine, Tampere University Hospital, Tampere, Finland; bFaculty of Medicine and Health Technology, 
Tampere University, Tampere, Finland; cAllergy Centre, Tampere University Hospital, Tampere, Finland

ABSTRACT
Background: Asthma program in Finland decreased asthma-related mortality and expenses of 
care on national level, but there is lack of data on adherence to treatment guidelines and disease 
control on individual level. We aimed to assess adherence to guidelines and disease control 
among Finnish adult asthmatics.
Methods: Questionnaires were sent in Finland to 2000 randomly selected recipients aged 18– 
80 years, who had bought medication for obstructive airways disease during the previous 
12 months. The questionnaire included questions on asthma medication, exacerbations, self- 
management and follow-up. Asthma symptom control was assessed by the Asthma Control Test 
(ACT).
Results: A high proportion (82.4%) of the 541 responders with physician-diagnosed asthma 
reported regular use of asthma medication and 97.1% of them used inhaled corticosteroids. 
Almost all (97.0%) of the asthmatics were taught how to use their inhaler and 78.4% had an 
asthma self-management plan, but only 35.7% reported regular annual follow-up visits. 
According to symptoms, 60.0% had their asthma well-controlled (ACT score ≥20). On the other 
hand, 29.2% had a course of oral corticosteroid and 21.8% had an asthma-related unscheduled 
health care visit during the previous year, but only 2.6% reported a hospitalization. Asthma 
control was better in those not using regular asthma medication.
Conclusions: The guidelines are well adopted in Finnish adult asthma care except for regular 
follow-up visits. Majority of patients had good symptom control and hospitalizations were rare. 
Better asthma control among those not using regular asthma medication implies they are not 
undertreated but have a mild disease.
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Introduction

Asthma is a common disease causing significant eco-
nomic burden and morbidity especially when uncon-
trolled [1]. Asthma guidelines therefore advocate lung 
function measurements in diagnosing asthma and 
treatment with inhaled corticosteroids (ICS) [2–4]. 
Finland and several other countries have also launched 
national asthma programs to implement the guidelines 
to reduce asthma mortality and morbidity [5–7]. The 
10-year Finnish Asthma Program was initiated in 1994 
and the aims of the program were early diagnosis of 
asthma confirmed with objective lung function tests, 
regular treatment with ICS, good asthma control, and 
reduction in the costs of asthma [6]. A key strategy of 
implementation was the establishment of local asthma 
coordinators in health care centers to coordinate and 
ensure high quality of asthma management in primary 
health care. The pharmacies also committed to provide 

instructions on asthma medication and proper inhala-
tion technique for individual asthmatics. During the 
program, around 800 educational sessions were 
arranged with over 35,000 participants of health care 
professionals [6]. Despite the increase in asthma inci-
dence during the program, the morbidity and costs of 
asthma decreased while the main responsibility of 
asthma diagnostics and treatment was successfully 
redirected to primary health care [6].

Mostly, the impact and success of implementation of 
national asthma programs have been assessed on soci-
etal level based on registry data on, e.g. mortality, sick 
days and hospitalizations [8–10]. The remaining 
asthma exacerbations and hospitalizations may reflect 
either poorly treated asthma or severe asthma that is 
not controlled with current medication [2]. Although 
register data show mortality and morbidity on national 
level, they do not reveal how treatment on individual 
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level is associated to poor outcomes. There is less data 
on the impact of guidelines on individual asthmatics 
including the guidance and treatment they receive, and 
how this is associated to their symptom control and 
rate of asthma exacerbations. Asthma is usually well 
controlled in majority of patients in clinical trials [11], 
but less than 50% is reported controlled in most popu-
lation-based studies [12–15]. This has raised concerns 
over implementation of guidelines and management of 
asthma in real-life.

The aim of this postal questionnaire study was to 
examine the application of national asthma guidelines 
on individual patient level, current control of asthma, 
and how these are related among Finnish adult 
asthmatics.

Materials and methods

Study design and population

The Finnish Social Insurance Institution (FSII) records 
all prescription medications bought in Finland. Since 
there are no over-the-counter medications available in 
Finland for obstructive airway diseases (the Anatomical 
Therapeutic Chemical [ATC] Classification System 
code R03) [16], all R03 medications bought are 
recorded with the patient identity. In 2017, the popula-
tion of Finland was 5,513,130 subjects, and 539,078 of 
them had purchased any R03 medication at least once 
during the previous year. A postal questionnaire study 
was conducted in April 2017 to a random sample of 
2000 Finnish speaking subjects aged 18–80 years, who 
had bought R03 medication during the previous 
12 months and lived in Finland. Reminders were sent 
twice. The corrected sample size was 1978 subjects after 
exclusion of subjects with unsuccessful postal delivery 
of the questionnaire or non-analyzable data (Figure 1). 
A written informed consent included in the question-
naire was obtained from all responders. The study 
protocol was accepted by the Ethics Committee of 
Tampere University Hospital (Approval number 
R15186).

Questionnaire and definitions

Questions and definitions most relevant to the present 
study are outlined below.

Asthma was defined by a positive answer to the 
question ‘Do you have a physician-diagnosed asthma?’.

Asthma medication and management
We inquired about the use of asthma medication both 
regularly/daily and as needed or short-term courses, 

and whether the responder had been taught how to 
correctly use their inhaler and had an asthma self- 
management plan. We also included questions on 
asthma follow-up visits (scheduled annual or other).

Asthma symptom control was assessed with the 
Asthma Control Test (ACT) and was considered well 
controlled with 20–25 points, partly controlled with 
16–19 points and poorly controlled with 5–15 
points [17].

Asthma exacerbation rate was assessed during 
12 months prior to the survey by asking whether the 
responder in this time had to temporarily increase their 
asthma controller medication (mild exacerbation), 
required a course of oral corticosteroid (OCS) or had 
an asthma-related unscheduled health care visit or 
emergency department [ED] visit (moderate exacerba-
tion), or hospitalization (severe exacerbation).

Entitlement to special reimbursements for asthma 
medication
A person with a persistent physician-diagnosed asthma 
confirmed by lung function tests and a need for long-term 
asthma medication is entitled to special reimbursement 
for expenses of asthma medication granted by the FSII.

Random sample of 2000 subjects who had 
bought medication for obstructive airway 

disease (ATC code R03) during the 
previous 12 months 

n = 2000 invited 

Excluded from original sample 

n = 15 deaths  
n = 7 invalid addresses 

Corrected random sample 

n = 1978 invited 
Non-responders (included in the 

non-responder analysis) 

n = 1175 
Responders 

n = 803 

(Response rate: 
803/1978 = 40.6 %) 

Responders with 
physician-diagnosed 

             asthma 

n = 541 

Figure 1. Study flow chart. ATC = the Anatomical Therapeutic 
Chemical Classification System.
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English translations of the questions in the postal 
questionnaire are in the supplementary material 
(Supplementary Figure E1).

Statistical analysis

Statistical analyses were performed using SPSS 
Statistics version 25 (IBM Corp., Amonk, NY, USA). 
Mann–Whitney U test was used for continuous and 
Pearson chi-square -test for categorical variables. 
A p-value < 0.05 was considered significant.

Results

A total of 803 subjects responded yielding a response 
rate of 40.6%. The responders were on average slightly 
older, more often women, and they had slightly less 
often special reimbursement for asthma medication 
(Supplementary Table E1).

Characteristics of responders with 
physician-diagnosed asthma

Of the 803 responders, 541 (67.4%) reported 
a physician-diagnosed asthma (Table 1). Smokers 
were included in the study population and the ever- 
smokers had smoked a median of 10.0 pack-years 
(Interquartile range [IQR] 3.8–20.8). Of the responders 
with asthma, 46 (8.5%) reported also a physician- 
diagnosed chronic obstructive pulmonary disease 

(COPD). Other reported respiratory diseases were 
acute bronchitis, emphysema, sarcoidosis, bronchiecta-
sis, pulmonary fibrosis, asbestosis, sleep apnoea, pul-
monary embolism, lung cancer, tuberculosis, 
pulmonary hypertension, pulmonary lymphoma, 
chronic lung transplant rejection, lung atelectasis, 
bronchiolitis obliterans organizing pneumonia, lym-
phangioleiomyomatosis and sequalae of lung resection.

Use of asthma medication

Of the responders with physician-diagnosed asthma, 
446 (82.4%) reported using regular asthma medication 
(Table 2), and 433 (97.1%) of them reported having an 
ICS and 264 (59.2%) long-acting β2-agonist (LABA) 
containing regimen. Thirteen responders reported reg-
ular use of asthma medication but not using ICS. 
Among these responders, four used leukotriene recep-
tor antagonist (LTRA), eight used short-acting β2-ago-
nist (SABA) regularly, and one reported only regular 
use of OCS. None reported using LABA or long-acting 
muscarinic antagonist (LAMA) regularly without con-
current ICS or LTRA.

Only 70 (12.9%) responders with asthma reported 
that they did not use regular asthma medication. 
They reported use of ICS in courses or as needed 
as often as SABA and/or short-acting muscarinic 
antagonist (SAMA) (80.0% vs 77.1%, respectively) 
(Table 2). None reported sole use of LABA/LAMA 
as needed.

Management of asthma

Guidance on inhaler technique
With 33 missing answers excluded, 493 (97.0%) of the 
responders with asthma reported having been taught 
the correct inhaler technique (138 [28.0%] by a doctor, 
225 [45.6%] by a nurse, 32 [6.5%] by a pharmacist, and 
98 [19.9%] by more than one of the previous) and 15 
(3.0%) reported not having had any instructions on 
how to use their inhaler.

Table 1. Characteristics of responders with physician-diagnosed 
asthma.

Total 541

Age (years) 62.0 (50.0–70.0)
Females 333 (61.6)
BMI (kg/m2) 27.4 (24.3–31.2)
Smoking status* 
Current 
Ex 
Never

74 (13.8) 
177 (33.0) 
286 (53.2)

Physician-diagnosed COPD 46 (8.5)
Physician-diagnosed allergy to pollen or animals 

or both
276 (51.0)

Data are presented as n (%) or median (IQR) *4 subjects excluded because 
of missing answer on smoking habits. BMI = body mass index. COPD = 
chronic obstructive pulmonary disease. 

Table 2. Use of asthma medication among responders with physician-diagnosed asthma.

All responders with asthma Responders reporting regular use of asthma medication
Responders reporting courses or as-needed 

use of asthma medication

Total 516* 446 70
ICS** 489 (94.8) 433 (97.1) 56 (80.0)
LABA** 286 (55.4) 264 (59.2) 22 (31.4)
LAMA** 41 (7.9) 41 (9.2) 0 (0.0)
LTRA 84 (16.3) 81 (18.2) 3 (4.3)
SABA/SAMA** 362 (70.2) 308 (69.1) 54 (77.1)

Data are presented as n (%). *Excluded 25 responders who had not specified the used asthma medication **Alone or fixed combination inhaler. ICS = inhaled 
corticosteroid. LABA = long-acting β2-agonist. LAMA = long-acting muscarinic antagonist. LTRA = leukotriene receptor antagonist. SABA = short-acting β2- 
agonist. SAMA = short-acting muscarinic antagonist. Note: triple combination inhalers (ICS+LABA+LAMA) were not available at the time of the study. 
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Self-management plan
Of the responders with asthma, 424 (78.4%) reported 
having an asthma self-management plan (Figure 2).

Follow-up
Of the responders with asthma, 193 (35.7%) reported 
scheduled annual follow-up visits (Figure 2). In addi-
tion, 310 (57.3%) visited at least once (scheduled or 
unscheduled) a health care professional due to asthma 
during the previous year: 91 (16.8%) a specialist of 
respiratory medicine, 252 (46.6%) a primary care phy-
sician and/or 145 (26.8%) a nurse. Also, 458 (84.8%) 
responders were aware whom or which unit to contact 
in case of problems with asthma treatment, and the 
contact was in 348 (64.3%) responders in primary or 
occupational health care. Other reported contacts were 
a specialist of respiratory medicine, other unspecified 
healthcare professional (e.g. a doctor or a nurse) and 
ED in 30 (5.5%), 53 (9.8%) and 13 (2.4%) subjects, 
respectively.

Medication reimbursement
Of the responders with asthma, 410 (75.8%) had 
a special reimbursement for asthma medication.

Asthma symptom control

The ACT was completed by 527 (97.4%) responders 
with physician-diagnosed asthma and the median score 

was 21 (range 5–25, IQR 17–23). Asthma was well 
controlled in 316 (60.0%), partly controlled in 113 
(21.4%) and poorly controlled in 98 (18.6%) respon-
ders (Figure 3a). The corresponding percentages were 
62.6%, 21.5% and 15.9% in the 484 responders with 
asthma only, and 30.2%, 20.9% and 48.8% in the 43 
responders with both asthma and COPD (p < 0.001). 
The responses to each of the five questions of the ACT 
are given in Figure 3b.

Asthma exacerbations

There were 365 (67.5%) responders with asthma who 
reported an asthma exacerbation during the 
previous year as shown in Figure 4 (12 missing 
answers). More in detail, 329 (60.8%) responders had 
to increase temporarily their controller medication 
during the previous year and 305 reported the number 
of times they had to do it: 54 (10.0% of all asthmatics) 
once, 91 (16.8%) twice and 162 (29.9%) three or more 
times. Of the responders, 158 (29.2%) had taken at least 
one course of OCS for respiratory symptoms during 
the previous year: 83 (15.3% of all asthmatics) one 
course, 42 (7.8%) two and 29 (5.4%) three or more 
courses (4 missing answers on the number of courses). 
In addition, 118 (21.8%) subjects had had an asthma- 
related unscheduled health care or ED visit during the 
previous year: 58 (10.7% of all asthmatics) one visit, 34 
(6.3%) two visits and 25 (4.6%) three or more visits (1 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Self-management plan Contact person/unit in
case of asthma problems

Regular annual asthma
follow-up visits

Pr
op

or
tio

n 
of

 re
sp

on
de

rs
 w

ith
 a

st
hm

a

Figure 2. Proportions of subjects reporting a self-management plan and asthma-related control visits among responders with 
physician-diagnosed asthma.
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b

a

ASTHMA CONTROL TEST* 

1. During the last 4 weeks, how much of the time has your asthma kept you from getting as much done  
at work, school or home? 

                 1.7 %                        6.1 %                        16.9 %                        26.7 %                        48.6 % 
All of the time           Most of the time       Some of the time       A little of the time         None of the time 

2. During the last 4 weeks, how often have you had shortness of breath? 

  7.4 %                        5.1 %                        8.9 %                         37.6 %                        41.0 %
More than once          Once a day               3 to 6 times               Once or twice                 Not at all 

                a day                                                       a week                         a week 

3. During the last 4 weeks, how often have your asthma symptoms (wheezing, coughing, shortness of breath,  
chest tightness or pain) woken you up at night or earlier than usual in the morning?  

                 7.4 %                        12.1 %                      5.9 %                         24.9 %                        49.7 % 
         4 or more nights          2 to 3 nights             Once a week             Once or twice                Not at all  
               a week                      a week

4. During the last 4 weeks, how often have you used your rescue inhaler or nebuliser medication  
(such as Salbutamol)? 

                 5.5 %                        19.5 %                      15.8 %                       29.0 %                        30.2 % 
3 or more times          Once or twice             2 or 3 times              Once a week                  Not at all 

               per day                      per day                    per week                     or less 

5. How would you rate your asthma control during the last 4 weeks?

                 0.8 %                        6.1 %                        23.7 %                       39.8 %                        29.6 % 
Not controlled Poorly Somewhat Well controlled Completely 

                at all                      controlled                 controlled                                                     controlled 

*Asthma Control Test (ACTTM) © 2002, 2007 QualityMetric Inc.  All rights reserved.  
  ACTTM is a trademark of QualityMetric Incorporated. 

Figure 3. (a) Asthma symptom control according to the Asthma Control Test (ACT). (b) Proportions of responses to each choice of 
the questions in the Asthma Control Test.
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missing answer on the number of visits). Only 14 
(2.6%) responders reported a hospitalization due to 
asthma. Altogether 201 (37.2%) had at least one asthma 
exacerbation in the last year that was considered mod-
erate or severe.

Of the responders with asthma only, 61.8% had to 
temporarily increase their controller medication, 28.7% 
had course(s) of OCS, 21.2% unscheduled health care 
visit and 1.6% hospitalization during the previous year. 
The corresponding percentages were 50.0%, 34.8%, 28.3% 
and 13.0% in responders with both asthma and COPD. 
These differences were statistically significant only for the 
percentage of subjects being hospitalized (p < 0.001).

Asthma symptom control and exacerbations 
according to the use of regular asthma medication 
and annual follow-up

Asthmatic subjects without regular asthma medication 
had higher median ACT-score compared to those with 
regular asthma medication (22 [IQR 20–24] vs 21 [IQR 
16-23], p = 0.001) and their asthma was more often 
well controlled (76.1% vs 57.3%, p = 0.003) and less 
often poorly controlled (4.5% vs 20.5%, p = 0.002). 
Subjects without regular asthma medication reported 
less often temporal increase of controller medication 
(50.0% vs 65.9%, p = 0.01) and course(s) of OCS 
(17.2% vs 32.9%, p = 0.01) due to asthma during the 
previous year, but no significant difference was found 
in unscheduled health care visits between the groups 
(16.4% vs 23.0%, p = 0.23). None of the responders 

without regular asthma medication reported hospitali-
zation in the previous year.

When comparing responders with annual asthma fol-
low-up visits to those without, the annual visitors had more 
often regular asthma medication (92.7% vs 80.5%, 
p < 0.001), regular ICS (90.9% vs 76.5%, p < 0.001) and self- 
management plan (86.4% vs 76.0%, p = 0.004), but had less 
often well-controlled asthma (51.6% vs 64.3%, p = 0.004) 
and more often asthma exacerbations during the 
previous year (temporal increase of asthma medication 
70.5% vs 57.8% [p = 0.004], OCS course 39.9% vs 23.6% 
[p < 0.001], unscheduled health care visit 33.9% vs 16.0% 
[p < 0.001] and hospitalization 5.8% vs 0.9% [p = 0.001]) 
than the annual non-visitors (no significant difference in 
age, sex, BMI, smoking status or guidance on inhaler 
technique).

We also compared responders with well-controlled 
asthma (ACT score 20–24, n = 256) to those with totally 
controlled (ACT 25, n = 60) asthma, and there were no 
statistically significant differences in need for temporal 
increase of asthma medication, OCS course, unscheduled 
health care visits or hospitalization during the 
preceding year. Furthermore, there were no significant 
differences in the use of regular ICS or proportions of 
subjects who used single ICS or ICS+LABA combinations 
between the groups.

Discussion

Most of the Finnish adult asthmatics reported using 
asthma medication regularly, and a vast majority of 
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Figure 4. Proportions of subjects reporting different indicators of asthma exacerbations during the previous 12 months.
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them used ICS. Only 3% had not been taught how to 
use their inhaler. Most subjects reported having a self- 
management plan and a unit to contact in case of 
possible problems, but only about a third had regular 
annual asthma control visits. Accordingly, 60% had 
a good asthma symptom control (ACT score ≥20). 
Less than 3% of the asthmatics had been hospitalized 
due to asthma, but milder asthma exacerbations were 
common with about 60% reporting a temporary 
increase of asthma medication and 30% a course of 
OCS during the previous year. Importantly, asthma 
symptom control was better and there were no asthma- 
related hospitalizations among subjects without regular 
asthma medication.

Over 80% of asthmatics in the present study 
reported using regular medication for their asthma 
and almost all of them used ICS. Only 13% did not 
use asthma medication regularly and still 80% of them 
used ICS as needed or in courses. Also, there were no 
subjects using LABA only, which is in line with current 
recommendations [18]. Even though regular ICS is the 
mainstay treatment to control asthma [2], there have 
been concerns over inadequate use among asthmatics 
[19]. Prevalence of asthmatics using regular controller 
medication has varied from 30% to 60% in surveys 
from different countries [12,13,20]. During the 
Finnish Asthma Program, use of ICS increased by 
75% [21] and 6 years after the program in 2010, 96% 
of Finnish asthmatics reported using ICS maintenance 
therapy [22]. According to our study results, regular 
ICS treatment continues to be well adopted to Finnish 
adult asthma care. One should also acknowledge that 
treatment step-down and possible overtreatment, 
though important aspects, were not the subject of this 
analysis.

Under 40% of the responders with asthma in our 
study had regular annual follow-up visits and little over 
half reported having visited a health care professional 
due to asthma during the previous year. Regular fol-
low-up of asthmatics have been also reported from 
other studies to fall short of recommendations [2,4]. 
Accordingly, in a Finnish longitudinal study adult- 
onset asthmatics had a follow-up visit on average 
every third year [23] and in Sweden, only 36% of 
asthmatics reported annual control visits [24]. Almost 
80% of asthmatics from US had a control visit in the 
previous year, but the visit was mainly due to acute 
symptoms [25]. A better result was with self- 
management as nearly 80% of asthmatics in our study 
reported having a self-management plan and almost all 
were taught how to use their asthma inhaler. In pre-
vious reports from Canada, Britain and Europe, 11% 
[12], 23% [26] and 30% [27] of the patients with 

asthma, respectively, had personalized/written asthma 
action plan. One of the goals of the Finnish Asthma 
Program was to implement the use of guided self- 
management in asthma management including patient 
education, use of peak flow meter (PEF) and guidance 
on how to adjust the asthma medication according to 
PEF measurements [6]. However, in southern Finland 
in 1999 a guided self-management was used only in 
46% of asthmatics [6]. The results from previous stu-
dies are notably better for inhaler technique training as 
67–85% of patients have reported having one 
[22,26,28]. According to our study, self-management 
of asthma appears to have improved over the years and 
is presently well adopted to the treatment of Finnish 
adult asthmatics. The limitation of the study was that 
we did not request the responder to specify the indivi-
dual self-management plan.

In the present study, 60% of asthmatics had a well- 
controlled disease (ACT score ≥20). In clinical trials well- 
controlled asthma is achievable in about 70% of asthmatics 
[11], but in real-life, well-controlled asthma is mostly 
reported in under 50% of patients. In previous surveys, 
the proportion of well-controlled asthma has been 52% 
and 20% in Europe [13,29], 47% in Canada [12], 30% in 
USA [14], and only about 8% in Asia-Pacific region [15]. 
The current result is slightly better than reported from 
these other studies worldwide, but similar to those from 
Italy and Australia, where 64% [30] and 54% [20] of asth-
matics, respectively, were well controlled.

During the last year, almost 2/3 of the responders had 
to increase at least once their asthma medication, nearly 
a third had a course of OCS, little over 20% had an 
asthma-related unscheduled health care visit, but the 
hospitalization rate was under 3%. This would indicate 
that milder asthma exacerbations are quite frequent 
among Finnish adult asthmatics but more severe exacer-
bations are rare. Similar results have been reported from 
UK and Korea with 19% [31] and 44% [32], respectively, 
of asthmatics needing a course of OCS per year and with 
low rate of hospitalization [32]. However, in database 
studies from US and UK moderate or severe exacerbation 
per year were found in 13% and 8% of asthmatics, 
respectively [33]. In a cohort of Northern European asth-
matics, only 9% had a moderate exacerbation in 
12 months and 8% had to increase the dosage of ICS 
[34]. Moreover, self-reported hospitalizations have been 
published to continuously decrease among studied 
asthma cohorts in Finland (in 2001 18% and in 2010 
6%) but the proportion of subjects needing OCS courses 
have remained the same (36%) [22]. It appears that severe 
asthma exacerbations have continuously decreased in 
Finland but there has not been a change regarding mod-
erate exacerbations.
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Since our study was a questionnaire, we did not have 
lung function measurements available. A Finnish single- 
center study has previously reported 72% of adult-onset 
asthmatics to have controlled asthma according to symp-
toms but with stricter criteria of no exacerbations and 
normal lung function for controlled disease, only 34% 
had controlled asthma [35]. When comparing studies, the 
definition of asthma control is pivotal.

Inadequate use of ICS is one of the factors associated 
with asthma exacerbations [36]. In the present study, only 
13% of asthmatics did not use regular asthma medication 
and they actually reported less often asthma exacerbation 
in the previous year and better symptom control of asthma 
than the asthmatics with regular medication. Similar result 
was recently published in a Finnish study on adult-onset 
asthmatics, except they did not find difference in symptom 
scores [37]. At least among Finnish adult asthmatics, it 
would appear that inadequate use of medication is not 
the reason for suboptimal asthma control, in contrary to 
previous reports [30]. Co-diagnosis of COPD in asthma 
patients has also in previous studies been associated with 
higher exacerbation rates as well as lower quality of life than 
in asthma only [38,39]. This is in line with our finding on 
the poorer symptom control in subjects with asthma and 
COPD. However, in our study the difference in the num-
bers of exacerbations between these groups was only sig-
nificant in regard of hospitalizations, and this could be 
related to the quite small number of subjects with asthma 
and COPD (n = 46).

The subjects with annual asthma follow-up reported 
more often use of regular asthma medication and reg-
ular use of ICS, as well as having a self-management 
plan than the ones without annual visits. On the other 
hand, the annual visitors had less often well-controlled 
asthma and more often mild to severe asthma exacer-
bations. In another Finnish study by Takala et al., no 
difference was found in asthma control or lung func-
tion between adult-onset asthmatics with frequent or 
less frequent asthma contacts, but the asthmatics with 
more frequent contacts had more often regular ICS and 
higher adherence to ICS, which is in line with our 
study [23]. This might suggest that more symptomatic, 
less-controlled asthmatics with more difficult disease 
are keener to adhere to regular medication and follow- 
up [23].

Our sample was obtained from adult asthmatics who 
had bought any R03 medication at least once during the 
previous year. We thus missed those asthmatics who did 
not use any medication. These are most likely subjects with 
very mild and less symptomatic asthma and their propor-
tion is probably quite low. Exclusion of very mild asth-
matics may underestimate asthma control while exclusion 
of subjects totally ignoring asthma treatment would 

overestimate the results. However, it is likely that sympto-
matic subjects with poor compliance of controller medica-
tion still use short-acting reliever medication and therefore, 
would have been included in the sample. A recall bias is 
always possible in a questionnaire study. On the other 
hand, a strength of the study was that it comprised a large 
unselected sample of Finnish adult asthmatics using any 
kind of asthma medication. The responders were quite 
similar to non-responders of the study and our sample 
therefore probably allows reliable estimation on the adult 
asthmatic population in Finland.

Conclusions

Asthma treatment guidelines and clinical practice are well 
aligned in Finland and the achieved asthma control among 
adults is good. Most of the responders with asthma report 
regular use of ICS and having a self-management plan, but 
only about a third report regular annual follow-up visits. 
Sixty percent of the responders report good asthma symp-
tom control and hospitalizations are rare, but milder 
exacerbations are more frequent and these are mostly self- 
treated by increasing inhaled medication and about a third 
of the asthmatics report having used at least one course of 
OCS during the previous year. Among asthmatics not 
using regular medication, as-needed ICS was used by as 
many subjects as as-needed SABA. Asthma control was 
better in subjects not on regular medication, suggesting 
that there is no significant undertreatment of asthma. 
Further action should focus on promoting regular follow- 
up visits and to find out if the number of milder exacerba-
tions can be reduced with the currently available treatment 
options.
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