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Abstract 

Aim: Paediatric asthma hospitalisation has decreased in Finland, but has remained 

stable in Sweden. The reasons for these intercountry differences are unclear. The 

aim of this study was to explore the trend of dispensed asthma medication, including 

inhaled corticosteroids (ICS), among paediatric populations in the two countries. 

Methods: We explored trends in dispensed asthma medication among paediatric 

populations aged 0-19 in Finland and Sweden from 2006-2017. The Finnish 

Statistics on Reimbursements for Prescription Medicines and The Swedish 

Prescribed Drug Register provided data on all dispensed asthma prescriptions. 

Results: During the study period, the prevalence of dispensed ICS in paediatric 

populations was fairly stable in Finland and Sweden. Among children aged 0-4, ICS 

were 1.5 times more commonly dispensed in Sweden than Finland. The prevalence 

of children dispensed short-acting Beta 2 adrenergic receptor agonists (SABA) 

increased in both countries, but rose more in Finland (51%) than in Sweden (27%).  

Conclusion: ICS were more commonly dispensed for children aged 0-4 in Sweden 

than Finland during the study period. This study showed an increasing prevalence of 

children dispensed SABA in Finland and Sweden, particularly Finland. Differences 

and trends in asthma medication may effect asthma hospitalisation and asthma 

deaths. 

Key notes 

• This study explored dispensing trends for asthma medication in paediatric

populations in Sweden and Finland from 2006-2017.

• The Finnish Statistics on Reimbursements for Prescription Medicines and

The Swedish Prescribed Drug Register provided data on all collected

prescribed drugs.
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• Inhaled corticosteroid dispensing was fairly stable and the use of short-acting

Beta 2 adrenergic receptor agonists increased in both Finland (51%) and

Sweden (27%).

Key words:  asthma, child, inhaled corticosteroids, medication, short-acting Beta 2 

adrenergic receptor agonists 
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INTRODUCTION 

Asthma is a global health concern that affects approximately 300 million individuals 

worldwide and it is the most common chronic disease of childhood (1).  The Global 

Initiative for Asthma recommends the use of low dose inhaled corticosteroids (ICS) 

as the basic treatment for children with asthma (1). Despite international guidelines 

and advances in treatment, implementing such guidelines remains a challenge (2). 

Thus, national guidelines are also needed to improve asthma care for children (3).  

Although the worldwide burden of asthma and allergic diseases is notable, there 

have been reports of decreasing trends in hospitalisation, mostly due to improved 

treatment (4,5). We previously reported a decreasing incidence for paediatric 

asthma-related hospitalisation in Finland, but relatively stable rates in Sweden (6). 

However, the reasons for these intercountry differences were unclear. One possible 

reason could be differences in asthma treatment, as that may have some effect on 

hospitalisation rates.  

The absence of anaphylaxis-related deaths among children in Finland between 

1996 and 2013 has been partly attributed to good asthma care among the paediatric 

population in the country (7,8). Similarly, studies have reported that the incidence of 

asthma deaths among Finnish and Swedish children is also very low (9,10). 

Comprehensive asthma care in Finland and Sweden may be one reason that 

fatalities are rare among children with asthma. Although these studies are 

encouraging, large, multicentre and international studies on the secular trend for 

paediatric asthma medications are rare and needed. 

The aim of this study was to explore the trend of dispensed asthma medication 

among paediatric populations in Finland and Sweden between 2006 and 2017 by 

using national register data.  
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METHODS 

This study was based on the prescription drug registry based databases, The 

Finnish Statistics on Reimbursements for Prescription Medicines and The Swedish 

Prescribed Drug Register. These registries were used to report the prevalence of 

dispensed asthma medication for children 0-19 years, coded for pharmaceutical 

agents according to Anatomical Therapeutic Chemical Classification System. These 

registries included data on dispensed medication, namely the amount of drugs that 

had been collected from pharmacies by patients.  The Finnish and Swedish 

registers provided data on all asthma prescriptions dispensed between 2006-2017. 

 

 

The Anatomical Therapeutic Chemical Classification System codes and agents of 

interest in this study were: short-acting Beta 2 adrenergic receptor agonists (SABA) 

R03AC02 salbutamol and R03AC03 terbutaline, long-acting beta-agonists (LABA) 

R03AC12 salmeterol and R03AC13 formoterol. Between 2006 and 2017, the ICS on 

the market in Finland and Sweden were R03BA01 beclomethasone, R03BA02 

budesonide, R03BA05 fluticasone, R03BA07 mometasone and R03BA08 

ciclesonide.  

 

Fixed combination therapy refers to asthma treatment with inhaled corticosteroids 

and long-acting beta-agonists, namely ICS plus LABA in the same inhaler. ICS plus 

LABA products on the market during 2006-2017 were R03AK06 fluticasone plus 

salmeterol, R03AK07 budesonide plus formoterol, R03AK08 beclomethasone plus 

formoterol, R03AK10 vilanterol plus fluticasone furoate and R03AK11 fluticasone 

plus formoterol. 

 

The ICS group in analyses were any drug containing ICS or ICS plus LABA 

products. 
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Leukotriene receptor antagonists used to treat asthma were R03DC01 zafirlukast 

and R03DC03 montelukast. 

Data were available from 2006 onward in both countries (11). Both registries 

provided valuable data on exposure to prescribed drugs and were useful to the 

study patterns (12). As the data were retrieved from aggregate databases from 

Finnish and Swedish authorities, ethical approval was not possible or necessary. 

In order to compute the prevalence per 1,000 children dispensed asthma 

medications, the annual age-specific mid-populations were obtained from the Official 

Statistics of Finland and Statistics Sweden, which are both computer-based national 

population registers. The prevalence proportion ratio (PPR) and 95% confidence 

interval (CIs) was calculated using Poisson regression. Line plots were used to 

illustrate the association between Finland and Sweden and the yearly number of 

asthma prescriptions dispensed. The statistical analysis was performed using Stata 

15.1 (StatCorp LP, Texas, USA). 
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RESULTS 

The prevalence of children dispensed any drug containing ICS showed similar, fairly 

stable, trends in both countries between 2006 and 2017 (Figures 1 and 2). In 

Finland, the prevalence of children dispensed any drug containing ICS was 46.4 per 

1,000 in 2006 and 47.8 in 2017. The prevalence in Sweden was comparable to 

those noted in Finland, with corresponding numbers of 47.2 per 1,000 in 2006 and 

55.7 in 2017. The prevalence of children dispensed any drug containing ICS was 

higher in Sweden, where the PPR was 1.12 (95% CI 1.12-1.13). 

The prevalence of children dispensed ICS - beclomethasone, budesonide, 

fluticasone, mometasone or ciclesonide - was very similar during 2006-2014. 

Between 2015 and 2017, these numbers decreased slightly in Finland and 

increased slightly in Sweden (Figure 1).  

During 2006-2017, the prevalence of children dispensed combination therapy with 

ICS and long-acting beta-agonists (ICS plus LABA) was rather low and stable in 

both countries (Figure 1). In Finland, the prevalence of children dispensed ICS plus 

LABA was 13.5 per 1,000 in 2006, and 11.1 in 2017. The prevalence was 

comparable in Sweden, where the corresponding numbers were 11.4 per 1,000 in 

2006, and 8.2 in 2017. The prevalence of children dispensed combination therapy 

was lower in Sweden than in Finland, with a PPR of 0.87 (95% CI 0.87- 0.87). 

The prevalence of children dispensed leukotriene receptor antagonists increased 

slightly in both countries during the first half of the study period and these were more 

commonly dispensed in Finland (Figure 1).  

Between 2006 and 2017, the prevalence of children dispensed SABA increased in 

both countries, but this rise was higher in Finland (51%) than in Sweden (27%). In 
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2006, the prevalence of children dispensed SABA was 49.7 per 1,000 and 75.3 in 

2017. In Sweden, the prevalence was 51.9 per 1,000 in 2006 and 65.8 in 2017, 

respectively (Figure 1). The prevalence of children dispensed SABA was lower in 

Sweden than in Finland, with a PPR of 0.89 (95% CI 0.89-0.89). 

Compared to the use of SABA, the prevalence of children dispensed LABA as a 

separate inhaler was low in both countries. In 2006, the prevalence was 0.48 per 

1,000 and it was 0.08 in 2017 in Finland. In Sweden, the prevalence was 3.3 per 

1,000 in 2006 and it was 1.3 in 2017. The prevalence of children dispensed LABA 

as a separate inhaler was 6.8 higher in Sweden than in Finland in 2006 and 16.5 

higher in 2017. Salmeterol comprised 34.2% and formoterol 65.8% of all dispensed 

LABA in Finland. The corresponding figures in Sweden were 11.5% for salmeterol 

and 88.5% for formoterol, respectively. The prevalence was markedly higher in 

Sweden than in Finland, with a PPR of 9.2 (95% CI 8.8-9.5). 

Age group analysis 

The increase in SABA was seen in all age groups, but most markedly in children 

aged 0-4 (Figure 3). This rise was more rapid in Finland than Sweden among 

children aged 0-4. In 2006, the prevalence of Finnish children aged 0-4 dispensed 

SABA was 42.9 per 1,000 and it was 102.7 in 2017. In Sweden, the respective 

figures for this age group were 60.4 per 1,000 in 2006 and 85.7 in 2017 (Figure 3A). 

The prevalence of SABA use in this age group was lower in Sweden than Finland, 

with a PPR of 0.89 (95% CI 0.89-0.89). 

The prevalence of Finnish children aged 0-4 who were dispensed any drug 

containing ICS was 37.7 per 1,000 in 2006 and 37.1 in 2017. The prevalence in 

Sweden was markedly higher, with corresponding numbers of 54.7 per 1,000 in 

2006 and 67.2 in 2017 (Figure 3a). The prevalence of children dispensed any drug 
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containing ICS was higher in Sweden than in Finland in this age group, with a PPR 

1.50 (95% CI 1.49-1.51). (Figure 3a).  

The prevalence of children aged 5-9 dispensed SABA was lower in Sweden than in 

Finland, with a PPR of 0.83 (95% CI 0.82-0.83). The prevalence of children 

dispensed any drug containing ICS in this age group was also lower in Sweden than 

in Finland, with a PPR of 0.90 (95% 0.90, 0.91). (Figure 3b).  

The prevalence of children aged 10-14 dispensed SABA was lower in Sweden than 

in Finland, with a PPR of 0.91 (95% CI 0.91-0.92). Meanwhile, the prevalence of 

children dispensed any drug containing ICS in this age groups had a PPR of 0.89 

(95% CI 0.89-0.90) (Figure 3c). 

The prevalence of children aged 15-19 dispensed SABA was lower in Sweden than 

in Finland, with a PPR of 0.85 (95% CI 0.85-0.86). So was the prevalence of 

children dispensed any drug containing ICS, with a PPR of 0.88 (95% CI 0.87-0.88) 

(Figure 3d). 

Most of the drugs that only contained LABA, namely salmeterol and formoterol - 

were dispensed to children over five years of age. This age group accounted for 

97.1% in Finland and 99.3% in Sweden.  
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DISCUSSION 

This study showed an increasing prevalence of children dispensed SABA in Finland 

and Sweden, particularly in Finland. This increased prevalence was most clearly 

seen among children aged 0-4. The prevalence of ICS dispensing was very similar 

in Finland and Sweden, with one exception. ICS dispensing to children aged 0-4 

was 1.5 times higher in Sweden than in Finland. The prevalence of combination 

therapy ICS plus LABA decreased slightly in both countries. The use of combination 

therapy and leukotriene antagonists was slightly more common in Finland than in 

Sweden. LABA dispensing of formoterol and salmeterol were not common in either 

country, but were dispensed 9.2 times more often in Sweden than Finland. 

In many countries, childhood asthma control remains suboptimal (13). Despite 

national and international guidelines and advances in treatment, implementation has 

been reported to be a real challenge and some paediatric patients may not receive 

necessary treatment for their asthma (3). Undertreatment of asthma may lead to 

hospitalisation (14) or even death (10). It is well-recognised that asthma should not 

be treated with just SABA (15). However, the efficient use of SABA, when needed, 

combined with exhaustive asthma care with ICS may decrease asthma-related 

excacerbation, hospitalisation and even death among children with asthma. 

Previously, we reported a decreasing incidence of paediatric asthma-related 

hospitalisation among children aged 0-4 in Finland and Sweden between 2005-

2014. The results were more pronounced in Finland than Sweden (6). The changes 

in the use of ICS and SABA may have had some effect on hospitalisation rates. 

Earlier Swedish studies reported decreasing hospital days due asthma among 

Swedish children until year 2000 (16,17). The most probable reason for the 

decrease in asthma hospitalisation has been anti-inflammatory treatment with ICS 

(17). It is possible that efficient use of SABA, when needed, along with exhaustive 
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asthma care with ICS may have decreased the asthma-related hospitalisation of 

young children. The excessive use of ICS is not likely to prevent excacerbation (18). 

Moreover, an association has been found between ICS and growth reduction 

(19,20). These findings support the use of the minimal effective ICS dose for 

children with asthma (21). 

Inhaled SABA was the first-line treatment for asthma for 50 years. However, this 

treatment dates from an era when asthma was thought to be a disease of 

bronchoconstriction. The Global Initiative for Asthma guidelines that were in place 

during the study period recommended using low dose ICS for basic treatment for 

children with asthma (1). This should be combined with SABA when needed. It 

should be noted that lower doses of salbutamol are also effective, but higher doses 

are also safe (22). Salbutamol is used with metered dose inhalers with spacers at 

homes. This is an effective way to treat children, even in emergency departments, 

and performs well when compared to salbutamol given via nebulisers (23). 

Between 1996 and 2006, the use of combination therapy with ICS and LABA 

increased in Finland (24). This study shows a rather slow and slightly decreasing 

prevalence of combination therapy in both Finland and Sweden. The prevalence of 

ICS dispensed from pharmacies was comparable in both countries, except among 

children aged 0-4. In this age group, the prevalence was 1.5 higher in Sweden than 

in Finland.  

The reasons for the changes and differences between these two high-income 

neighbouring countries are not totally clear. The prevalence of paediatric asthma is 

very similar and national asthma care guidelines are not likely to explain the 

differences (25,26). Some changes in Finland may be explained by the actions of 

Finnish Asthma and Allergy Programmes, that have focused on early intervention 
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and disease control (8,27). Some rise in Swedish prescriptions can be explained by 

political changes in the country. In 2016, the Swedish Government eliminated co-

payments, also described as out-of-pocket costs, for most paediatric medication, 

including asthma medications, to children under the age of 18 years with a national 

identification number. This has increased the levels of some medicines dispensed 

from pharmacies (28). However, this change is not likely to explain all the 

differences between the two countries. In addition, the changes in the national 

guidelines for asthma during the study period are not likely to explain the rise in 

SABA use (26). However, changes in guidelines for cough medicine for young 

children may have had some effect on the rise of SABA prescriptions (29). Since 

cough medicines should be avoided, SABA may have been prescribed instead for 

common colds.  It is also possible that using peak flow meters as a diagnostic tool 

was more common in Finland than in Sweden. This may explain the higher 

prevalence of dispensed SABA among children in Finland. However, this does not 

explain differences among children aged 0-9, since peak flow meters have mainly 

been used among children who are 12 years or older (26).  

Products that just contained LABA were dispensed 9.2 times as much in Sweden as 

Finland. It is possible that there were national differences in whether physicians 

prescribed LABAs as needed. It may well be that formoterol, as needed, has been 

used as a reliever among Swedish asthma patients along with regular ICS.  External 

factors, such as marketing, may also have had an effect on these figures. However, 

the prevalence of LABA dispensing was so limited in both of these countries that 

they were not likely to explain, for example, differences in paediatric asthma 

hospitalisation (6). 

Asthma is diagnosed on the basis of respiratory symptoms of wheeze, cough, chest 

tightness, and, or, dyspnoea, together with physiological evidence of variable 
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expiratory airflow limitation. The prevalence of asthma varies widely around the 

world (30). Asthma is both under-diagnosed and over-diagnosed. Population-based 

studies suggest that 20 to 70% of people with asthma remain undiagnosed and 

untreated (30). Meanwhile, other studies suggest that 30-35% of children and adults 

with an asthma diagnosis do not have current asthma (30,31). Thus, reliable 

international figures for asthma prevalence are scarce.  There are even fewer 

comparable studies concerning the prevalence of prescribed asthma drugs for 

children or asthma drug consumption at a national level.  

This novel study describes the national trends of asthma medication over a period of 

12 years among children in two well-defined populations. The major strength of this 

study was that the data were obtained at the national level using validated and well-

established registers. To our knowledge, similar national level secular trends over 

time have not been previously described. This study included all inhaled drugs used 

in asthma care for children. Finally, cromones were excluded in the study as they 

have no effect on paediatric asthma and their use been ceased in Nordic countries 

prior to the study period (24). 

The study also had some limitations. First, we were unable to determine whether for 

example, the increase of SABA dispensing explained the decline in hospitalisation 

or if the increase was the result of guideline changes to prescribe SABA, rather than 

traditional cough medicine, for children with respiratory infections.  Second, the 

number of prescriptions does not necessarily equate to the numbers of drugs used. 

The prescription data only included medicine that had actually been dispensed from 

pharmacies and not the number of prescriptions issued by doctors.  Another point 

worth making is that it is unlikely that the proportion of medicines that were used by 

the children, compared to those bought from pharmacies, changed during the study 

period. 
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Over the course of the study period, biological treatments such as omalizumab 

came onto the market (32). It is possible that the use of omalizumab has decreased 

asthma exacerbation, hospitalisation and even deaths. The prevalence of children 

who were prescribed omalizumab were not included in the prescribed registers. 

These drugs are only administered in hospitals and not dispensed from pharmacies 

to paediatric patients in Finland or Sweden (26). However, the number of patients 

treated with omalizumab would have been very limited and it is unlikely that it would 

have caused bias with regard to the prevalence of children prescribed asthma 

drugs. 

CONCLUSION 

This study showed an increasing prevalence of children SABA dispensing in Finland 

and Sweden, particularly Finland. The clearest change in both countries during the 

2006-2017 study period was the rise in SABA dispensing among children aged 0-4. 

The prevalence of ICS dispensing was very similar and fairly stable in both 

countries. However, ICS were more commonly dispensed to children aged 0-4 in 

Sweden than in Finland. Differences and trends in asthma medication may have an 

effect on asthma exacerbation among children. It is possible that the efficient use of 

SABA, when needed, along with exhaustive asthma care with ICS may have 

decreased asthma-related hospitalisation among young children. 
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ABBREVIATIONS 

CI confidence interval 

ICS inhaled corticosteroids  

GINA Global Initiative for Asthma 

LABA long-acting beta-agonists  

PPR prevalence proportion ratio 

SABA short-acting Beta 2 adrenergic receptor agonists 
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Figure 1. Prevalence of asthma medication dispensed for children aged 0-19 years in 

Finland and Sweden. 

Abbreviations: ICS, Inhaled corticosteroids; LRA, Leukotriene Receptor Antagonists; SABA, 
Short-Acting Beta-2 adrenergic receptor agonists.  
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Figure 2. Prevalence of any ICS dispensed to children aged 0-19 years in Finland and 

Sweden. 
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Figure 3. Prevalence per 1,000 of dispensed SABA and any inhaled corticosteroids 

among children aged 0-19 years in Finland and Sweden. 

A. 0-4 years old 

B. 5-9 years old 

C. 10-14 years old 
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D. 15-19 years old 




